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LIGHTHOUSR 


LightbMne.  B^  ^^  term  Ughthmat  is  understood,  ui  establishment 
set  apart  for  ezmbiting  a  light  as  a  landmark  for  the  use 
of  the  mariner.  The  Jlre  towers,  or  sacred  beacons  of 
early  ages,  not  cmly  exhibited  such  lights,  but  were  the 
residence  of  priests,  and  became  seminaries  for  youth. 


Ancient  Lighthouses. 


AndaA 


At  this  day,  it  is  difficult  to  trace  the  connection  be- 
tween the  religious  rites  of  a  people,  and  an  establish- 
ment apparenUy  so  purely  nautical ;  for  neither  the  situ- 
ation of  such  buildings,  nor  their  necessary  dimensions, 
would  seem  to  imply  such  a  use.  We  have,  however, 
the  most  ample  «uthority  from  early  history  for  believ- 
ing that  the  lighthouses,  or  sacred  towers  of  antiquity, 
were  dedicatedto  the  gods,  and  that  sacrifices  were  re- 
gularly offered  up  in  them,  to  appease  the  raging  storm, 
and  implore  the  safety  of  the  navigator,  that  he  might 
arrive  at  his  destined  shore.  We  are  also  informed 
that  these  towers  were  sometimes  set  apart  as  nautical 
collies,  where  astronomy,  and  whatever  related  to  the 
art  of  navigation,  was  publicly  taught ;  and  that  they 
became  the  depositaries  of  the  most  correct  observations 
regarding  the  neavenly  bodies,  and  also  of  the  charts  of 
the  coasts.  These  were  originally  delineated  or  traced 
upon  the  walls  of  the  apartments  ;  but,  in  after  times, 
mde  maps  were  transferred,  and  extended  upon  the  pa- 
pjroB  oithe  Nile. 

In  all  ages,  it  seems  to  have  been  natural  for  man- 
kind to  ascribe  every  thing  that  is  imperfectly  known 
to  a  sacred  origin,  and  these  towers  were  accordingly 
eonsidered  as  the  temples  of  the  gods,  and,,  like  the 
vestal  ^re,  the  lights  were  said  never  to  be  extinguish- 
ed. Here  the  mariner  and  the  traveller  performed 
rites,  and  practised  the  arts  of  divination,  to  inquire  in- 
to the  success  of  their  voyage,  or  make  votive  offer- 
ings for  past  deliverances. 

The  Ammonians/  whose  commerce  is  said  to  have 
extended  from  the  Pillars  of  Qades  to  the  Ganges,  and 
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who  were  certainly  the  greatest  commercial  people  of  U^tfumse. 
early  times,  are  understoml  to  have  been  the  founders  •^"ir  ^^ 
of  these  maritime  temples,  which  they  styled  tar  or  tor, 
signifying  both  a  hill  and  a  tower,  words  which,  when 
compounded,  may  be  rendered  tor^U-^,  or  fire  towera. 

Of  the  construction  of  these  buildings  we  have  bat  Their  eoa- 
very  imperfect  accounts.  They  appear  to  have  con*  itnictioiu 
sisted  of  a  tower  of  masonry,  sometimes  of  verv  large  di- 
mensions, of  a  circular  form,  but  more  generaUy  square, 
perhaps  from  being  considered  more  suitable  for  the 
purposes  of  astronomical  observation.  These  buildings 
consisted  of  various  apartments,  according  to  the  extent 
of  the  establishment,  and  were  finished  upon  the  top 
with  a  battlement  Within^^  a  kind  of  altar-piece  was 
raised,  which  was  covered  witha  plateorchauffing-dishof 
brass:  and  upon  this  brazen  hearth  a  chauffer  was  placed. 
These  chaffers  were  of  curious  workmanship,  supported 
upon  dolphins,  and  the  grating  decorated  with  foliage 
and  various  emblemadcal  devices. 

Before  the  discovery  of  the  magnet,  or  its  application  Their  uies» 
at  sea,  these  towers  were  much  more  numerous ;  for 
every  promontory  is  said  to  have  had  its  lighthouse  or 
temple.  In  those  days  the  mariner  was  under  the  ne- 
cessitjr  of  observing,  with  the  most  servile  attention,  all 
the  sinuosities  of  the  shore,  and  these  lighthouses  were 
at  hand  to  forewarn  him  of  his  danger ;  here  also  he 
rested  his  weary  limbs,  and  received  fresh  instructions 
for  his  voyage. 

In  the  fortification  of  early  ages,  the  fircrtower  be- 
prominent  part  of  the  building.     In  Italy,  es- 


came  a 


pecially,  where  the  sea  shore  formed  the  point  of  attack 
for  the  pirate,  and  the  chief  boundary  against  intruding 
nations  to  seaward,  watch  towers  were  erected,  from 
which  chaufRn's  or  grates  were  suspended  by  night  in  a 
sloping  direction ;  and  previous  to  the  invention  of  the 
trumpet,  or  the  application  of  more  distant  si^rnals,  the 
watchmen  of  these  towers  were  provided  with  large  sea- 
conchs,  which  they  sounded  from  the  battlements  by  day, 
to  give  warning  to  the  mariner  of  his  situation,  or  to  alarm 
the  country  in  cases  of  an  enemy.    Hence  also  the  cus« 
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H|^UioiMg>  torn  €^lorrone,  or  alann  towers,  at  a  distance  from  the 
^— ~»  —'  sea  coast,  to  give  warning  for  the  removal  of  cattle  and 

provender  frmn  an  approaching  foe. 
Thdr  fabu-  .  ^*>3y  of  the  most  intricate  and  fanciful  passages  in 
Ism  Uiiaiy.  ancient  history  have  been  explained,  by  the  curious  re- 
aearchcs  of  Mr.  Bryant  regaroing  these  sacred  towers  or 
lighthouses,  in  his  Analysis  of  Ancient  History.  It  is 
boieved  that  Pompey 's  Pillar,  near  Alexandria,  so  famed 
in  ancient  histoir,  was  originally^  constructed  as  a  sa- 
cred beacon,  and  is  the  same  with  Omphi,  P.  Omphi, 
and  Pompi.  The  same  may  be  said  of  the  Pillars  of 
Gades,  sacred  to  Hercules,  and  others  upon  the  shores 
of  the  Mediterranean,  as  those  at  the  noted  passage 
Fretum  Gaditanum,  and  many  others,  sacred  to  the 
sun,  Col-OTf  and  to  Apollo  of  Greece,  who  was  the  tu- 
telar  god  of  the  coast  These,  wh^  erected  upon  ele- 
vated situations,  were  called  tith/  and  the  long-lived 
Tith'Oniis  was  literally  an  Ammonian  lighthouse.  The 
lira  toiler  called  TMtk^is,  was  sacred  to  Thetis  the 
goddess  of  the  sea.  The  arrows  of  Apollo,  thrown 
with  dreadful  slaughter  at  the  Cyclops,  were  figurative 
of  the  rays  of  the  sun  extinguishing  the  fires,  or  Cydo- 
pian  lighthouses,  situated  on  the  eastern  coast  of  Sicily, 
or  the  (me-eyed  Cyclops,  so  dreadful  in  fid>ulous  his* 
tory. 

The  temple  of  Chiron,  the  tower  of  the  sun,  famous 
Ibr  the  instruction  of  youth,  was  one  of  these  sacred 
beacons  inhabited  by  priests.  Here  Achilles  and  Jason 
received  instructions  in  astronomy  and  navigation.  Ano- 
ther Chironian  tower,  serving  both  as  a  temple  and  a 
lighthouse,  was  dedicated  to  Castor,  the  tutelar  god  of 
mariners.  Charon,  the  celebrated  ferryman  of  the  Styx, 
is  the  same  with  Chiron,  whose  temple  stood  on  the 
western  side  of  the  Nile,  opposite  to  Memphis,  and  ad« 
joining  the  catacombs  on  tne  Achironian  plain,  where 
persons  of  distinction  were  interred  ;  and  at  this  tower 
an  offering  was  made  to  Charon  when  the  body  was 
landed. 
Their  per-  But  these  sacred  fire  towers  or  beacons,  originally  in* 
venloo.  stituted  for  the  direction  and  protection  of  the  manner, 
for  administering  offices  of  kindness  and  hospitality, 
and  applicable  also  to  the  joint  purposes  of  science  and 
the  worship  of  the  gods,  became  in  time  scenes  of  the 
most  horriu  outrages  and  cruelty,from  the  dissolute  man- 
ners and  barbarity  of  the  priests  and  priestesses  who 
were  stationed  at  them.  Accordingly  we  find  an  ex* 
traordinary  perversion  of  these  once  sacred  places.  The 
temple  of  the  god  Keuas  for  example,  the  same  with  Noas 
or  Noah,  was  the  dreaded  Minos  of  Crete,  mentioned  by 
Diodorus  as  the  first  law.  giver,  and  a  great  promoter  of 
civilization,  to  whom  the  sacred  beacon  Men-Uor,  the 
tower  of  Men  or  Menes,  was  dedicated.  Scylla,  on  the 
coast  of  Regium,  was  another  of  these  Ammonian 
towers,  rendered  famous  as  the  dread  of  mariners.  In 
the  Minotaurus  or  Menis  of  Crete,  some  of  the  principal 
youths  of  Athens  were  sacrificed  in  the  same  manner 
as  the  Carthaginians  sent  their  childrien  to  be  massa- 
cred at  Tyre.  It  is  also  believed  that  human  flesh  was 
eaten  in  these  places ;  and  we  learn  fWnn  Virgil,  that 
Ulysses  entering  Regium,  had  six  of  his  companiona 
seized  at  Scylla,  and  the  like  number  in  the  cavern  of 
the  Cyclops.  The  common  mode  of  sacrificing  stran- 
gers at  these  shrines,  and  of  seizing  upon  their  proper- 
ty, was  to  invite  them  to  wrestle  in  the  area  or  court  of 
the  building,  with  an  athletic  priest,  trained  to  the  exer* 
cise,  and  skilled  in  these  works  of  death.  Such  is  the 
•  contrast  between  the  sacred  and  useful  purposes  for 
which  these  fire  towers  were  instituted,  that  their  cruel 
inhabitants,  the  priests  and  priestesses  of  fire,  were  at 
length  enrolled  with  demons:  and  their  temples  or 


towers  were  dispersed  upon  the  sea  coast  of  Sicily,  Ita-  LigbibooM. 
ly,  Greece,  and  Lybia.  """^v  •^ 

The  whole  of  these  ancient  establishments  of  fire 
towers  or  lighthouses,  which  were  so  common  on  the 
shores  of  the  Mediterranean,  the  Archipelago,  the  Bos- 
phorns,  and  Red  Seas,  have  long  since  disappenfed. 

Before,  however,  noticing  lighthouses ota  more  mo-  Pharoi  of 
dem  date,  we  must  not  fail  to  communicate  the  little  we  Alexudm. 
know  concerning  the  Pharos  of  Alexandria,  which  is  ac- 
counted one  of  the  seven  wonders  of  the  world,  and 
seems,  from  the  extent  and  magnitude  of  the  structure, 
to  have  been  intended  by  its  founder  Ptolomy  Phila* 
delphuSf  to  perpetuate  the  glory  of  his  name.  This  edi- 
fice is  said  to  have  been  er^tted  about  SOO  years  before 
the  Christian  era.  It  was  the  work  of  Sostratus,  and 
according  to  Pliny,  bore  an  inscription  to  this  purport  : 
"  Sostratus  the  Cnidian,  the  son  of  Dexiphanes,  to  the 
gods  preservers  for  the  benefit  of  those  who  use  the  sea."  • 
It  is,  however,  recorded  by  Lucian,  that  this  inscription 
was  artfully  covered  over  with  plaster,  on  whicti  the 
name  of  Ptolemy  was  inscribed,  and  when  this  perish- 
able material  crumbled  awavt  the  name  only  of  Sostra- 
tus remained  ;  a  story  which  is  altogether  improbable, 
and  which,  as  it  rests  solely  on  the  authority  of  Lucian 
the  satirist,  has  been  generally  rejected  as  unworthy  of 
the  character  of  so  eminent  an  artist. 

The  dimensions,  either  of  the  area  or  height  of  this 
celebrated  building,  are  by  no  means  ascertained ;  some 
have,  indeed,  ascribed  to  it  a  height  of  SOO  cubits,  or 
100  statues  of  man,  which  would  make  it  of  the  gigan* 
tic  height  of  about  550  feet.  It  is  described  as  a  square 
building,  of  Turburtine  stone,  or  granite  of  a  whitish 
colour,  and  of  exquisite  workmanship.  On  the  top  a 
fire  was  kept  constantly  burning,  which,  according  to 
Josephus,  was  seen  at  the  distance  of  300  stadia,  or 
about  42  British  miles  i  but  this  is  too  moderate  a  cal- 
culation, for  those  who  delight  in  the  marvellous 
have  extended  this  distance  to  no  less  than  100  miles ; 
while  others  assert  that  shipping  could  be  seen,  by 
means  of  a  speculum  from  tne  top  of  this  lighthouse, 
even  from  Constantinople,  a  distance  of  about  700 
miles  \ 

This  immense  work  is  said  to  have  cost  800  talents, 
but  as  authors  are  not  agreed  about  the  value  of  a  ta- 
lent, this  will  admit  of  a  range  extending  from  one  to 
three  hundred  thousand  pounds  Sterling.  With  these 
doubtful  and  unsatisfactory  remarks  regarding  this 
eminent  building,  we  may  take  leave  of  the  ancient 
lighthouses.  In  vain  do  we  look  for  improvement  at 
this  day  on  these  classic  shores ;  for  though  we  have  still 
a  Pharos  of  Alexandria,  and  a  Pharos  de  Messina  upon 
that  coast,  yet  they  come  far  short  of  modem  improve- 
ment in  this  department  of  the  arts,  at  least  in  regard 
to  the  appearance  and  effect  of  the  lights.  Even  in 
the  more  modem  commercial  kingdoms  of  Spain  and 
Portugal,  this  renurk  is  equally  applicable ;  while  in 
point  of  brilliancy,  substantial  utility,  and  boldness  of 
design,  the  lighthouses  of  the  present  day  were  not  per^ 
haps  exceeded  in  any  age  of  the  world.  An  instance 
of  this  occurs,  in  the  celebrated  lighthouse  of  Corun* 
na,  or  famous  tower  of  Hercules,  noticed  in  Humboldt's 
travels,  as  merely  a  coal- fire,  exhibiting  so  weak  and 
languid  a  light,  that  shi|M  can  hardly  perceive  it  until 
they  are  in  danger  of  striking  against  the  shore. 

LlOHTBOUSES  ON  THI  EuROPXAN  CoRTINBNT. 

We  have  already  noticed  the  state  of  the  Mediter-  Europeaa 
ranean  seas  with  regard  to  lighthouses  in  early  periods,  continent. 
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and  concluded,  tliat  these  stnictares  must  have  been 
very  numerous.  Prior  indeed  to  the  discovery  of  the 
inariner'B  compass,  the  only  direction  which  the  sailor 
had^  was  obtained  iVom  servilely  following  the  shore, 
and  from  an  acquaintance  with  the  position  of  the 
heavenly  bodies.  It  is  the  more  probable  that  light- 
houses in  those  days  were  extremely  numerousi  even 
long  after  they  had  ceased  to  be  used  as  religious  estab* 
lishments.  Upon  the  discovery  of  the  magnet,  however, 
it  is  likely  that  lighthouses  would  be  much  reduced  in 
number,  and  be  confined  to  the  most  prominent  parts 
of  the  coast,  as  is  the  practice  of  the  present  day. 

The  Ughthottses  connected  with  the  navigation  of  the 
Mediterranean  sea,  are  generally  erected  upon  some  of 
the  extensive  racdes,  or  near  the  entrance  of  harbours. 
Although,  from  the  little  attention  hitherto  paid  to  this 
subject,  our  knowled^  of  them  is  rather  circuniscribed« 
we  may  notice,  that  m  the  higher  narts  of  that  sea,  he^ 
sides  the  famous  Pharos  of  Alexandria,  there  is  a  lighu 
house  on  each  side  of  the  Dardanelles,  or  straits  of  Con- 
atantinople ;  one  in  the  Archipelago,  on  the  island  of 
Milo ;  two  on  the  Gulf  of  Salcmica,  and  one  near  La- 
gos in  Bomania.  In  the  lower  parts  'of  this  sea,  we 
have  a  lighthouse  on  the  island  of  Malta;  the  Pharoa 
of  Messina;  Leghorn;  Civita  Vecchia;  Grenoa,  of 
which  we  have  given  an  elevation  in  Plate  CCCXLVIII. 
Upon  the  same  side  of  the  Mediterranean,  we  have  the 
revolving  light  of  Malaga,  Cape  Tarifa,  &e.  &c.  &c. 

On  the  coasts  of  Spain  and  Portugal,  without  the 
Mediterranean  sea,  the  most  remarkable  hghthouses 
are  those  of  Lisbon  and  Corunna,  or  famous  tower  of 
Hercules,  an  elevation  of  which  is  given  in  Plate 
CCCXLVIII.  This  celebrated  building  measures  92 
feet  in  height,  and  its  walls  are  4^  feet  in  thidknesa.  It 
is  said  to  bear  evident  marks  of  having  been  built  by 
the  Romans ;  and  by  an  inscription  on  the  building,  it 
appears  to  have  been  th^  work  of  Caius  Servius  Lussus, 
(^the  city  of  Aqua  Fluvia. 

The  most  remarkable  lighthouse  on  the  coast  of 
France  is  the  tower  of  Corduan,  situate  upon  a  large 
rock,  €xr  low  island,  about  three  miles  from  land,  at 
the  entrance  of  the  river  Garonne,  leading  to  the  Lan- 
guedoc  canal ;  and  from  its  position  relatively  to  the 
extensive  trade  of  Bourdeaux  and  the  Bay  of  Biscay, 
this  lighthouse  must  be  of  the  most  essential  conse- 
ouenoe  to  the  mariner,  upon  that  dangerous  and  much 
mqoented  coast 

This  edifice^  like  the  Pharos  of  Alexandria,  seems 
to  have  been  intended  to  commemorate  an  era  in  the 
history  of  France,  from  the  eminent  utility  of  the 
building,  and  the  magnificence  of  its  structure.  It  was 
founded  in  the  reign  of  Henry  II.  the  Great,  king  of 
France,  in  the  year  1584,  and  was  carried  on  during 
the  reigns  of  three  successive  monarchs,  having  been 
complied  in  l6lO,  in  the  time  of  Henry  IV. ;  this 
building  required  a  period  of  26  years  for  its  ac- 
complishment, and  was  long  and  justly  regarded  as  one 
of  the  chief  wonders  of  modem  Europe,  in  the  same 
manner  as  the  Pharos  of  Alexandria  was  in  ancient 
times. 

We  have  pven  a  section  of  it  in  Plate  CCCXLVII.7 
and,  according  to  Belidor's  description,  in  his  Ar^ 
chiUcture  Hifdraulique,  it  measures  about  145  feet  in 
diameter  at  the  base,  and  145  feet  in  height.  Its 
style  of  architecture  seems  to  be  a  mixture  of  Gre- 
cian, Roman,  and  Gothic,  and  it  is  so  splendid  that 
we  should  in  vain  attempt  to  give  any  minute  descrip- 
tion of  its  parts,  withour  being  able  to  refer  to  draw- 
ings  in  detail,  which  would  be  foreign  to  the  purpose 


of  this  work.  We  shall  therefore  briefly  notice,  that  Lighiho 
the  immense  platform  of  135  feet  in  diameter,  already 
mentioned,  is  built  of  so)id  masonry,  whidi  is  surround- 
ed by  a  parapet  or  wall  of  circumvallation.  In  the 
centre  of  this  platform,  (as  will  be  observed  from  the 
ttction  in  the  plate,  which  we  judse  to  be  more  de» 
scriptivethan  an  elevation,)  it  will  be  observed  that 
the  great  tqwer  is  carried  up.  The  light-keepers'  houses 
and  storo-places  are  not,  however,  included  in  the 
main  tower,  but  form  a  detached  range  of  buOdinga 
on  the  great  platform.  The  apartments  in  the  light- 
house  l^ing  laid  out  upon  a  great  scale,  were  prdiNi* 
bly  considered  too  elegant  for  the  habitation  of  the 
light-keepers,  who  ascend  from  their  apartments  by 
a  private  staircase  connected  with  the  building.  At 
the  entrance-door  of  the  great  tower,  the  busts  of  Hen« 
ry  II.  and  Henry  IV.  are  placed  in  niches ;  •over  these 
are  the  arms  of  France,  and  an  emblematical  figure  of 
St.  Marv,  to  whgm  the  building  is  dedicated ;  another 
female  figure  is  also  placed  here,  holding  a  branch  of 
pahn  in  one  hand,  and  a  crown  in  the  other. 

Immediately  over  the  cellar  or  store  for  fuel,  ferra* 
ed  in  the  solid  masonry  of  the  platform,  is  the  great 
hall,  measuring  22  feet  square,  with  an  arched  roof 
20  feet  in  height.  On  this  floor^u^  also  two  wardrobes, 
and  other  conveniences.  Over  the  hall  is  the  Kin^s 
room,  containing  a  ffrand  saloon  21  feet  square,  with 
an  elliptical  roof  20  feet  in  height  This  floor  has  also 
a  vestibule,  two  wardrobes,  and  other  conveniences. 

The  next  apartment,  or  third  floor  in  heieht,  is  the 
chapel ;  for,  besides  persons  to  attend  the  light,  there  ia 
a  priest,  who  occasionally  performs  mass  in  the  light- 
house. The  elegant  apartment  devoted  for  this  pikrpose 
measures  21  feet  in  diameter ;  and  from  the  floor  to  the 
centre  of  the  dome-roof,  the  chapel  measures  no  Im 
than  40  feet  in  height  This  apartment  is  h^hly 
wrought  in  mosaic  workmanship,  and  ia  lighted  bj 
eight  lantern  windows.  In  the  crown  of  this  domo 
there  is  a  circular  void,  surtounded  by  a  bidlusfarade^ 
through  which  is  seen  the  ornamental  roof  of  the  room 
immediately  above,  which  gives  the  whole  a  beautiful 
efiect  in  perspective. 

The  apartment  over  the  diapel  is  reduced  in  sise^ 
and  measures  onlv  14  feet  in  diameter,  and  27  feet  in 
height :  it  is  used  as  a  watch-room  by  the  light-keep- 
ers, and  was  probably  intended  as  a  |>lace  to  which 
they  and  other  attendants  would  be  admitted  to  prayers 
or  mass,  upoh  occasions  when  the  house  was  hc»ioured 
by  a  royal  visit  Over  this  there  is  an  apartment  im« 
mediately  under  the  li^ht-room,  for  holding  a  stock  of 
■  fuel  sufficient  for  one  nighf  s  consumption,  which  is  con* 
structed  in  such  a  manner  as  to  be  capable  of  being  cqhw 
verted  into  a  room  for  the  exhibition  of  a  light,  in  ease 
of  accident  or  repairs  being  required  to  any  extent  m 
the  main  light-room,  whi^  is  situated  immediately 
over  this,  with  a  balcony  and  a  circular  stone  parapet 
round  it.  From  the  floor  to  the  top  of  the  cupola  of 
the  original  lantern  or  light-room,  it  measured  17  fleet 
in  hei^t ;  and  being  unglased,  the  smoke  was  carried 
out  on  either  side  in  the  direction  of  the  wind.  The 
roof  Was  also  furnished  with  a  kind  of  chimney,  in  the 
shape  of  a  spire,  which  terminated  the  building  widi  m 
balL  The  whole  liffht-room  was  of  stone,  and  mea* 
sured  SI  feet  in  heiffht  from  the  light-room  floor  to  the 
ball  on  the  top  of  tne  spire-funnel  for  the  smoke. 

The  light  exhibited  in  the  lantern  of  the  famous  tower 
de  Corduan,  was  at  fint  derived  from  the  coinbnstioii 
of  oak-wood,  exposed  in  a  kind  of  chauffer  raised  about 
six  feet  above  the  floor.    From  Uie  wnellnfss  of  the 
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Liglithoma.  light-room,  the  fire  had  to  much  afiected  the  stone 
muUions  which  supported  the  cupok  roofy  that,  in  1717» 
it  was  found  necessary  to  remove  the  light  to  the  apart* 
ment  below,  till  the  light-room  and  npper  works  were 
renewed.  But,  from  some  defect  in  the  position  or 
nature  of  the  new  light,,  it  could  onlj  be  seen  at  the 
distance  of  about  six  miles  at  sea,  which  produced 
frequent  complaints.  The  remedying  of , this  defect 
was  at  length  given  in  charge  to  M.  Berti,  engineer  in 
chief  at  Bourdeaux,  under  whose  direction  me  light- 
jroom  underwent  great  alterations,  when  iron  was  sub* 
stituted  for  stone  in  the  construction  of  the  lantern ; 
and  this  was  now  made  much  more  open,  so  that  the 
light  passed  with  less  obstruction.  In  this  improved 
state  It  was  again  exhibited  in  I727f  to  the  great  satis* 
faction  of  mariners,  after  a  lapse  of  no  less  than  ten 
years. 

Instead  of  timber,  the  use  of  pit>coal'  was  now  in- 
troduced as  fuel,  and  the  interior  of  the  cupola  or  roof 
of  the  light-room  was  converted  into  a  kind  of  invert- 
ed conical  reflector,  the  apex  of  which  projected  down- 
wards, and  its  base  extended  nearly  to  the  full  size  of 
the  roof  of  the  light-room ;  as  will  be  seen  from  our 
plate.  Still,  however,  the  fire  being  exposed  to  the 
weather  in  an  open  chaiiffer,  the  light,  after  all,  was  but 
little  to  be  depended  upon,  at  more  than  three  or  four 
leagues  from  the  shore.  This  magnificent  structure, 
which  has  now  stood  the  test  of  ages,  and  having,  in 
some  of  the  late  reigns  of  the  kinss  of  France,  been 
fitted  up  with  lamps  and  reflectors»Uie  light  is  seen  at 
.  a  proper  distance :  and  affords,  upon  the  whole,  an 
ci^ample  of  the  attention  which  the  French  court  paid 
to  its  maritime  affairs,  even  at  a  very  early  period. 

Besides  the  celebrated  tower  de  Corduan,  we  have 
the  following  lighthouses  on  the  coast  of  France, 
viz. 

O/enM—- A  double  light 

BoeheUe-^A  single  light  on  the  island  of  R^. 

Brest— A  single  light  at  St  Matthew's  Point 

Ushant^One  light 

Cape  Frehel— One  light 

Graiittt//!e— One  light 

Caiite/«-— Three  revolving  lights  belonging  to  the 

English  government, 
€Jape  BarfUur-^One  Ught 
Cape  de  La  £f eve— Two  Kghthouses. 
Cape  Lot^y— One  Hght 
Dteppe — One  light 
Ca^fKx^One  light 
Caiait — One  revolving  Hght. 
0#teMi»One  light 

Proceeding  along  the  shores  in  an  eastern  direction,  we 
next  come  to  Uie  kingdom  of  the  Netherlands,  the 
U^thouses  on  which  may  be  enumerated  as  follows. 


XJghthotuii 


VIX. 


Kjegdniaof 
the  Nedier* 
laadi,  in* 
dndtiig 


Sctmet  PoJJit--One  light,  blinded  in  such  a  manner 
that  vessels  plying  to  windward  must  tick  on  each 
side  the  channel  whenever  the  light  appears. 

&ofV€»-^Two  lighta. 

South  Beverkmd^One  light 

Goree  CVivrvA— One  liffht 

Sehevelitum^One  light 

Wykop  &r^-One  li^t 

Kaiwj/k— One  light 

Ifardm^"Cp'Ze^''One  light 

i^Yoji/oW— One  liffht 

Egnml'op-Zet^yfo  lighta^ 


Helder,  mouth  of  the  TexeK— One  light 

Urck  Island,  in  the  Zuyder  Zee— One  light. 

Shokland  Island,  in  the  Zuyder  Zee—One  light 

Kampen,  in  the  Zuyder  Zee— One  light 

Marchen  Island^  in  the  Zuyder  Zee— One  light 

Borkum,  mouth  of  the  Ems— One  light 

JVrangeroog  CAtfrcA— -One  light  *  Hanse 

Helieoland^One  light  from  oil,  with  reflectors,  now  town*,  Ac 

bdonging  to  England. 
Island  New  fVerk,  mouth  of  the  Elbe— One  light 

On  these  low  sandy  shores  lighthouses  are  pretty  nu« 
merous ;  it  is,  however,  mudi  to  be  regretted,  that 
they  are  by  no  means  in  an  efl^ective  condition.  The 
l^t  in  some  of  these  is  simply  from  lamps  with 
ou  without  the  aid  of  reflectors,  and  others  are  still 
coal  fires,  exposed  in  open  chauffers  to  all  the  vicissitudes 
of  the  weather.  Prom  the  unhappy  state  of  affairs  for 
the  last  25  years,  these  kingdoms,  although  depending 
wholly  upon  commerce,  are,  m  r^^ard  to  liMthouses,  but 
in  a  state  of  infancy.  This  important  subject  has,  how- 
ever, by  nomeans  escaped  the  attention  of  the  government 
of  the  Netherlands,  which  has  of  late  years  been  turned 
to  the  erection  'of  better  liffbthouses  on  this  dangerous 
coast ;  and  several  of  them  nave  already  been  improved 
by  the  introduction  of  glazed  lighthouses  with  rejecting 
apparatus.  From  the  lowness  of  these  shores,  light- 
houses are,  in  some  instances,  placed  on  the  tops  of 
neighbouring  churches,  as  a  matter  of  economy,  though 
at  a  considerable  distance  from  the  coast 

Upon  the  shores  of  Denmark,  Sweden,  and  Russia,  The  Baltic 
in  the  Baltic  Sea,  there  are  a  considerable  number  of  m** 
lighthouses  erected,  owing  to  the  broken  state  of  the 
coast,  which  is  detached  by  numerous  projecting  points, 
while  the  sea  is  interspersed  with  small  islands.  The 
chief  lighthouses  in  the  Baltic  may  be  enumerated  «s 
follows,  viz. 

Naze — Two  lights. 

5c*attf— One  light 

Great  Farder  Island-^One  light. 

Mar  strand  Cfl#/fe— One  revolving  light. 

Nidingen  Island — Two  lights. 

Anholt — Two  lights. 

Koll  Point—One  light 

Nakke  Hor«d— Two  lights. 

Helsterho  Poi»/— One  light. 

Gudesbu  Point — One  light. 

Oeland'^One  light. 

Lands'  Ort — One  light 

Sandamn  Cliannel — Two  lights. 

Point  of  Helton— One  light 

Danizic — Two  lights. 

PiUau— One  light 

Surep  Head— 'One  light 

Pflittfror/— One  light 

Odensholm^^One  iifi[ht 

Dagger  Ort — One  fight 

^t;orfvararl— One  light 

JDomesnes — Two  lighu. 

Buna  Island— One  light 

Bruster  Ori — Two  lights. 

Memel— One  light. 

Bomholm^^One  light. 

Eartholtn — One  light 

Three  additional  lighthouses  have  lately  been  erected 
OD  these  shores,  viz.  at  Fort  Carrut,  at  the  mouth  of 
the  Duna,  where  there  are  two  stationary  leading  lights, 
and  at  Osteram  idand,  where  there  is  a  stationary  ligbi 
from  pit-coal. 
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tMonse.  Tn  tbofie  countries  where  the  chief  fuel  is  timber,  it 
"^^y^^  vas  common  in  earlj  times  lo  maintain  a  light  from 
burning  billets  of  wood,  but  this  has  been  changed 
for  the  combustion  of  pit-coal  imported  at  a  great  ex- 
pence.  It  is  indeed  out  of  a  recent  date  that  any 
of  the  lighthouses  in  the  Raltic  consisted  of  glazed 
light-rooms  for  the  combustion  of  oil.  These  lights  of 
course  afibrded  but  an  indifferent  direction  for  the  ma- 
riner. The  cause  of  this  state  of  things  may  be  sought 
for  perhaps  in  the  difficulty  of  maintaining  the  com- 
bustion of  oil  in  a  oold  climate,  and  also  from  the  houses 
being  only  lighted  during  the  summer  months,  when 
the  Baltic  is  not  frozeh  over.  Oi  late  years  the  light- 
houses of  that  sea  have  been  placed  unon  a  more  regu- 
lar system,  and  are  now  lighted  chiefly  with  oil,  aided 
by  reflectors. 
Sacwtf,  From  the  Naze  of  Norway  or  Scaw,  where  a  light  is 
exhibited  at  the  northern  entrance  of  the  Baltic  to  the 
North  Cape  and  Archangel  in  the  White  Sea,  the  coast 
is  entirely  destitute  of  lighthouses ;  but  it  is  to  be  ho- 
ped, that  this  state  of  things  wiU  not  be  allowed  to 
continue  long. 

Asia,  Africa,  &c. 

Bait  India  If  we  continue  our  course  beyond  the  European 
"^  coast  to  the  more  remote  Quarters  of  the  globe,  we  shall 
find  the  shores  in  general  m  a  very  naked  state  with  re» 
gard  to  this  most  necessary  appendage  to  the  naviga- 
tion of  the  seas.  We  have  occasion  to  know  something 
of  the  consideration  which  is  given  to  the  marine  sur- 
veys of  the  Indian  seas  by  the  indefatigable  labours  of 
Mr.  Horsburgh,  hydrographer  to  the  East  India  Com- 
pany. But  as  yet,  in  so  far  as  we  know,  nothing  has 
Deen  done  in  the  lighthouse  department  in  these  seas, 
if  perhaps  we  except  the  erection  of  a  lighthouse  at 
^^'  Old  Woman's  Island,  at  the  entrance  of  Bombay  har- 
bour; and  another  on  the  island  of  Jauper,  at  the  en* 
trance  of  the  Hoogly. 

Hence  we  too  often  observe,  that  even  with  the  aid 
of  the  best  charts,  afVer  the  mariner  has  braved  all 
the  dangers  of  the  high  seas,  it  is  his  unfortunate 
lot  to  be  stranded  or  lost  on  approaching  the  shore. 
It  mast  be  confessed,  however,  that  it  is  difficult  to 
conceive  how  any  general'  plan  could  be  adopted  in 
the  lighthouse  department  upon  so  vast  an  extent 
of  coast.  In  the  track  which  ships  take  in  sail- 
ing from  Great  Britain  to  the  East  Indies,  in  order  to 
get  into  the  trade>  winds,  it  is  not  very  obvious  that 
lighthouses  would  be  of  the  important  use  which  they 
would  prove  to  be  in  the  narrow  seas  fnd  islands  of  the 
East,  unless  on  those  points  of  land  which  ships  gene- 
rally make,  such  as  the  Madeira  islands,  St.  Helens, 
the  Cape  of  Good  Hope,  &c. 

On  many  of  the  headlands  of  the  eastern  straits  and 
shores,  li^thouses  seem  to  be  much  wanted;  and  tt  is  ra- 
ther surprising,  that  amidst  the- sums  which  have  bieen 
expended  in  the  acquirement  and  defence  of  so  vast  a 
territory,  that  so  little  should  have  hitherto  been  done 
for  the  protection  of  the  mariner  in  this  respect.     By 
these  observations  it  is  not  meant  that  there  is  any  ne- 
glect on  the  part  of  that  great  company  to  the  safety  of 
so  deserving  a  class  of  their  servants  as  the  mariner ;  it 
only  follows  as  a  matter  to  be  regretted,  that  in  this  de- 
partment there  has  been  no  general  system  adopted  for 
the  erection  of  lighthouses  on  the  shores  of  our  East  India 
possessions.   Under  such  circumstances,  the  lighthouses 
Would  fall  to  be  supported  and  maintained  by  a  toll  or 
duty,  leviable  from  the  shipping  of  all  the  nations  fre- 
quenting those  seas;  and  there  are,  no  doubt,  many 


situations  where  such  improvements  would  give  much  Lighthou^i 
additional  security  and  facility  to  the  business  of  the  '**'"Y"^^  ' 
mariner. 

In  the  Chinese  and  Japanese  seas,  great  hazard  is  Chineie 
encountered  from  a  total  want  of  lighthouses.  But  as  ^c"** 
every  thing  connected  with  the  government  and  inter- 
course wiui  these  countries  is  shrouded  in  darkness, 
we  look  here  with  as  little  prospect  in  regard  to  the 
establishment  of  lighthouses,  as  we  are  likely  to  expe- 
rience in  forming  those  friendly  and  commercial  con- 
nections which  so  closely  unite  the  prosperity  and  ad- 
vancement of  mankind. 

Australasia,  or  New  Holland,  being  a  country  so  en-  AutMasia. 
tirely  new  to  us,  we  can  hardly  expect,  in  the  course 
of  things*  that  lighthouses  for  the  direction  of  the  mariner 
will  be  much  in  demand,  nor  could  they  be  supported 
and  maintained  for  a  very^  great  length  of  time.  Com- 
merce must  be  in  a  flourishing  state ;  and  a  country 
must  not  only  have  intercourse  with  many  occasional 
or  foreign  ships,  before  it  can  be  supposed  to  advance 
in  such  improvements.  It  must  also  have  an  internal 
and  coasting  trade,  which  is  not  to  be  looked  for  here 
for  a  very  long  time ;  but  we  have  no  doubt  that  at  a 
comparatively  earb^  period,  at  least  in  the  British  set- 
tlements, they  will  follow  the  example  of  the  mother 
country,  by  the  erection  of  lighthouses. 

Amkrica  and  the  West  Indies* 

Upon  the  immense  extent  of  coast  of  South  America,  Soath  Ajmc* 
excepting  at  some  particular  harbours  where  lights  are  ^^^^  . 
erected  tor  the  immediate  direction  of  shipping,  this 
country  is  wholly  unprovided  with  lighthouses ;  a  state, 
however,  in  which  it  is  not  likely  long  to  remain,  if  we 
may  judge  from  the  exertions  of  the  Portuguese  go- 
vernment, who  have  lately  ordered  a  reflecting  appara- 
tus from  England,  for  a  lighthouse  to  be  erected  at  the 
entrance  of  Monte  Video. 

It  is,  however,  rather  surprising  that  a  coast  so  che-  West 
quered  with  islands,  and  a  navigaUon  so  hampered  with  In<liss.- 
sunken  rocks,  as  that  of  the  West  Indies,  should  be  al- 
lowed to  remain  so  iU  provided  with  lighthouses,  espe- 
cially from  its  communication  with  Great  Britain  and 
other  European  states.  We  might  particularise  several 
promontories  and  points  of  land,  both  in  the  Windward 
and  Leeward  Islands,  and  principal  tracks  and  passa- 
ges among  them,  where  lighthouses  woidd  be  of  great 
importance,  if  the  different  nations  could  agree  about  de- 
fraying the  expence  of  their  erection  and  maintenance. 

On  the  coast  of  the  United  States,  and  the  other  North  Amo^ 
settlements  upon  the  great  country  of  North  America,  rica. 
the  want  of  lighthouses  seems  to  have  been  early  felt ; 
and  the  convenience  and  advantage  of  such  establish- 
ments would  no  doubt  be  duly  appreciated,  from  the 
experience  of  the  benefits  resulting  from  them  in  the 
mother  country.  Accordingly,  we  believe  that  at  an  early 
period,  lighthouses  were  erected  at  the  entrance  of  the 
several  rivers,  and  upon  the  chief  head4ands  along  the 
shores  of  the  United  States. 

These  lighthouses,  at  their  first  erecdoh,  and  in  the 
infant  state  of  the  country,  were  of  a  very  rude  and 
imperfect  construction.  They  were  originally  erected 
of  timber;  but  it  was  nevertheless  found  practicable, 
though  certainly  at  a  great  risk,  to  nuiintaia  a  light  in 
some  of  them  with  billets  of  wood.  These  lemporary 
lights  were  not,  however,  exposed  in  open  chaffers  to 
the  weather,  as  was  the  case  with  fires  from  pit-coid, 
but  were  placed  in  glass  casements.  The  transition 
from  the  combi||tion  of  timber  to  that  of  oil  in  lamps, 
waB|  therefore^  extremely  simple  and  obvious^  and  8een». 
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U  !»¥•  bien  mAf  wtma^lJtmA.  At  thif  day,  the 
lighthootM  in  Anmca,  Amigh  still  in  a  nide  state*  are 
neverthdeit  fitted  up  with  lampa  and  reflectorsv  aa  that 
•r  Sandy  Hook,  at  the  entrance  to  New.York.  But  aa 
the  reflectota  are  laid  to  be  made  of  tin,  4here  must  be 
a  great  want  of  lustre  or  effect  from  a  reflecting  surface 
80  soft  and  malleable,  independently  of  their  great  lia- 
bility to  tarnish. 

• 

United  Kingdom  of  Grkat  BaiTAiN. 

Oroti  Bri*  After  travelling  over  such  an  immense  extent  of 
thinly  peopled,  anil  comparatively  unfrequented  coasts, 
the  mind  turns  with  pleasure  to  the  busy  shores  of 
Great  Britain  and  Ireland;  where  comfort  and  compa- 
rative wealth  may  be  seen  at  every  step,  whether  we 
examine  the  public  establishments,  the  trading  capital, 
or  the  protection  which  extends  itself  to  the  property 
and  persons  of  the  inhabitants,  both  in  the  official  and 
in  the  private  walks  of  life.  But  we  would  neither  ap- 
pear fastidious  or  selfish  by  drawing  comparisons ;  and 
ahidl  therefore  proceed  witn  our  subject;  remarking  on- 
ly the  relation  which  seems  often  to  subsist  between 
the  private  acts  of  benevolence,  and  the  public  establish- 
ments of  a  country :  for  while  we  observe  an  unexam- 
pled attention  to  the  education  of  youth  in  all  ranks  of 
society  in  Great  Britain,  and  a  reffard  to  the  comfort 
and  happiness  of  those  in  distress  Uuroughout  the  com- 
munity, the  mind  is  naturally  led  to  similar  exertiona 
jfbr  the  safety  of  the  mariner;  even  independently  of 
(he  collateral  security  of  property  exposed  upon  the 
shelving  shores  of  the  coast  to  ul  the  perils  of  the 
ocean.  Hence  we  find  that  the  establishment  of  light- 
houses in  Great  Britain  has  ffenerally  kept  pace  with 
the  capital  of  its  merchant*,  which  indeed  must  always 
be  the  precursor  of  such  improvements. 

The  lighthottsea  of  the  United  Kingdom  of  Great 
Britain  form  three  distinct  departments:  one  for  Eng- 
land, under  the  management  of  the  Trinity  House  of 
London ;  one  for  Scotland*  under  the  Commission's  of 
tiie  Northern  Lighthouses,  who  hold  their  meetings  in 
Edinburgh;  and  the  third  establishment,  for  Irdsnd, 
is  placed  under  the  direction,  of  the  Board  for  the  im* 
provemcnt  of  the  pott  of  Dublin. 

It  woM  appear  thaty  prior  to  the  eslaHishient  of 

Cblic  Vgbla  on  the  ooMt  of  England,  the 
t  to  grone  hie  wa) 
and  thovgii  there  aa^ght' 

lights^  er  others  of  a  loos!  nalare,  vet  the  first  asa  Hgki, 
for  which  a  toll  or  dnty  waa  kvwble  npoa  all  vesaeb 
auteiiQg  an  Eliglisb  pert,  ana  oenviqg  benefit  fipoea  i^ 
was  the  ligfaa  ereefecd  at  Dwngeaeas,  a  point  of  land  v|k 
on  the  ooost  of  Kem,  for  the  dirccdon  of  what 
dicn  termed  the  jairflJkeL  Thisliffht  isstiUofthe; 


of  the  north  Lighthouse. 


to  grope  his  way  ahiMthe  wreaaahebestooald; 

Mithavo 


asMi  the  ancher^e  of  the  Downs.  It 
conwqnmee  of  lettaw  psScnt  grasrted  to  Sir  Richard 
Howwd^  Kiiy  Jm—sLsoep  after  hkauccisnun  to  the 
crown  of  EiMlBnd ;  bnt  is  now  the  property  of  the  foeaily 
ofCbkeinNorfiJk,  Mwhoy  qycncekly  Iwyeince 
■n  on  the  best  pmw  ipsf  i,  aa  arefiectmg  hght 
MMic  snveiwpMiHi  reBecnrSk  iwoyrarsaner 
of  this  |i  lait,  walhrr  mm  gwated  to  Sir  Wa> 
Enkine  and  John  Hddnsm,  tectect  hghthanses 
en  dbe  dHMtm  poiBto  of  Wi 


in  the  county  of  Suffolk}  for  the 

These  lighthouses,  though  erected  and  a  dntjr  levied 
by  public  authority,  were  nevertheless  in  the  condition 
of  what  is  termed  pvvfaU  lights,  inasmuch  as  the  right 
of  levying  the  duty  was  granted  to  private  individuals, 
who,  after  defraying  the  necessary  expence  of  maintain* 
ing  the  light,  were  understood  to  reap  considerable 
emolument  from  the  surplus  duties ;  for  it  does  not  ap« 
pear  that  the  corporation  of  Trinity  House  had  as  yet 
undertaken  the  construction  and  direction  of  light- 
houses. Prior  to  the  reign  of  Henry  VII L  this  public 
body  seems  to  have  existed  under  the  form  of  a  kind  of 
college  or  ftatemity  of  seamen,  and  in  the  6th  year  of 
that  monarch's  reien  they  were  incorporated  by  royal 
chapter,  and  styled.  The  Master,  Wardens,  and  AssisU 
amU  of  the  GuM  Fraiemitw^  and  of  the  most  glorimts 
mmd  undnided  Trmiiy,  and  of  St.  dlements,  in  the  pisrisk 
rfDeptford,  Stroud^  in  the  Connf^ofKeni, 

Queen  Elisabeth  afterwards  granted  to  this  corpora- 
tion certain  privileges  of  .ballastage,  beaconage,  and 
buoyage,  and  empowered  them  to  erect  and  preserve 
beaetms  md  signs  for  the  sea.  It  does  not  seem,  how« 
ever,  that  this  public  body  specially  undertook  the  erec« 
tion  of  lighthouses,  till  about  the  year  1676.  Before 
this,  letters  patent  were  passed  generally  in  fovonr  of 
the  proprietor  of  the  adjoining  lands  for  such  erections, 
which  conveyed  a  right  to  levy  certain  dudes  from  ship« 
ping  for  their  maintenance.  In  some  cases,  the  patentee 
paid  an  annual  sum  to  the  Trinity  Board  towards  the 
support  of  their  poor ;  but  in  other  cases  it  would  appear 
that  the  patent  was  granted  bv  the  crown,  independent* 
ly  of  the  Trinity  BcMurd.  As  these  patents  expired,  how* 
ever,  this  corporation  were  in  the  habit  of  entering  upon 
,  or  contracts  upon  the  best  terms  with  the 
Itsacfi,  though  latterly  it  is  believed  that 
practice  has  been  given  up ;  and  the  Board  now 
undertakes  the  erecting  and  maintaining  the  lighthouses 
on  the  ooaats  of  Knyland  without  the  intervention  of 
any  third  party,  which,  aa  may  easily  be  supposed,  haa 
in  general  turned  out  mndi  for  the  boiefit  of  the  pubhc^ 
ftom  the  very  superior  s^Ie  and  manner  in  whkh  theee 
lighthonses  are  now  erMted  and  majntsinrd  by  that 
Board ;  there  being,  aocordmg  to  the  present  system, 
no  profit  or  advanti^  to  be  derived  by  a  lessee  or 
contractor  aa  formerly • 

In  the  eariy  perwda  of  our  maritime  histoiy,  the  I^^T  Kg^o* 
lighthottse  buUdings  were  extremely  nide^  when  the  ^j^Li^ 
lights  were  fiKim  coal  fires,  fipnsiiil  in  open  chaficra      '^'^G^^ 
upon  the  tofis  of  towers  of  maaonry.    At  what  period 
the  combnstioa  *of  ofl  waa  introdooed  into  lighthomea 
is  unoertain.    The  probability  is^  diat  the  n^  of  wocmI 
as  foei  meceded  that  of  {Ht^coal,  aa  tallow  candles  pre- 
ceded ^  to  which  the  aid  of  the  reflector  haa  become 
oonveniently  i*ni»r«^i|f 

In  describii^  the  aodein  lighthouses  upon  the  coast  Modcrm 
of  England,  it  woold  not  only  bo  fiHcign  to  the  natnre  ^h'^wW' 
of  this  worfc»  but  woold  be  Seiliona  to  the  general  read- 
er to  enter  into  nunutiK.    We  shall»  therefore,  only 
aaake  a  fow  remarks  applicable  to  lighthmucs  in  gsui 
ral ;  and  though  we  shall  endeavour  to  give  a  hst  of  all 
the  public  lightt  in  Gresl  Britamand  Ireland,  we  aldQ 
only  dkacribe  those  which  appear  to  be  most  remmk« 
able  for  aitnation ;  anch  as  the  Eddystone  in  Englandt 
tfaeBdl  Rock  in  Scotland,  and  the  South  Rook  in  Ire- 
land.    With  regard  tol^fathonscs  in  ordinary 
tiona  on  the  oeast,  they  aaay  be  deacribed 
of  aaasoniT  or  of  bridt  woth«  of  n 
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on  which  they  happen  to  be  erected,  so  as  to  elevate  the 
light  about  100  feet  above  the  medium  level  of  the  sea. 
The  accommodation  or  apartments  for  the  light  keepers 
are  sometimes  contained  within  the  lighthouse  tower. 
In  such  cases/ the  towers  are  greatly  enlarged  beyond 
what  is  required  for  the  staircase  to  the  light-room.  But 
more  commonly  there  is  a  separate  bunding  for  the 
light  keeper  and  his  assistant,  consisting  of  from  one  to 
three  apartments  for  each  family. 

The  iight-rooms,  which  were  formerly  framed  of  tim« 
ber,  are  now  constructed  wholly  of  brick  or  stone,  and 
cast  iron  frames,  with  a  cupola  roof  of  copper,  so  as  to 
be  perfectly  incombustible ;  and,  that  the  light  may  be 
oiwtructed  as  little  as  possible,  the  sash  frames  are  g1a<* 
sed  with  large  plates  of*  polished  plate  glass. 

The  light  is  produced  from  the  combustion  of  sper- 
snateti  oil,  with  circular  wicks  or  Argand  burners  placed 
before  reflectors,  which  were  formerly  made  with  facets 
of  glass,  but  are  now  constructed  of  plated  copper, 
framed  into  the  parabolic  curve  by  a  process  of  hammer- 
ing. The  reflectors  upon  the  English  coast  measure 
in  general  18  indies  in  aianeter  over  the  lips. 

The  system  of  management  in  England,  where  the 
lighthouses  are  under  the  immediate  management  of  the 
Trinity  Board,  and  notistiU  in  the  hands  of  a  lessee  or  pri- 
vate individual,  consist  in  the  appointment  of  two  light 
keepers,  who  are  paid  at  different  rates  according  to 
the  situation  of  thenghthonse,  but  may,  up<m  the  whole, 
be  stated  at  about  50  guineas  |)er  annum,  with  a  house 
and  fuel ;  and,  in  some  situations,  they  have  more  or 
less  ground  attached  to  them,  although  it  rather  se^ms 
to  be  a  nlan  of  this  Board  to  restrict  the  attention  of 
the  light  keepers  in  this  respect.  The  lights  are  annu- 
ally  supplied  with  oil  and  other  necessaries  from  Lon- 
don, from  whence  also  artificers  are  sent,  for  the  pur- 
pose  of  making  the  necessary  repairs  under  the  di- 
rection of  the  engineer  for  the  Board. 

We  shall  here  simply  enumerate  all  the  public  or 
sea  lights  upon  the  coast  of  England  and  Wales,  with- 
out distinguishing  Uiose  which  belong  to  the  Trinity 
Board,  or  are  specially  under  its  management,  as  we 
conceive  that  Board*  in  a  general  way,  to  take  cogni- 
zance, more  or  less,  in  the  proper  and  regular  ex- 
hibition of  the  lights  at  all  the  lighthouses  upon 
the  English  coast.  Beginning  on  the  coast  of  ^for- 
thumberland,  we  shall  proceed  southward  by  the  straits 
of  Dover  and  the  Land's  End  to  the  coast  of  Cumber-  • 
land. 

On  the  coast  of  Northumberland,  the  first  lighthouses 
we  meet  with  are— 

Tkt  Scarry  or  Fern  IsUs.'^Tvro  revolving  and  one 
stationary  light 

T^nemotith  Head.'^One  revolving  light 

Sunderland  Pie* .— One  stationary  light. 

Flamborough  H€ad.^^One  revolving  light,  with  three 
faces  or  sides,  distinguished  by  shades  of  red  coloured 
glass  placed  before  the  reflectors  of  one  of  its  sides,  and 
exhibiting  a  light  of  the  natural  appearance  from  the 
other  two  faces. 

Smtrn  Poiii/.— Two  stationary  lights. 

iWgeoii.— A  floating  light  carrying  two  lanterns. 

Cromer.— -One  revolving  light  without  colour. 

Nemarp.'^A  floating  light  carrying  ihrte  lanterns. 

Winterianness. — ^A  stationary  light. 

Giii/or.— Two  leading  lights  for  Hasborough  Gat 

Lowestoffe. — ^Two  stationary  or  leading  lights,  placed 
in  a  certain  direction  to  guide  the  mariner  between  two 
sand  banks. 

0//or(/iteM.«-Two  stationary  leadmglighta. 
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HanvicA.— -Two  stationary  leading  fights,  the  one  li^^thoaiek 
light  being  from  oil,  with  lamps  and  reflectors ;  and  the    ■■  ^  "^  , 
oUier  from  coal,  in  a  glazed  light-room.    Behind  this 
coal  fire  a  plate  of  ponshed  brass  is  set  up ;  and  the 
light  keeper  is  fhmished  with  a  pair  of  large  bellows 
to  blow  up  the  fire. 

The  iSttn^.— A  floating  light  carrying  two  lanterns. 

The  JVore.-— A  floating  li|^ht  carrying  two  lanterns. 

Norlh  Foreland, — A  stationary  light 

SoiUh  Foreland,^-^Two  stationary  or  leading  lights. 

Dungeness, — A  stationary  light 

Owers.'-^A  floating  light  carrying  three  lanterns. 

Btimbridge,'-^A  floating  light  canying  two  lanterns  as 
a  direction  for  Spithead  roads. 

Hursi  C«r^/f.— Two  stationary  leading  lights. 

Portland,--^T'WO  stationary  lights,  the  lower  light- 
room  having  large  glass  lenses  placed  before  the  reflec- 
tors. • 

Caskets. — ^Three  revolving  lights. 

Edd^slone,-^^A  stationary  Ught,  now  from  oil.  with  re* 
flectors. 

Plymouth  i^otinJ.— Floating  light  carrying  two  lah^ 
terns,  moored  ofl*the  Breakwater. 

Lizard. — Two  stationary  lights. 

Longships. — One  stationlury  light 

Mumbles. — One  stationary  light 

Flatholm.'^One  stationary  light  fron^  an  open  coal  fire. 

Miiford.'^Two  stationary  lighU. 

Smalls. — One  stationary  light 

The  Stack.^^One  revolving  light  without  colour. 

Skerries. — One  stationary  Tight 

Chester  Bar. — One  stationary  light 

Houle  Lake.'^Two  stationary  leading  lights. 

2dS L'*^^s  }  '^^^  »t*tiDnary  leading  lights. 

Liverpool  N.  W.  £iioy.— ^  floating  light  carrying 
three  lanterns. 

Peel  Foudrv.'-^A  revolving  light  without  colour. 

St.  Bees'  Head.-^A  single  open  coal  fire  light 

These  lighthouses,  as  ^fore  noticed,  are  of  different 
elevations  above  the  level  of  the  sea,  according  to  the 
situation  of  the  Isnd  on  which  they  happen  to  be  erect- 
ed, and  may,  in  general,  be  seen  at  the  oistance  of  from 
three  to  six  leagues,  when  the  atmosphere  is  clear. 
This,  however,  refers  more  particularly  to  the  lights 
exhibited  from  towers  of  masonry,  as  the  lanterns  of 
die  floating  lighto  cannot  with  propriety  be  elevated 
upon  masts  more  than  about  30  feet  in  height ;  and 
the  ordinary  range  at  which  they  can  be  seen,  will  with 
more  propriety  be  stated  at  from  two  to  three  leagues. 

The  most  remarkable  of  the  numerous  lighthouses  on  E^dyttona 
the  coast  of  England,  both  from  its  position  and  cir-  liftl>tlMM««« 
cumstances  which  have  attended  it,  is  the  Eddystone 
lighthouse.     The  next  in  point  of  difficulty  of  situation, 
are  the  Smalls,  the  Longships,  and  the  Stack,  which 
we  shall  describe. 

The  Eddystone  lighthouse,  situated  at  the  entrance 
of  Plymouth  Sound  m  the  English  Channel,  is  perhaps 
not  less  remarkable  for  its  situation  upon  a  small  rock 
in  the  sea,  and  tiie  incidents  attending  the  history  of 
the'buildings  which  have  been  erected  upon  it,  than 
for  the  accuracnr  and  interest  which  has  been  given  to 
the  whole,  in  Mr  Smeaton's  Narrative  of  that  difficult 
underUking.  In  Plate  CCCXL VI  I.  we  have  given  sec-  Plate 
tions  of  the  most  celebrated  lighthouses  of  Francey  Eng-  ccczlvii. 
land,  Ireland,  and  Scotland,  drawn  to  the  same  sttle,  of 
which  the  Eiddystone  lighthouse  will  be  observed  to 
be  one.  Itiis  lighthouse  is  situated  upon  an  exten« 
sive  recf^  well  known  to  mariners  as  the  Eddystone 
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Winstanly*! 
ligbtbottteii 


LighthooM  rooks,  lying  at  the  distance  of  9}  miles  from  the  Ram 
Head,  or  nearest  point  of  bind,  according  to  the  trigo- 
metrical  survey  of  Great  Britain.  The  erection  of  a 
lighthouse  on  such  a  spot  must  therefore  have  been 
much  desired  by  the  mariner ;  but  the  difficulty  of  the 
situation  rendered  this  so  hazardous  an  undertaking, 
that  it  was  long  considered  impracticable,  until  the 
bold  and  intrepid  mind  of  Mr.  Winstanly  undertook  it 
in  tlie  year  I6961  who,  after  much  peril,  and  encoun- 
tering  many  difficulties,  in  the  course  of  two  years  com- 
pleted a  building  chiefly  if  not  wholly  of  timber,  on  the 
largest  of  the  Eddystone  rocks,  which  was  fixed  to  the 
rod(  by  strong  bolts  of  iron.  This  house  was  lighted  on 
the  Hth  of  November,  I698 ;  but  the  experience  of  the 
ensuing  winter  she  wed,  that  the  sea  rose  to  a  much  great- 
er height  than  had  been  calculated  upon;  and  though  the 
light*room  was  more  ^an  60  feet  above  the  sea,  it  is 
represented  as  having  been  at  times- "  huried  under  the 
water f^'  which  induced  Mr.  Winstanly  to  enlarge  the  so- 
lid or  basement,  originally  only  14  feet  in  diameter  and 
12  feet  iu^eight,  to  ^4  feet  in  oiameter,  and  the  solid  was 
now  carried  to  the  height  of  20  feet.'  This  building  was 
constructed  of  a  polygonal  figure,  and  is  understood  to 
have  been  partly  executed  of  stone  in  the  lower  part, 
but  the  upper  part  was  wholly  of  timber.  The  origi- 
nal height  was  80  feet,  including  the  iron  spire  work 
upon  the  top ;  but  it  was  now  altered,  and  carried  to 
the  height  of  120  feet  In  this  situation  it  remained 
till  the  month  of  November,  1703,  when  the  building 
vequired  some  considerable  repairs,  which  Mr.  Win- 
stanly went  off  to  superintendi  when  the  dreadful  storm 
of  the  26th  of  that  month,  the  ranges  of  which  have 
been  recorded  in  a  publication  entitled  "  The  Storm."' 
Among  the  fatal  consequences  to  the  shipping  of  that 
day  was  the  lo^s  of  the  Eddystone  lighthouse,  which 
was  entirely  swept  away,  with  the  engineer  and  all  his 
people !  Such  was  the  end  of  the  first  building  erected 
upon  the  Eddystone  rocks,  and  such  the  melancholy 
fate  of  its  most  enterprizins  projector. 

We  are  further  informedby  Mr.  Smeaton's  narrative, 
that  the  misfortune  which  had  befallen  Mr.  Winstanly's 
lighthouse  was  soon  felt  by  the  shipping ;  for  about  this 
time  the  Winchelsea,  a  large  homeward  bound  Virgi- 
nian trader,  was  wrecked  upon  the  Eddystone  rocks, 
when  most  of  her  crew  were  lost.  It  was  not  however 
till  three  years  after  this  misfortune,  that  a  new  act  of 
parliament  was  procured  by  the  Trinity  House  of  Lon- 
doa  for  extending  their  powers,  and  in  1706,  a  lease 
was  entered  into  with  a  Captain  Lovat,  who  was  to 
erect  and  maintain  a  lighthouse,  and  collect  the  duties 
for  the  space  of  one  hundred  years.  In  the  month  of 
July  of  that  year,  a  new  lighthouse  was  accordingly  be^ 
gun,  under  the  direction  of  Mr.  John  Rudyerd  of  Lon« 
don.  In  the  course  of  two  years,  the  work  was  in  such 
a  state  of  forwardness,  as  to  admit  of  a  light  being  ex« 
hibited  from  it  on  the  28th  July,  1708,  and  in  the  fol- 
lowing  year  the  works  were  congpleted ;  to  the  great 
satisfaction  and  happiness  of  all  seafaring  people. 

This  lighthouse,  m  the  lower  part,  ^^s  constructed 
of  alternate  strata,  or  courses  of  "  moor  stone  rock,  gra- 
nite or  gneiss,''  from  Gimwall,  and  of  oak  timber.  The 
upper  part  being  framed  of  timber,  the  whole  was  cased 
or  enclosed  with  strong  planks,  neatly  formed  and  joint- 
ed, to  suit  the  drcttlar  plan  of  the  building.  Of  Mr. 
Rudyerd's  merit  id  this  work,  we  are  disposed  to  judge 
very  highly  in  his  having  executed  a  plam  circular  ele- 
vation without  any,  superfluous  ornament,  a  circum- 
stance whidi  had  not  been  sufficiently  attended  to  in 
the  former  erection ;  and  we  are  certainly  in  this  re» 
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spect  indebted  to  him  at  this  day,  for  having  fiM  bro«  T«igh&oQsi. 
ken  in  upon  the  old  practice  of  ornamental  work  as 
unsuitable  to  the  situation  of  the  Eddystone.  Mr. 
Rudyerd's  building  was  founded  upon  a  series  of  bench* 
es  or  steps  cut  to  suit  the  dip  or  sloping  inclination  of 
the  rock,  ^by  which  the  superstructure  rested  upon  a 
horizontal  basis,  to  which  it  was  strongly  connected 
with  bolts,  while  the  parts  of  the  timber  were  dovetaiU 
ed  and  otherwise  connected  by  spike  bolts,  and  straps 
of  iron  applied  in  the  proper  directions,  from  which  a 
strain  or  force  might  be  expected.  ' 

The  solid  part  of  this  lignthouse  was  27  feet  in  height 
above  the  highest  part  of  the  rock,  excepting  a  passage 
of  S  feet  in  width,  and  a  staircase  which  measured  6 
feet  9  inches  square.  The  entry  door  bein^  8  feet  above 
the  rock,  the  ascent  to  which  was  by  an  iron  trap  lad<* 
der.  From  the  top  of  the  rock  to  the  balcony  and 
light-room,  this  building  was  61  feet  in  height,  and  ln« 
eluding  the  light-room  and  finishing  ball  on  the  top,  it 
measured  92  feet  in  height.  The  wameter  of  the  oase 
of  the  building  was  about  23  feet,  and  immediately  lUH 
der  the  balcony  and  cornice,  it  measured  14  feet  8  inches. 
This  building  was  of  a  circular  form,  sloping  from  23 
feet  at  tlie  base,  to  about  14  feet  at  the  cornice.  The 
light*  room  was  of  an  octagonal  form,  and  measured  10 
feet  6  inches  across.  This  lighthouse  of  Mr.  Rudyerd's, 
which  had  been  completed  in  S  years,  was  finished  in 
1709,  and  seems  to  nave  required  little  else  than  the 
common  and  ordinary  attention  to  keep  it  in  repair. 
From  the  simplicity  of  the  figure  of  this  building,  not- 
withstanding the  matenals  of  which  it  was  composed,  and 
the  judgment  shewn  in  its  construction,  it  is  extremeljr 
probable  that  this  building  might  Iiave  withstood  the 
effects  of  the  winds  and  waves  for  an  unlimited  period ; 
for  excepting  in  the  year  1744,  when  a  number  of  the 
upright  timbers  were  broken  up  in  a  violent  storm  in 
the  month  of  September,  which  were  speedUy  repaired 
by  Mr.  Jessop  the  resident  engineer,  and  fatlier,  it  is  be- 
lieved, of  the  late  eminent  engineer  of  that  name,  we 
hear  no  more  of  this  building  till  the  year  1755,  when 
it  had  the  misfortune  to  be  destroyed  by  fire,  after  a 
light  had  been  exhibited  in  it  for  the  space  of  about  4? 
years. 

An  account  of  this  ^rcadful  event  is  given  by  Mr. 
Smeaton  in  his  narrative ;  and  this  account  the  writer 
of  this  article  had  also  an  opportunity  of  having  oorro« 
borated,  when  he  visited  tne  Eddystone  in  the  yean 
1802  and  1813,  by  Mr.  Tolsher,  collector  of  the  cus- 
toms of  Plymouth,  who  had  been  an  eye  witness  of  the 
catastrophe.  His  father  was  then  agent  for  the  pro- 
prietors, and  at  his  death  he  was  succeeded  by  hirson, 
above  dluded  to,  as  agent  for  the  Eddystone  light- 
house. It  appears  that  the  Hothouse  had  been  sup- 
plied with  necessaries  on  the  1st  December  1775,  the  day 
nefore  the  accident,  when  the  light-keepers  report* 
ed  that  all  was  well,— excepting  in  a  late  storm, 
that  one  of  the  bricks  in  the  fire  place  of  the  kit- 
chen had  been  loosened  by  the  shaking  of  the  build- 
ing. It  does  not  appear,  however,  that  the  fatal  fire 
had  taken  place  in  the  lower  part  of  the  building,— it 
is  rather  supposed  to  have  origmated  in  the  light-room, 
and  when  the  keeper  on  the  watch  went  to  snuff  the 
candles  about  two  o'clock  in  the  morning,  he  found  it 
full  of  smoke ;  and  upon  opening  the  balcony  door,  a 
fiame  instantly  burst  from  the  inside,  and  the  whole  of 
the  upper  part  appeared  in  a  blase.  In  this  dreadful 
state  of  things,  threatened  with  death  by  fire  on  the 
one  hand,  and  water  on  the  other,  the  roan  on  the  watch 
flew  directlj  to  his  companions,  who  were  then  fast 
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^ghthiww.  asleep,  atid  seeing  tto  means  of  escape,  they  must  ^td- 
'  gether  hive  been  in  a  dreadful  state  of  consternation. 
One  of  these  poor  men,  "who  was  in  the  act  of  looking 
up  to  the  roof  of  the  light-roora  at  the  moment -that  the 
lead  happcnetl  to  get  into  a  state  of  fusion,  was  not 
only  dreadfully  scalded  in  the  neck  and  shouldera,  but 
what  is  truly  surprising,  a  considerable  portion  of  the 
inelted  lead  entered  his  mouth,  while  m  a  distended 
state,  and  passed  into  the  stomach,  from  which  it  was 
after  his  death  extracted,  and  found  to  weigh  seven 

ouncei«  5  drams. 

The  disaster  having  l>een  observed  frt)m  Plymouth  on 
the  morning  of  the  accident,  boats  went  off  from  all  parts 
of  the  shore.  The  first  boat  went  from  Cawsand  bay,  and 
reached  the  rock  about  ten  o'clock  in  the  forenoon,  when 
the  three  lightkeepers  were  found  in  a  very  miserable 
Condition,  crowded  in  the  small  cavity  or  hollow  on  the 
eaatern  sideof  the  rock,  to  shun  the  pieces  of  burning  tim- 
ber and  red  hotironboltsthat  were  constantly  falling  from 
above.     There  being  also  a  good  deal  of  wind  and  sea, 
it  was  not  without  great  difficulty  that  these  poor  crea- 
tures were  got  off  the  rock  into  the  boat    But  they  were 
no  sooner  landed  at  Plymouth  than  one  of  them  fled, 
and  was  never  more  heard  of,  although  it  was  not  sup- 
posed that  any  of  them  were  particularly  to  blame  in 
this  unfortunate  affair.     There  waa  therefore  only  the 
testimony  of  one  person  as  to  the  accident  of  the  fire, 
for  the  poor  man  who  had  swallowed  the  lead  was 
otherwise  so  dreadfully  scorched,  and  in  such  agony 
during  several  days  that  he  lived,  that  he  could  give  no 
account  whatever  of  the  matter ;  this  was  the  more  to 
be  regretted,  as  he  happened  to  be  the  light- keeper  on 
the    watch /when  tlie  fire  was  discovered.       Many 
schemes  were  thought  of,  and  some  were  put  in  prac* 
tice  for  extinguishing  the  fire,  and  trying  at  lea»t  to 
sive  part  of  the  building,  but  the  wind  was  unluckily 
just  high  enough  to  fan  tbe  flame,  without  being  suffi- 
cient to  raise  the  sea  to  extinguish  it,  and  after  the 
flames  had  raged  for  several  days,  nothing  of  this  im- 
portant building  remained  but  the  iron  stancheons  with 
which  it  had  been  fixed  to  the  rock. 

The  Eddystone  lighthouse  had  now  been  twice  con- 
jghUMmae.  atructed,  chiefly  of  timber,  and  we  have  already  seen  its 
defects,  either  from  a  want  of  weight,  or  the  combusti* 
bility  of  the  materials.  In  a  third  erection  upon  this 
fatal  rock,  it  was  high  time  to  consider  how  these  de- 
fects could  be  remedied.  The  late  Mr.  Smeaton  was 
selected;  a  man  since  well  known  to  the  public  by  his  v»- 
luable  writings,  and  the  celebrity  which  he  acquired,  not 
only  from  the  erection  of  the  £ddystone  lighthouse,  but 
from  many  other  works  of  celebrity  during  the  course 
of  a  long  practice  as  civil  engineer ;  of  which  profession 
he  was  actually  the  father  and  the  founder.  Mr.  Smea- 
ton recommended  stone  to  be  the  only  material  used  in 
the  erection  of  the  new  house.  Such,  however,  was  the 
prejudice  of  many  well  informed  persons  as  to  the  ex- 
clusive fitness  of  timber  for  this  building,  that  it  was 
not  without  considerable  difficulty  that  stone  was  adopt- 
ed instead  of  timber. 

Mr.  Smeaton's  first  journey  to  Plymouth,  upon  the 
•^  »*s  opera-  business  of  the  £ddystone  lighthouse,  as  will  be  seen 
f  J?  oDs,  1756.  ft.0in  liig  excellent  narrative  of  the  work,  was  in  the 
i>  month  of  March  1756,  and  oo  the  5th  of  April  the  fd- 

9^-  lowing  month,  he  landed  for  tbe  first  time  on  the  Ed- 

dystone rock,  when  he  found  a  number  of  iron  bars  or 
t^'  bolts  fixed  in  the  rock,  being  the  only  remains  of  Mr. 

:'-  ^  Rvdyerd's  building.    Workmen  were  soon  afterwards 

engaged,  and  a  tender  xtf  vessel  provided^  which  was 
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moored  near  the  rock,  for  the  accommodatimi  of  the  Xiahdiaiis. 
workmen.  A  work-yard  was  also  procured  at  Plymouth,  -"f  "-^ 
and  materials  collected  both  from  thie  granite  quarries 
of  Cornwall,  for  the  outside  casing,  and  from  Portland 
quarry,  for  the  hearting  or  ipterior  work  of  the  build- 
ing. The  artificers  were  formed  into  two  squads  o» 
companies,  and  placed  under  their  respective  foremen^ 
who  alternately  relieved  each  other  at  the  rock, — the 
party  on  shore  being  employed  in  the  work-yard.  In 
this  way  the  operation  continued,  until  the  latter  end  of  * 
the  month  of  November,  each  party  being  a  week  afloat 
and[a  week  ashore  when  the  weather  pennitted  this  regu. 
lation  to  be  followed.  The  first  year  was  occupied  in 
forming  the  sloping  side  of  the  rock  into  benches,  more 
regularly  than  appears  to  have  been  done  upon  Mr.  Rud« 
yerd's  plan,  and  into  which  the  stones  were  let,  in '  a 
dovetail^form.  At  this  period,  the  top  of  the  house 
rock  at  tbe  Eddystone  was  somewhat  higher  than  the 
rise  of  spring  tides,  but  it  was  levelled  or  cut  down,  so 
that  the  first  entire  course  of  the  present  building  is 
nearly  upon  a  level  with  the  high  water  mark  of  spring 
tides. 

In  the  course  of  the  ensuing  winter,  and  following 
spring,  arrangements  were  made  for  proceeding  with 
the  building  operati<»ns.  A  large  stock  of  mafteriAls  had 
been  provided,  and  various  experiments  were  made  by 
Mr.  Smeaton,  with  limestone  from  different  parts  of 
the  coastf  which  enabled  him  to  conclude,  that  a  mix- 
ture of  hme  from  Abershaw>  in  the  Bristol  Channel^ 
and  puxaolana  earth  frokn  Italy,  was  the  proper  mortar 
for  this  building.  A  stock  of  oak  trenails  was  provided 
for  fixing  the  newly  laid  stones  to  the  rock,  4^  to  the 
course  below,  which,  with  the  system  of  dovetailing  and 
joggling,  prevented  them  from  being  carried  away  be^ 
fore  the  mortar  took  band,  or  while  the  respective  courses 
were  in  an  unfinished  state. 

Things  being  thus  in  preparation  for  the  second  year's  Secrind  sea« 
operations,  the  attending  vessel  was  moored  in  her  p!ace  •»"*<>  opera, 
near  the  rock,  and  the  foundation  stone  of  the  building  ^**°*»  ^^*'^' 
was  laid  on  the  12th  of  June,  1757^  and  by  nuidi  per.* 
severance,  the  ninth  course,  or  third  entire  course  above 
the  top  oi  the  reck  was  completed  by  the  last  day  of 
September,  with  which  this  season's  work  was  success- 
fully closed. 

In  the  course  of  this  yearns  operations,  many  circum- 
stances occurred  which  will  be  interesting  to  Ihe  curi- 
ous, and  especially  to  tbe  professional  reader.  But  as 
we  know  that  those  readers  will  not  be  satisfied  with 
the  general  and  abridged  account  which  we  are  obliged 
to  give  in  this  work,  we  refer  them  to  Mr.  Smeaton's 
interesting  account  of  this  celebrated  building ;  and 
proceed  briefiy  to  notice  the  operations  of  the  third 
season. 

Owing  to  seveinl  disappointments,  the  commence-  Third  tet- 
ment  of  the  work  at  the  rock  did  not  take  place  till  the  'p''*'  <>P«>^ 
ddday  of  July,  1768^  when  part  of  the  1 0th  course  was  '^®"'»  ^^^^ 
landed,  and  by  the  8th  of  August  the  I4th  course,  or 
solid  part  of  the  building  was  completed,  which  brought 
the  work  to  the  entrance  door,  or  to  the  height  of  12 
feet  above  the  top  of  the  ruck,  and  by  the  latter  end  of 
.September,  tbe  24th  course,  forming  the  top  of  the 
staircase,  and  floor  of  the  first  apartment  or  store-room, 
was  laid;  which  will  be  more  particularly  seen  in  the 
section  of  the   Eddystone  Lignthouse,  delineated  in 
Plate  CCCXLVII.     The  work  having  been  continued  pi.atx 
till  the  beginning  of  the  month  of  October,  the  outward  cccxlth^ 
circle  of  the  29th  course,  or  the  arched  roof  of  thr  stores 
room  was  laid,  on  which  Mr.  Smeaton  proposed  to 
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f  «<g|rtliMi^  plaoe  ft  tenpomr  light-room^  by  which  the  floating 
'— '  I  ^^  light,  which  had  been  moored  by  the  Trinity  Board  for 
the  last  two  winters  for  the  direction  of  shipping,  might 
have  been  dispensed  with.  But  some  different  interests, 
in  relation  to  the  ooUecticfn  or  property  of  the  light- 
duties,  being  concerned,  this  proposition,  which  was 
made  by  the  lessees  of  the  light-duties  to  the  Trinity 
Board,  was  not  acceded  to,  and  the  work  was  acoorcf- 
ingly  brought  to  a  dose  for  the  season,  rather  in  an 
almipt  manner;  as  a  gale  of  wind  overtook  the  work- 
*    men,  and  the  tender  was  pot  into  Dartmouth  harbour, 
«nd  it  was  not  till  the  latter  end  of  the  month  of 
March  following  that  a  favourable  opportunity  was  af- 
forded to  Mr.  Jessop  for  landing  at  the  rock,  wheit  he 
found  evenr  thing  nearly  in  the  same  state  in  whi^  it 
had  been  left  in  the  month  of  October,  excepting  one 
atone  of  the  upper  or  unfinished  course,  which  the 
workmen  were  m  the  act  of  hiying*  when  they  were 
obliged  hastily  to  leave  the  rock.    This  stone  had  been 
earned  awa>,  fttxn  its  having,  perhaps,  been  left  too 
near  the  outer  veige  of  the  miilding.    But  it  deserves 
notice,  that  the  WMden  centering,  for  turning  the  ardi 
or  dome  over  the  store- room,  was  found  in  its  place, 
after  all  the  gales  of  winter,  together  with  a  set  of 
wooden  trianglee,  which  had  been  left  on  the  top  of 
the  building,  and  were  found,  on  landing  in  the  spnng, 
to  he  in  good  condition,  together  with  a  stone  which 
i^as  ready  to  be  laid,  and  was  still  found  suspended 
from  the  tackle. 
Liaiiss.         By  the  middle  of  the  month  of  June  1759,  in  the 
•oD*i  ope.    fourth  and  last  year  of  the  work,  the  whde  of  the 
1  f^*"       stones  were  hewn  early  in  the  season,  and  were  readv 
to  ship  ftom  the  work-yard  to  the  rock.    The  won 
oommenced  thu  season  on  the  5th  of  July,  and  by  the 
17th  August  ftrflowing,  the  balconv  and  upper  course 
of  the  cornice  was  laid,  which  oompleCed  the  main  shaft 
of  the  lighthouse,  and  by  the  24th  of  that  month,  the 
52d  or  upper  course  of  the  parapet  wall  of  the  light- 
house was  built,  which  oompletra  the  maaeory  of  the 
Eddystooe  lighthouse. 

Prepemtions  having  also  been  made  during  the  win* 
ter  months  fbr  the  light-room,  it  was  prepared  in 
London,  and  consisted  ef  eight  easuiron  pi&ars  for  con- 
taining copper  sash-frames  for  18  panes  of  glass  each, 
with  a  cupola  of  wrought  iron  and  copper,  terminating 
with  a  large  gilded  baU ;  and  on  the  29th  of  September 
tiie  whole  fhnne  of  the  lighthouse  was  screwed  toeether 
and  glased.  On  the  4th  of  October,  the  chandeliers 
for  lighting  the  house  with  £4  lai*p  tallow  candles  were 
hung,  and  the  house  being  furnished  with  beds  and 
other  conveniences  for  the  use  of  the  light-keepers,  it 
was  announced  to  the  public  to  be  lighted  on  the  16th 
of  October  1759-  We  may  also  here  remark,  that  Mr. 
Wmstanl/s  hou«  was  first  lighted  in  1698,  and  that  of 
Mr.  Rndyerd's  in  1706. 

Since  the  oompletioD  of  the  Eddystone  lighthouse 
wiUi  stone,  it  has  not  required  any  repairs  of  coose- 
ottcnce.  But  in  the  year  1807,  when  tne  lease  of  the 
outies,  and  the  property  of  the  lighthouse  reverted  to 
the  Trinity  House  of  London,  it  was  thoroughly  exa- 
mined for  repair  bv  order  of  that  Board.  On  Uiis  occa- 
sion also  the  chandelier  and  the  candles  were  removed, 
and  in  their  place  a  reflector  frame  waa  fitted  up  with 
Arguid  burners  and  parabolic  reflectors  of  sihcied  cap- 
per, to  the  great  and  essential  improvement  of  the 
nght  The  author  of  this  article  otperieBoed  this,  and 
is  enabled  to  compare  the  effect  of  both  lights,  having 
frst  visited  this  celebrated  work  in  the  year  180S^ 
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when  it  was  lighted  with  candles,  unassisted  of  oout^  Uglithoai 
by  reflectors,  and  found  that  it  was  but  very  indistinct- 
ly seen  in  a  very  good  state  of  the  atmpsphere,  at  the 
flag-staff*  of  the  fort  near  Plymouth.  But  in  1 8 1 S,  and 
again  m  1 8 1 8,  when  he  saw  this  light  after  it  had  been 
converted  into  an  oil-light  with  reflectors,  the  effect  of 
the  new  light  was  much  superior  (  See  our  article  £d« 
DYSTONB  Rocks,  Vol  VIlI.  p.  328.) 

Having  now  given  some  account  of  the  Eddystone  Smtlb 
lighthouse,  we  next  proceed  to  speak  of  the  Smalls  lighKbtiusi 
lighthouse,  which  is  situsted  off* the  coast  of  Pembroke, 
shire,  about  12  miles  in  a  south-western  directioit  from 
St  David's  Head,  on  a  very  dangerous  reef  of  rocks 
called  the  Smalb.  The  rock  on  which  the  lighthouse 
IS  erected  is  of  considerable  extent,  and  is  about  six  at 
seven  feet  above  the  rise  of  ordinary  spring  tides, 
though  the  sea  occasionally  passes  over  it  We  are  led 
to  notice  this  lighthouse,  chiefly  on  account  of  its  pe-i 
culiar  construction,  being  erected  upon  nine  main  pil« 
Ian  or  beams  of  oak*timber,  and  seven  diagond  snp« 
ports,  placed  on  the  landward  side  of  the  main  beams 
or  supporto  of  the  lighthouse,  which  rise  to  the  height 
of  abfliit  SO  feet  above  the  rock  on  which  it  is  erected. 
The  lighthouse  is  placed  upon  the  top  of  these  beams, 
which  form  a  common  diameter  at  tne  rock  of  about 
25  feet  The  whole,  tapering  gradually  towards  the 
top,  where  they  form  a  diameter  of  16  feet,  con- 
tarns  an  apartment  for  the  light-keepers,  and  another 
for  the  stores,  with  the  light-room  over  all.  There  is, 
besides,  a  store  for  fuel,  cut  in  the  rode,  which  is  shut 
with  an  iron  door.  In  the  year  1802,  and  again  in 
1818,  when  the  author  of  this  article  visited  the  Smalls 
lighthouse,  he  found  it  undergoing  considerable  repairs. 
It  had  thai  got  a  new  centre-beun,  which,  as  he  was 
informed,  required  more  frequent  repairs  than  any  of 
the  othera ;  from  which  it  is  probable  that  the  building 
rests,  and  consequently  works  more  upon  this  than 
upon  the  others,  which  must  give  a  degree  of  unsteadi- 
ness and  insUbility  to  the  whole,  as  indeed  was  app». 
rent  in  1802,  the  first  period  alluded  to,  when,  although 
there  was  then  only  what  sailors  term  a  firesh  breeae, 
yet  he  found,  whUe  in  the  light-room,  a  consider- 
able vibration  in  the  whole  fabric.  The  light  room  here 
is  framed  wholly  of  timber,  and  lined  with  fire-proof 
plates  of  copper.     The  light  is  from  oil,  with  reflectors.  , 

In  the  month  of  October,  1812,  we  believe,  this  | 

coast  was  visited  wth  a  dreadful  storm,  acoom}Hmied  , 

with  an  uncommonly  heavy  sea,  whidi  did  great  da^  | 

mage  upon  the  coast,  particularly  on  both  sides  of  St  | 

George's  Channel  and  the  Irish  Sea,  when  the  Smalls  i 

lighthouse  sustained  very  material  damage.    On  that  | 

occasion  the  sea  is  said  to  have  risen  to  ue  height  of  | 

the  lighuroom,  and  the  light^keepers,  being  undo*  great 
alarm,  broke  the  g^lass  of  the  lighuroom,  that  the  heavy 
sea  might  meet  with  less  obstniction.  The  poor  men 
were  taken  off  the  rock  after  the  storm  abated,  and 
though  their  story  is  understood  to  have  been  con- 
siderably exaggerated,  yet  they  were  found  in  a  very 
distressed  situation,  as  their  provisions  had  been  much 
destroyed  by  the  storm.  The  lighthouse  af^r  this  un- 
derwent considerable  repaira,  and  instead  of  four  refleo- 
tore,  as  formerly,  it  is  now  furnished  with  18  reflectors 
andAi^^and  bumera;a  number  perhaps  fully  great  for  the 
dimensions  of  the  liffht-room.  The  Smalls  lighthouse 
is  one  of  the  few  li^thouses  on  the  coast  which  comes 
under  the  description  of  a  private  esteblishment,  not 
being  under  the  direction  of  the  Trinity  Board.  It  was 
erected  by  Mr.  Henry  Whiteside,  engineer  for  the  com- 
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Lllbtbttt.  pany  to  whidi  the  iSghthotiM  and  Itglit-doties  bdonff, 
^■nf*^  who,  under  all  circainsUnces,  has  very  conaiderable 

merit  in  this  erection. 
LoDgihlpt  The  lighthouse  called  the  Longshipe,  is  situated  about 
Ughtbottia  three  miles  off  the  Lands-End,  upon  a  sins ular  and  al« 
most  inaccessible  rock~»  which  is  about  40  feet  in  height, 
with  hardly  a  sufficient  surface  at  |he  top  for  the  site  of 
the  lighthouse.  The  Longships  lighthouse  is  built  of 
granite  from  the  contiguous  shore  of  Cornwall ;  the 
DuOdlnff  is  about  80  feet  in  height,  oontauiing  apart* 
ments  tor  the  lighukeep^s,  with  fuel  and  the  n^DessarV 
stores  for  the  lighthouse.  The  light  is  from  oil,  with 
reflectors  upon  the  best  construction,  and  has  four  h'ght- 
keepers  appointed  to  it,  who  take  the  duty  two  and  two 
month  about  This  lighthouse  was  originally  intended 
to  have  been  erected  and  placed  upon  the  Wolf  rock, 
a  reef  attended  with  circumstances  of  mndi  danger  to 
shipping,  and  for  the  site  of  a  lighthouse  one  of  the  most 
important  stationson  thecoast  ofEngland*  With  the  view 
of  erecting  a  light  on  the  Wolf  ro(£,  the  Trinity  Board 
appear  to  have  granted  a  lease,  or  obtained  a  licence  for 
a  Lieutenant  Smith  of  the  Royal  Navy.  But  either 
from  the  difficulty  of  the  situation,  or  what  is  not  ira« 
probable,  the  much  greater  ezpence  which  would  have 
attended  an  erection  upon  the  Wolf  than  on  the  Long- 
ships,  the  lessee  proposed,  and  obtained  an  alteration 
in  the  site  from  tne  Wolf  to  the  Longships- rock,  which 
is  only  three  miles  from  the  shore,  instead  of  about  12 
miles,  the  distance  of  the  Wolf  from  the  Lands-End.  It 
was  accordingly  determined  that  a  lighthouse  should  be 
.  erected  upon  the  Longships,  and  a  beacon  upon  the 
Wol^rock*  Both  of  these  were  executed,  but  the  lat« 
ter  was  soon  afterwards  thrown  down  by  the  sea,  and 
ahhoogh  the  beacon  hsis  obtained  a  place  m  many  charts 
of  the  coast,  the  rock  is  really  without  any  thing  of  Uie 
kind  to  distinguish  it,  as  the  writer  €i/i  this  article  land- 
ed upon  it  in  the  year  1813  from  the  Orestes  sloop  of 
war.  Captain  Smith,  and  again  from  the  Lighthouse 
yacht  in  1818. 
neSiKk  The  Stack  lighthouse  is  erected  upon  a  small  island^ 
^t^'^^iw-  called  the  South  Stack,  which  is  separated  only  about 
80  feet  from  the  main  island  of  Anglesea,  about  six  or 
seven  miles-from  the  town  and  harbour  of  H«ly  Head. 
This  lighthouse  is  only  remarkable  for  the  singultfity 
of  its  position^  upon  a  small  precipitous  islet,  oontainhig 
only  space  for  the  lighthouse  and  a  small  garden,  ele- 
vated about  150  feet  above  the  sea. 

The  approadi  to  the  lighthouse  firom  the  land-side  is 
carious,  and  does  mudi  credit  to  the  ingenuity  and  con- 
trivance of  Mr.  Evans,  the  Trinity  affent  at  Holyhead. 
The  visitor  descends  fhan  the  Main  idsnd  by  a  flight  of 
about  40Ostone  steps  to  a  bridge  of  ropes  about  100 
feet  span,  which  is  extended  across  a  deep  chasm  of 
lite  sea  to  the  Stack  island ;  the  whole  having  a  singu- 
lar and  somewhat  romantic  appearance.  These  works 
must  have  been  attended  with  considerable  difficulty  and 
czpence;  but  are  indispensably  necessiiry,  as  the  light- 
keepers  have  their  supply  of  water,  &c.  by  passing  akng 
the  bridge  of  ropes.  At  this  lighthouse  station  there  are 
two  lightkeepers^  who,  it  is  beBeved,  have  each  £60  per 
annum,  with  fuel,  ftc.  and  have  each  three  or  four  apart- 
ments for  their  families.  It  is  also  worthy  of  remark, 
that,  from  the  exposed  state  of  the  buildings,  the  tain  wa- 
ter,  in  stormy  weather,  was  found  to  come  through  the 
walls  into  the  buildings.  After  trying  several  plans  for 
nakiDK  the  walls  water  proof  by  roughcasting,  &c.  die 
most  effectual  method  was  found  to  be  that  of  painting 
the  rough  rubh?  walls  with  oil  paint,  and  while  in  a  wet 
*tate  they  wec^  drntM  over  witU  dean  sharp  sand,  which 


ttae» 


has  rendered  them  pofectly  water  tight}  after  many 
other  methods  had  railed.  Painting  and  sandinff  tlie 
outward  walls  of  buildings  is  not  new,  but  we  bdieve 
it  has  not  been  often  resorted  to  in  ruble  buildings 
with  such  good  efiect  as  at  the  Stack  lighthouse. 

BCOTLANO. 

Although  the  lighthouses  of  Scotland,  considered  Sootlsad.* 
as  a  general  system,  under  the  management  of  a  public 
Board,  entitled  The  Commiuioners  cfihe  Norihem  LighU 
houses,  is  comparatively  of  late  institution,  yet  «  consi* 
derable  number  of  these  useful  buildings  have  long  been 
erected  on  various  parts  of  the  coast    The  bendlts  and 
advantages  experienced  by  a  similar  estaWshment  on 
the  coast  of  England  naturally  led  to  the  institution  of 
the  Northern  Lighthouses.    But  we  must  always  keep 
in  mind,  that  the  formation  of  a  qrstem  of  this  kind 
in  a  country  must  be  preceded  by  the  increased  ca- 
pital of  its  merchants.    Accordinffly,  about  the  year    * 
1780,  when  the  trade  of  Scotland  had  made  consider* 
able  advancement,  and  when  the  great  landed  proprie*      • 
tors  had  turned  their  attention  to  the  improvement 
of  their  estates,  instead  of  quarrelling  about  their  feudal 
righu,  every  thing  connected  with  die  advancement  of 
the  fisheries,  for  the  extension  and  opening  of  the  navi« 
gation  to  the  Highknds  and  Islands  of  Scotland,  became 
an  object  of  importance  both  to  the  Government  and  to 
the  landed  interest.     It  was  consequently  proposed  to 
form  a  Board  in  ScotUnd  for  the  erection  and  main- 
tenanoe  of  lighthouses  on  the  shoves  of  the  northern 
parU  of  the  kingdom.    This  measure  originated  with 
the  Convention  of  the  Royal  Burghs  of  Sootkind  at  their 
annual  meeting,  when  the  heads  of  a  bill  were  drawa 
up  and  brought  into  Parliament  by  the  late  Mr.  Demp- 
ster of  Dunnichen,  member  of  Parliament  for  the  burgha 
€i  Dundee,  &c.    Tliis  bill  passed  into  a  kw  in  1786; 
appointing  the  Crown  hwyers  of  Scotland,  the  sherifla 
of  certau  marithne  counties,  and  the  chief  magistratea 
of  the  principal  Royal  burghs  as  commissioners  of  the 
northern  lighthouses.    Four  lighthouses  were  accord- 
ingly  erected,  via.  one  on  the  coast  of  Aberdeenshire^ 
one  on  the  Orkney  ishmds,  one  on  the  Harris  Isles,  and 
one  upon  the  Mull  of  Kintyre  in  Argyleshire.    But  we     • 
shall  here  give  a  particuhu-  list  of  all  the  lighthouses  up- 
on the  coast  of  Scotland  as  we  have  done  OB  the  coast  of 
England ;  beginning  at  the  frith  of  Forth  on  the  ease 
coast,  and  so  proceeding  northward  to  the  fHth  of  Clyd» 
and  Isle  of  Man  hi  the  Irish  sea. 

InchkeUk^A  revolving  light,  without  colour,  or  of  the 
natural  appearance. 

IsU  ^  Ma^A  sUtionary  light,  originally  ftom  the 
combustion  of  pit-coal,  but  now  fii^m  ou  with  re>^ 
Sectors. 

Ughis  of  roy— Two  stationary  leading  lights. 

^eai2ocik—>  A  revolving  light  with  red  coloured  shades.. 

Kmnaird  Head — A  sUtionary  light. 

Peniiand  Skerries^'Ty^o  stationary  lights. 

Hah  Point  of  Sanda—A  revolving  light,  without  co» 
lour. 

hlemd  Glass^^A  stationary  light 

Muli  of  Kintyrt^^A  stationary  light.. 
.    Pladda-^T-mo  stationary  lighta. 

Cumbrae,  in  the  river  Clyde — A  stationary  light 

Tonfard  Ptnnt,  in  the  Clyde*— A  revolvhig  light 

Clough'-^Ditto,  a  stationary  light 

CorsefvaU-^A  revolving  light,  with  coloured  shades* 

Port'Patrick'^A  stationary  light 

PoitU  of  Ayr,  Isle  of  Man-— Now  erecting^  to  bo  a^ 
revolving  light,  with  ooloui^d  shades. 
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IJghChoiiie.      Ctf^^Ue  of  Man,  now  erecting,  to  consist  of  two 
^  r  '•^  revolving  and  leading  lights  without  colour. 

The  lights  above  enumerated,  belonging  to  the  shores 
of  Scotland,  are  maintained  by  the  combustion  of  oil  with 
reflectors;  some  of  these  first  erected  are  still  lighted  with 
common  lamps,  aided  by  reflectors  formed  to  Uie  parabo- 
lic curve  with  facets  of  glass ;  but  those  of  later  construc- 
tion have  the  Argand  burner,  with  reflectors  of  silvered 
copper  also  raised  to  the  parabolic  curve,  which  in  gene- 
*  ralmeasure24incheaindiameter  over  the  lips.  The  light- 
rooms>«t  least  of  more  modern  construction,  are  fitted  up 
of  incombustible  materials;  the  floor  and  side  walls  of  the 
parapet  being  of  stone,  and  the  window-sash  frames  are 
of  cast  iron,  and  the  roof  of  copper.  The  sash  frames 
are  also  glazed  with  plate-glass,  measuring  about  30 
inches  in  height,  and  S7  inches  in  breadth. 

The  lights  above  enumerated  are  under  the  immedi- 
.ate  direction  of  the  Lighthouse  Board, 'excepting  those 
of  the  Tay,  which  belong  to  the  Trinity  House  of  Dun- 
dee, and  those  of  the  lircr  Clyde,  which  belong  to  the 
Jtrade  of  Glasgow  ;  and  tiie  light  of  Port-Patrick,  whlcli 
i§4X>nnected  with  the  passage  to  Ireland,  and  is  placed 
under  the  direction  of  the  Commander  in  Chief  of  the 
forces  of  Scotland.      In  Plate  CCCXLVII,  we  have 
given  a  section  of  the  Bell  Rock  lighthouse,  on  the 
same  scale  with  those  of  the  Tour  de  Corduan  and  the 
.Eddystone  lighthouse,  &c     In  Plate  CCCXLVIU,  an 
, elevation  of  the  leading  lights  of  Tay  is  given;  and 
in  Plate  CCCXLIX.  we  have  delineated  a  plan  and 
elevation  of  the  lighthouse  at  Inchkeith,  intended  to 
.represent  a  complete  establishment  of  this  kind,  and 
these  we  shall  endeavour  to  describe  as  specimens  of 
,the  Scotch  lighthouses. 
Bdl  Rod[       In  a  former  volume  of  this  work>  under  the  article  Bell 
lighihouse.  JRocs»  (voL  iiL  p.441.)  we  have  given  a  description  of  this 
most  dangerous  reef,  a  sunken  rock,  which  is  described 
as  lying  at  the  distance  of  1 1  miles  fromthe  promontory 
called  the  Red  Head  in  Forfarshire,  or  nearest  land. 
The  rock  itself  measures  about  427  feet  in  length  and 
230  feet  in  breadth,  and  is  about  12  feet  under  joater  at 
the  ordinary  height  or  perpendicular  rise  (^spring  tides. 
This  rock  is  one  of  the  most  dangerous,  in  pomt  of  situa- 
tion,  that  is  to  be  met  with  on  the  coast  of  Great  Britain ; 
for  while  it  lies  in  one  of  the  most  frequented  estuaries 
or  friths  in  the  kingdom,  it  is  much  lower  in  the  water 
than  any  rock  on  which  similar  buildings  have  been 
.erected;  and  the  mariner  could  formerly  have  little  or 
no  warning  of  his  danger  when  in  its  vicinity.    The 
Bell  rock  was  therefore  long  considered  as  the  diief  ob- 
struction to  the  navigation  of  that  important  estuary,  the 
Frith  of  Forth,  and,  for  agot,  the  want  of  aome  distin- 

fuishing  mark  to  point  4>ut  its  place  was  lunented. 
'his  rock,  or  most  dangerous  reef,  is  noticed  in  the  voy- 
age of  King  James  V.  of  Scotland,  and  tradition  says 
that  the  Abbots  of  the  ancient  monastery  of  Aberbro- 
thock  succeeded  in  fixing  a  bell  upon  it  in  such  a  manner 
that  it  was  rung  by  the  impulse  of  the  sea  so  as  to  warn 
mariners  of  their  impending  danger.  It  is  also  said, 
though  with  little  probability  of  truth,  that  the  crew  of 
a  ship  carried  away  the  bell,  and  that  they  were  all  lost 
upon  the  Bell  rock  on  a  future  voyage.  Be  this  as  it  may, 
the  rock,  as  far  as  authentic  record  or  the  memory  of  man 
carry  ns,  has  beenjvithout  any  permanent  mark  to  dis- 
tinguish or  point  out  its  place  tiU  the  period  of  the  erec- 
tion of  the  lighthouse  of  which  we  are  now  treating.  This 
measure  was  more  eagerly  looked  for  after  the  appoint- 
ment of  a  Board  for  the  erection  of.  lighthouses  in  Scot* 
]$nd ;  but  sudk  were  the  difficulties  of  the  undertaking, 
«d  the  «n.vaid4,le«pen«,  «t«d««  it,  tlut  U  w«  . 


considerable  time  before  the  funds  of  this  Board  vfere  in  Iiightfioma 
any  condition  to  enable  it  to  undertake  a  measure  of  so  ^■•'jr  •^ 
much  difficulty  and  expence ;  and  it  was  accordingly  al- 
lowed to  lie  over  from  time  to  time.  In  the  winter  of 
1799>  however,  the  eastern  coast  of  Great  Britain  hap« 
pened  to  be  visited  with  a  dreadful  storm,  when  no  lesa 
than  about  70  vessels  were  wrecked  upon  the  coast  of 
Scotland.  This  calamity  created  such  a  sensation  in  the 
minds  of  all  ranks  of  die  community,  that  the  attention 
of  the  Lighthouse  Board  was  more  immediately  directed 
to  this^bject ;  and  a  bill  was  accordingly  brought  into 
Parliament  in  the  year  1802,  by  the  Right  Honour- 
able  Lord  President  Hope,  when  he  was  in  Parlia« 
ment,  and  a  member  of  the  Lighthouse  Board,  as  Lord 
Advocate  of  Scotland.  This  bill  had  for  its  object  to 
enable  the  commissioners  of  the  northern  lighthouses  to 
levy  certain  additional  duties,  and  empower  them  to  bor- 
row a  sum  of  money  for  this  work ;  but  the  bill  did  not 
pass  into  a  law  till  the  year  1806,  when  the  Honoura- 
ble Henry  Erskine,  then  Lord  Advocate  of  Scotland, 
•brougbc  a  new  bill  iiitu  ParliAment,  and  the  commis- 
sioners immediately  undertook  this  highly  important 
work. 

Various  plans  were  then  under  the  consideration 
of  the  lighthouse  Board;  for,  while  some  were  of 
opinion  that  it  was  a  work  wholly  impracticable,  others, 
as  the  late  Captain  Brodie,  in  a  very  ingenious  man- 
ner, proposed  a  structure  to  be  erected  upon  pillars 
of  cast  iron.  Mr.  Murdoch  Downie,  a  late  eminent 
marine  surveyor,  likewise,  brought  forward  a  plan  for 
a  building  to  stand  on  nillars  of  stone.  When  the 
commissioners  of  the  lightnouses,  however,  resolved  in 
the  year  1800  to  undertake  this  work,  Uiey  directed 
Mr.  Stevenson,  their  engineer,  to  survey  the  Bell  Rock» 
and  to  report  upon  the  practicability  of  erecting  a  build- 
ing upon  it  Mr.  Stevenson  having  accordingly  reported 
this  as  a  practicable  work  of  stone,  similar  to  that  of 
the  Eddystone  lighthouse  by  the  late  Mr.  Smeaton,  the 
commissioners  submitted  the  whole  plans  before  them 
to  the  consideration  of  Mr.  Rennie,  an  engineer  of  ac* 
knowledged  eminence,  who  entirely  concurred  in  opU 
nion  with  Mr.  Stevenson,  that  a  lighthouse  of  stone^ 
upon  the  principles  of  the  buildin^r  on  the  Eddystone, 
was  the  most  suitable  for  the  situation  of  the  Bell  Rock  ; 
and  a  work  upon  the  same  plan  was  proceeded  with 
accordingly. 

The  act  of  parliament  for  the  erection  of  the  Bell  Passog  of 
Rodt  lighthouse  passed  in  1 806,  having  provided  for  the  wt  ia 
a  loan  to  the  lighthouse  Board  of  £25,000,  and  as  the  ^^^ 
Board  were  in  possession  of  surplus  duties  to  the  amount 
of  £20,000,  they  were  thus  in  possession  of  £45,000  Foads. 
of  cash  in  hand,  for  the  purposes  of  the  work,  besides 
the  surplus  duties  which  might  be  expected  to  arise 
during  the  progress  of  the  work:   With  these  funds 
measures  were  accordingly  taken  for  proceeding  with 
it,  as  soon  as  the  act  passed. 

The  season  having  been  too  far/dvanced  last  year,  Pirfticiio* 
after  the  passing  of  the  act,  for  commendng  any  opera-  •pcntiow. 
tion  at  the  Bell   Rock,  all  that  could  then  be  done  ^^'' 
was  to  make  the  necessary  preparations  for  proceed- 
ing with  the  work  in  the  summer  of  1807;  and  the 
commissioners  having  been  authorised  to  collect  du- 
ties upon  the  exhibition  of  a  floating  light,  the  first  Teinpo»«T 
measure  adopted  was  to  provide  such  a  vessel  as  miffht  *«J^ 
answer  the  double  purpose  of  a  floating  light  ana  a  "^ 
tender  for  the  artificers  employed  in  the  erection  of 
the  lighthouse.      A  Dutch  fishing  vessel  was  mo- 
vided  and  moored  off*  the  Bell  Rock«  in  the  month  of 
July»  at  the  distance  of  about  two  miles  from  the  rock. 
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^tfaooiei  in  a  nortii-WMterly  direction,  in  a  depth  of  about  20 
fathoms  water,  which  is  double  the  depth  that  any  of 
the  floating  lights  upon  the  coast  are  moored.  Her 
crew  consisted  of  a  master,  and  eight  seamen  and  a 
boy.  She  was  only  about  80  tons  register,  but  it  was 
necessary  that  she  should  be  well  jprovided  with  able 
seamen,  in  case  of  accidentally  drifting  from  her  sta^ 
tion;  and  as  her  moorings,  which  consisted  of  a  large 
mughrofm  anchor  of  cast  iron,  so  called  from  its  resem- 
blance to  the  v^etable  of  that  name ;  she  had  likewise 
a  chain  of  50  fathoms  in  length,  which  was  made  of 
atroog  iron  bars,  of  1^  inch  in  thickness,  to  which  an 
hempen  cable  was  attached,  which  was  veered  out  more 
or  less  according  to  the  state  of  the  weather.  It  was 
therefore  necessary  that  a  strong  crew  should  be  on 
board,  to  enable  them  to  sight  or  lift  their  mooringe 
after  every  gale  of  wind,  to  see  that  all  was  right 

This  vessel  was  rigged  with  three  masts,  on  each  of 
which  a  lantern  was  made  to  collapse  and  to  traverse 
upon  it;  so  that  the  light  could  be  seen  in  all  direc- 
tions, thereby  jMreventing  the  necessity  of  having 
.heavy  jards  for  the  suspension  of  ponderous  lanterns. 
This  new  plan  was,  in  other  respects,  found  to  be  of  very 
great  advantage  in  the  course  of  the  four  years  during 
.which  the  floating  light  was  exhibited  as  a  temporary 
light  off  the  Bell  Roc£. 

A  work-yard  for  preparing  stones  and  other  build- 
ing materials  having  been  provided  at  Arbroath,  the 
jnost  contiguous  harbour  on  the  adjacent  coast,  a  quan- 
tity of  granite  was  procured  from  the  quarries  of  Mr. 
^Skene  ^  Rubislaw,  at  Aberdeen,  for  the  outside 
casing,  and  also  of  sandstone  from  the  quarry  of  Mr. 
Mylne  of  Mylnefield,  situated  near  Dundee.  In  the 
work-yard  at  Arbroath,*8hades  were  accordingly  fitted 
up,  and  barracks  erected  for  the  workmen,  uiat  they 
might  at  all  times  be  at  hand,  by  night  or  day,  for  go- 
ing off  to  the  Bell  Rock.  Implements  and  machinery 
for  lifting  heavy  blocks  of  stone  were  also  provided, 
and  artificers  were  employed  under  prqper  foremen, 
for  proceeding  with  the  work. 

Operations  having  been  thus  brought  into  a  train  of 
forwardness  ashore,  Mr.  Stevenson,  under  whose  direc- 
tion the  work  was  executed,  embarked  with  a  number 
of  artificers  upon  the  l7th  day  of  August  1807,  and 
began  the  work  upon  the  Bell  Rock.  The  first  em- 
ployment at  the  rock,  was  to  bore  a  sufiicient  number 
of  batt  holes  for  fixing  the  lower  ends  of  six  large  beams, 
and  six  of  a  smaller  sise,  for  the  support  of  a  wooden 
beacon,  or  temporary  residence  on  the  rock  for  the  work- 
men during  the  summer  months.  Such  a  work  was  found 
to  be  indispensably  necessary,  not  only  to  give  confi- 
dence to  the  workmen  while  upon  the  rock,  in  case  of 
accident  to  any  of  the  attending  boats,  but  was  otherwise 
of  immense  advantage,  both  to  the  safety  of  the  artifi- 
cers, and  to  give  much  facility  to  the  work.  It  con- 
sisted of  beams  of  Memel  timber  of  about  50  feet  in 
length,  ranged  in  a  circular  manner,  forming  a  diame- 
ter of  S6  feet  at  the  rock,  and  meeting  together  at  the 
top,  where  a  wooden  house,  consisting  of  three  floors, 
was  erected.  One  of  these  floors  was  occupied  as  a 
cook  housa  and  provision  store ;  the  second,  which  was 
much  encumbered  with  the  meeting  of  the  principal 
beams,  formed  only  two  cabins  or  apartments,  one  for 
the  engineer,  and  tne  other  for  the  foremen  of  the  work. 
The  upper  or  third  compartment  of  the  beacon-house 
was  wholly^  occupied  as  a  barrack  room,  in  which  three 
rows  or  tiers  of  beds  were  fixed,  which  made  it  capable 
of  containing  about  30  artificers.  Below  the  apartments 
juat  described,  there  was  a  floor  of  a  more  temporary 
nature,  which  was  filed  at  the  height  of  25  feet  from 
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the  rock.  On  this  gallery  or  floor  the  mortar  was  pre-  Lighthoat» 
pared ;  but  it  was  otherwise  particularly  useful  as  a  ^"^V*^ 
forge  or  workshop  for  the  smiths,  where  the  picks  and 
irons  were  sharpened,  for  preparing  the  foundation, 
with  much  facility  and  advantage  to  tne  work.  On  se« 
▼eral  occasions  the  violence  of  the  sea  lift;ed  this  floor, 
when  not  only  the  lime  casks  and  lighter  apparatus,  and 
the  floor  itsdLf  was  set  adrift,  but  even  the  smiths'  anvila 
and  implements  were  to  search  for  upon  the  rock  at 
low  water,  upon  the  return  of  good  weather.  Yet  du« 
ring  the  five  years  that  this  beacon  was  found  useful 
and  necessary  to  the  operations,  none  of  the  batts  ap- 
peared to  be  in  the  least  degree  shaken,  although  this 
beacon  was  immersed  every  tide  from  8  to  12  feet  in 
water. 

The  labours  and  hazard  of  this  season's  operationa 
were  very  considerable,  having  every  tide  to  go  to  and 
from  the  rock  to  the  floating  Tight  in  row  boats,  con« 
taining  16  people  each ;  and  on  many  occasions  when 
the  wmd-  snifted  suddenly,  it  was  with  great  difliculty 
that  the  boats  could  be  rowed  to  the  floating  light  or 
tender,  situated  about  two  miles  distant  from  the  rock. 
This  kind  of  service  was  only  to  be  overcome  by  much 

gerseverance,  and  by  a  kind  of  management  which  was 
appily  effective,  and  which  Mr.  Stevenson  encouraged 
by  his  own  example,  as  he  remained  constantly  with 
the  artificers  at  the  rock  during  the  first  season's  ope- 
rations. 

During  the  winter  months,  and  while  the  operations  Seesad 
could  not  be  proceeded  with  at  the  Bell  Rock,  the  *f>^*'  " 
.whole  of  the  artificers  were  employed  in  the  work-yard,  *""'•' 
where  the  stones  were  all  prepared,  and  laid  course 
by  course  upon  a  stone  platform  or  basement,  equal  to 
the  foundation  course  of  the  lighthouse.  Here  the  stones 
were  fitted  into  their  places,  and  carefully  numbered 
and  marked  as  they  were  to  lie  in  the  building ;  an 
operation  which  was  indispensably  necessary,  the  seve« 
ral  courses  being  dove- tailed  and  connected  together,  so 
as  to  to  form  one  mass  from  the  centre  to  the  circum- 
ference of  the  building.  The  stones  were  also  bored  or 
fixed  with  trenails  of  oakwood  and  joggles  of  stone,  after 
the  mtfiner  of  the  Eddystone  lighthouse,  and  in  thia 
prepared  state  they  were  laid  aside,  and  in  readinesa 
for  being  shipped  in  lighters  for  the  Bell  Rock.  The 
operations  of  the  second  season  commenced  at  the  rock 
as  early  as  the  weather  would  permit.  The  work  con- 
sisted  chiefly  in  laying  tracks  of  cast  iron  railways  from 
the  several  leading  places  to  the  site  of  the  lighthouse, 
for  the  conveyance  of  the  materials  to  the  building. 
These  preparations,  together  with  the  fixing  of  cranes 
and  other  apparatus  having  been  got  in  readiness,  and 
the  foundation  pit  or  site  of  the  lighthouse  having  been 
excavated  in  some  places  to  the  depth  of  5  feet  below 
the  rock,  the  first  stone  was  laid  upon  Sunday  the  10th 
of  July.  In  the  course  of  this  current  season  four'coursea 
were  laid,  viz.  the  first  consisting  of  detached  stones,  for 
bringing  the  foundation  to  a  uniform  level,  besides  three 
entire  courses,  which  brought  the  building  to  the  height 
of  5  feet  6  inches  above  the  lowest  part  of  the  founda« 
tion  pit 

The  works  of  this  season  went  forward  with  much 
facility ;  and  the  beacon,  a  temporary  wooden  house, 
having  withstood  the  storms  of  the  former  winter,  gave 
such  confidence  to  the  landing  operations  at  the  rock, 
that  there  was  no  hesitation  on  the  part  of  the  artificers 
as  to  the  practicability  of  landing  at  any  time,  if  the 
boats  could  be  got  out  of  the  tender  in  safety ;  but  the 
vessels  often  rolled  so  heavily,  that,  in  hoisting  out  the 
boats,  there  was  great  risk  of  staving  or  £unaging 
(hem.    Another  advantage  which  att^idcd  the  work 
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In  t]i6  eooDomyy  or  ketping  of  tbe  Bell-rock  light* 
hoase.  four  light-keepers  are  appointed,  three  of  whom 
are  always  at  the  lighthouse,  and  one,  in  his  tum^  is 
ashore  on  liberty.  When  the  weather  will  permit  of 
regular  turns  of  removal,  the  light-keepers  are  six 
weeks  at  Uie  rock,  and  a  fortnight  ariiore  with  their  fa- 
milies. The  pay  of  Uie  principal  light-keeper  is  60 
guineas  per  annum ;  the  principal  assistant  has  55 
guineas,  and  the  other  two  assistants  have  each  50 
guineas.  When  on  duty  at  the  rock,  the  liffht-keepers 
have  each  a  stated  allowance  of  bread,  beef,  butter,  oat- 
meal, pot-barley,  vegetablest  and  small  beer,  together 
with  4d.  a-day  each  for  tea  and  other  necessaries.  Be« 
aides  their  stated  salary,  they  have  each  a  suit  of  uni- 
form clothes  everv  third  year. 

The  most  contiguous  town  on  the  opposite  ooast»  as 
before  mentioned,  is  Aberbrothock,  or  Arbroath,  in 
For&rshire,  about  eleven  miles  distant,  where  build- 
ings are  erected  for  the  accommodation  of  the  families 
of  the  light-keepers,  consisting  of  two  or  three  *put« 
ments  for  eadL  Here  also  the  master  and  crew  of  the 
attendin|p  vessel  reside,  and  the  several  families  have 
each  a  piece  of  enclosed  ground,  and  a  seat  in  the  pa- 
rish church.  Connected  with  the  lighthouse-buildings 
at  Arbroath,  there  is  a  signal  tower  50  feet  in  height, 
the  top  of  which  is  formed  into  an  observatory-room, 
with  an  excellent  achromatic  telescope  placed  upon  a 
stand ;  and  from  this  tower  corresponding  signals  are 
arranged  and  kept  up  with  the  lighthouse. 

The  Bell-rock  tender  is  a  very  handsome  cutter,  of 
50  tons  register,  canying  a  model  of  the  Bell-rock 
b'ghthouse  upon  her  prow;  and  she  is  apinronriately 
named  the  Pharos.  Her  station  is  at  Arbroatn ;  and 
although  she  makes  occasional  trips  to  other  light- 
houses <m  the  coast,  she  visits  the  Bell-rock  generally 
at  new  and  full  moon,  or  at  spring  tides,  with  necessa- 
ries, and  for  the  alternate  change  of  the  light- keepers. 
The  Pharos  is  navigated  by  four  seamen,  including  the 
mast^ ;  and  she  carries  a  boat  of  sixteen  feet  in  len^ 
at  the  keel,  being  of  sufficient  dimensions  for  landing 
the  stores  at  the  rock  in  moderate  weather.  The  mas- 
ter of  this  vessel  acts  as  superintendant  at  the  Bell- 
lock,  and  has  the  charge  of  the  buildings  and  stores 
kept  at  Arbroath. 

The  Bell-rock  lighthouse,  with  the  buildings  at  Ar- 
broath, attending  vessel,  and  first  year's  stores,  are  un- 
derstood to  have  cost  about  £  60,000.  Whether,  there- 
fore, we  consider  the  importance  and  utility  of  this 
lighthousei  situated  upon  one  of  the  most  frequented 
coasts,  and  leading  both  to  the  friths  of  Forth  and 
Tay,  the  former  being  one  of  the  chief  anchorages  in 
the  kingdom,  or  contemplate  the  difficult  and  arduous 
nature  d  this  undertaking,  we  shall,  in  both  cases, 
find  it  to  be  one  of  the  most  important  undertakings 
of  the  reign  in  which  it  was  erected :  For,  while  we 
were  yet  employed  in  a  long  and  expensive  war,  it  is 
not  a  little  ^^atifying  to  contemplate  the  resources  of 
Great  Britam,  when  such  a  sum  could  be  expended  in 
the  department  of  hghthooses,  for  the  erection  of  a 
single  improvement  in  the  navigation  of  this  part  of 
the  coast 

With  regard  to  the  northern  lighthouses,  of  which 
the  Bell-rock  forms  one,  it  may  be  stated,  with  the  ex- 
ception of  that  lighthouse,  that  the  others  are  erected 
either  upon  pomit  or  prcmontories  connected  with  the 
mainland,  or  upon  the  islands  lying  off  the  coast  of 
Scotland,  including  the  Jsle  of  Man. 

Some  of  these,  as  the  Mull  of  Kintyre  lighthouse,  on 
the  coast  of  ArgyleshirCj  is  almost  quite  inaccessible  by 


sea,  from  the  precipitous  and  difficult  hatur^  of  the  sur-  liigbOeuM 
rounding  shores ;  while  it  is  hardly  less  accessible  by  land,  ^  j  ^' 
from  the  mountainous  state  of  that  district  of  country. 
The  nearest  town  to  Uiis  station  is  Campbellton,  which 
is  about  seventeen  miles  distant ;  and,  with  the  except 
tion  of  a  single  shepherd's  house,  there  is  no  dwelling 
within  five  miles  of  it  This  lighthouse  is  situated  upon 
the  face  of  a  mountain,  about  240  feet  above  the  level 
of  the  sea,  but  the  land  is  still  much  more  elevated 
above  the  lighthouse ;  so  that  it  forms  a  continued  de- 
scent of  about  dye  miles  from  the  top  of  this  mountain 
to  the  village  of  Southend.  '  So  difficult,  indeed,  is  the 
access  to  this  lighthouse,  that  the  house  where  the  stores 
are  landed  from  the  vessel,  is  situated  about  six  miles 
from  the  lighthouse,  from  which  the  oil  and  other  no* 
cessaries  have  to  be  carried  on  horseback  over  the 
mountain.  In  building  operations  and  repairs,  the  ex« 
pence  is  therefore  very  considerable,  as,  from  the  diffi^ 
Gulhr  of  the  road,  little  more  than  1  cwt  becomes  a 
load  for  a  horse ;  and  a  single  journey  from  the  store* 
house  to  the  lighthouse  is  a  day's  work. 

Of  the  nordiern  lighthouses  situated  upon  islands,  Pcntlaal 
that  upon  the  Pentlimd  Skerries  in  Orkney,  may  be  j!^5^ 
considered  the  most  inaccessible  on  the  coast  These  '^ 
skerries  consist  of  two  islands,  with  an  extensive  reef  of 
sunken  rocks.  One  of  them  is  by  computation  about 
15  acres,  and  though  it  is  about  25  feet  in  height,  the 
sea  has  been  known  to  make  a  passaipe  over  it,  and 
strip  it  entirely  of  its  soiL  This  smau  island  is  coiv 
sequently  uninhabited ;  but  it  is  much  frequented  by 
numerous  seals^  cormorants,  and  other  wild  fowl.  The 
other  island,  called  the  great  skerry,  on  which  the 
lighthouses  are  erected,  is  a  flat  island,  sloping  gently 
towards  the  south-west  It  measures  about  75  BcreB, 
has  a  uniformly  fiat  surface,  and  is  of  a  circular  form. 
The  rocks  of  this  island  consist  of  sandstone  R^, 
which  is  the  common  rock  throughout  the  Orkney 
islands.  The  stratification  of  the  Pentland  Skerries 
is  simple,  and  is  arranged  in  the  most  perfect  order, 
oblBcrving  throughout  ue  same  dip  and  inclination 
as  at  the  surface.  Towards  the  north-west,  where 
highest,  the  surface  of  the  island  is  45  feet  above  the  me- 
dium level  of  the  sea.  Here  it  is  quite  astonishing  to 
observe  the  impression  which  the  sea  has  made,  and  is 
still  making  upon  this  island,  which  is  hollowed  out  in 
some  places  into  caverns,  and  in  other  places  into  large 
square  compartments  of  two  or  three  hundred  feet,  as 
flat  in  the  bottom  as  if  laid  by  the  hands  of  man,  and  aa 
perpendicular  on  the  sides  as  works  in  house  building. 
In  the  course  of  these  ravages  of  the  sea,  the  author  of 
this  article  has  measured  several  blocks  of  stone  weigh- 
ing from  two  to  five  tons,  which  have  been  driven  or  fore-  . 
ed  up  an  inclined  plane  formed  by  debris,  to  the  Um  of 
the  island  This  island  is  placed  in  the  very  middle  ot  the 
Pentland  Frith,  about  three  or  four  miles  from  the  op- 
posite shores  of  Caithness,  on  the  mainland  of  Scotland, 
and  the  island  of  South  Bonaldshay  the  southermost  of 
the  Orkneys :  the  Pentland  Frith  is  well  known  for  its 
tempestuous  seas,  and  cross  running  tides ;  and  it  is  only 
in  certain  directions  dT  the  wind,  and  a  very  calm  state 
of  tlie  sea,  that  its  lighthouse  can  be  approached  with 
any  dejrree  of  safety. 

Having  made  these  general  remarks  upon  two  of  the  Incbkeith 
most  difficultof  Uie  stations  of  the  northern  lighthouses,  lighthooscr 
the  one  upon  the  mainland  of  Kintyre,  and  the  other 
upon  the  island  of  Pentland  Skerries  in  Orkney ;  we 
shall  take  leave  of  the  northern  liffhthouses,  by  re- 
ferring to  Plata  CCCXLIX.  on  which  an  elevation 
and  phn  of  the  lighthouse  and  offices  on  the  island  of 
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CCCXLIX. 


Lighthonae.  fncbkeith,  in  the  Frith  of  Forth,  are  delineated.  The 
following  are  the  references  to  the  section  of  the 
light-roonii  in  Plate  CCCXLIX.  A,  Revolving  reflec- 
tor-frame. B,  Time-piece  for  regulating  the  motion 
of  the  machinery.  C,  The  machinery.  D,  Barometer. 
This  mstrumenty  together  with  a  thermometer  and 
rain-gagej  is  attached  to  each  of  the  northern  light- 
house  stations.  £,  Weight  of  the  machinery.  This 
lighthonse  was  erected  when  the  late  Mr.  Smith  was 
engineer  to  the  lighthouse  board ;  which  will  be  suffi* 
cient  to  shew  the  kind  and  measure  of  accommoda- 
tion connected  with  the  establishment  of  the  northern 
lighthouses.  At  some  of  the  first  erected  of  these, 
however,    the  accommodation   is  perhaps  less  com- 

glete^  having  been  originally  erected  for  one  family ; 
ut  since  the  appointment  of  an  additional  attendant 
or  assistant  for  each  lighthouse,  it  has  been  found 
necessary  to  enlarge  the  dwelling  houses.  I'he  sa- 
lary of  a  principal  light-keeper  in  the  service  of  the 
commissioners  of  the  northern  lighthouses,  may  be 
stated  at  from  i?  45  to  60^  Guineas  per  annum,  accord* 
ing  to  the  nature  of  tlie  situation  and  importance  of  the 
respective  charge ;  and  that  of  an  assistant  ligh^keeper 
at  from  £  35  to  £  50,  with  a  suite  of  uniform  clotnes 
once  in  three  years ;  besides  a  house  and  a  sufficient 
allowance  of  fuel,  there  is  attached  to  each  lighthouse 
not  less  than  10  acres  of  ground*  so  as  to  afford  a  cow's 
grass  and  garden  for  each  light-keeper.  This  system, 
lire  humbly  conceive  to  be  attended  with  great  advan- 
tage to  the  light-keepers,  not  only  from  the  comfort  it 
arords  to  their  families  on  these  forlorn  and  sequestered 
situations,  but  also  from  the  healthful  employment  it 
provides  for  them  during  the  summer  months,  when 
Uieir  duty  is  comparatively  easy.  The  time  of  these 
men  is  thus  fully  and  usefully  occupied,  on  the  spot, 
both  in  summer  and  in  winter;  while  their  leisure 
hours  would  otherwise  be  lost  in  idleness  and  ennui. 

Ireland. 

Irdaad.  The  lighthouses  on  the  coast  of  Ireland  were  origi- 

nally placed,  by  act  of  Parliament,  under  the  manage- 
ment of  the  Board  of  Customs  at  Dublin ;  but,  in  the 
year  1810,  by  a  new  act,  they  were  put  under  the  direc- 
tion of  a  special  board,  consisting  of  the  principal  mer- 
chants of  Dublin,  under  the  title  of  The  Corporation  for 
Preserving  and  Improving  the  Port  and  Harbour  of  Dud' 
tin.  The  exertions  of  this  Board  in  the  lighthouse  depart* 
ment,  both  in  the  improvement  of  the  old,  and  in  the 
erection  of  new  lighthouses,  have  been  most  active, 
and  are  highly  deserving  of  the  consideration  of  those 
concerned  in  nautical  and  commercial  aflUrs.  On  the 
shores  of  this  rapidly  improving  country,  we  can  now 
reckon  no  fewer  than  26  lighthouses,  including  hai^. 
bour  lights,  as  appears  from  the  following  list  of  light- 
bouse  stations.  About  15  of  these  have  actuallj^  been 
established  by  this  corporation,  while  the  remaining  11 
have  either  been  rebuilt,  or  refitted  with  new  reflect- 
ing apparatus ;  and  all  this  has  been  accomplished  in 
the  wort  space  of  about  eight  years  I 

Beginning  at  the  port  of  Dublin  with  the  enumera* 
tion  of  these  lighthouse  stations,  and  proceeding  soutb- 
wiurd,  the  first  we  meet  with  is  upon  the  pier  head  of 
Dublin,  commonly  called  the  Pigeon^k(fV*e,  of  which 
we  have  given  an  elevation  in  Plate  CCCXLVIII.  The 

next  is 

Dnnleary  Pier>head— One  sUtionavy  light 
Poolbeg^^One  stationary  light. 
Wicklow—Tyifo  stationary  lights. 
Tusker— Om  revolving  lights  with  red  cdoiired 
shades* 


Hook  Tower— Two  stationary  lights, 

Cork  Harbour,  or  Rocket  Potw/— One  stationary 
light,  with  red-coloured  shades  to  seaveard, 

Duncannon  Fort — One  stationary  light. 

Old  Head  of  Kinsaie^^One  stationary  light. 

Charles  Fort,  at  Kinsale  harbour-— One  stationary  light. 

Cape  Clear — One  revolving  light,  without  colour. 

Ijoop  Head — One  stationary  light. 

Arran  Island,  Galway  Bay — One  revolving  light, 
without  coloured  shades. 

Mutton  Island,  Cralway  Bay — One  stationary  ligfit. 

Clare  Island,  off  the  coast  of  Mayo— One  stationarr 
light.  ' 

Annanmore,  off  the  coast  of  Donegall— One  station- 
ary light. 

Fannel  Point,  Lough  Swilly — One  stationary  light, 
with  red-coloured  shades  to  seaward. 

Innisirahull'^One  revolving  light,  without  colour- 
ed shades. 

Copeland'^One  stationary  light. 

Ktlwarlin,  or  South  Rock^^One  revolving  light, 
without  coloured  shades. 

ArdglasS'^One  stationary  light,  with  red- coloured 
shades  to  seaward. 

Cranfield'^One  stationary  light,  with  an  additional 
light  as  a  direction  for  certain  depths  of  water  in 
the  harbour. 

Balbrig^an^^One  stationary  light. 

Houth  Pier-head— One  stationary  light. 

Houlh  Bai/ey— >One  stationary  tight. 

Kishbank  floating  light,  moored  off  Dublin  Bay— A 
vessel  carrying  three  lanterns. 

Besides  the  lighthouses  here  mentioned,  others  are 
about  to  be  erected  on  this  coast.  Several  of  those 
above  enumerated  are  harbour  lights,  which,  in  Ire- 
land, are  placed  under  the  direction  of  the  Lighthouse 
Board,  which  is  not  the  case  either  with  the  English 
or  Scottish  harbour-lights.  That  it  should  not  be  so 
is  perhaps  to  be  regretted,  as  the  power  of  erecting 
lighthouses  without  adhering  to  a  proper  and  uniform 
system,  will,  in  all  probability,  eventually  lead  to  much 
confusion.  It  would  therefore  be  a  matter  of  great 
public  benefit,  if  the  power  of  the  latter  Boards  were 
extended  to  all  lights  and  sea-marks,  of  whatever  nature, 
upon  their  respective  coasts.  This  observation  will  ap« 
pear  the  more  forcible,  when  we  call  to  our  recoU 
lection  the  less  of  two  of  his  Majesty's  frigates,  the 
Pallas  and  Nymph,  in  the  Frith  of  Forth,  in  the  year 
1810,  (a  loss  to  the  country  of  perhaps  not  less  than 
£  200,000,  besides  several  valuable  lives,)  by  their  mis- 
taking the  fire  of  a  lime-kiln  on  the  shores  of  East  Lo- 
thian for  the  light  on  the  island  of  May,  then  an  open 
coal  fire. 

From  the  similarity  of  the  Irish  plan  of  lighthouses 
with  that  of  the  British,  it  becomes  unnecessary  here 
again  to  enter  upon  any  general  description  of  the  con- 
struction of  the  houses,  or  of  the  reflecting  apparatus. 
We  shall  therefore,  as  we  have  before  done  under  the 
heads  of  England  and  Scotland,  proceed  to  describe,  as 
far  as  our  information  goes,  one  or  two  of  the  principal 
lighthouses  on  the  coast  of  Ireland.  The  first  erected 
lighthouses  on  this  coast,  were  perhaps  those  of  Dublin 
harbour,  Hook  Tower,  at  Waterford  harbour,  and  Cope- 
land  Island,  for  the  direction  of  the  shipping  of  Belfast 
These  early  lights  were  originally  maintained  from  the 
combustion  of  pit-coal,  in  open  chauffers  tike  those  of 
the  same  day  m  England  and  Scotland.  But  exf 
cepting  the  tight  of  St.  Bee's  Head,  in  Cumbcrlandj 
and  Fuitholm  in  the  Bristol  channel^  and  one  of  th^ 
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Lighthouse.  Harwich  lights^  it  is  believed  that  the  whole  lights  on 
>— ^V"—^  the  coasts  of  the  united  kingdom,  arc  now  from  oil^ 

fitted  up  with  reflecting  apparatus. 
KHwarlin  The  most  remarkable  lighthouse  on  the, Irish  coast, 
ligbibousei  In  pinnt  of  situation,  is  the  Kilwarlin,  or  South  Rock 
lighthouse,  lying  off  the  coast  of  Downshire,  and  near 
the  entrance  to  Loch  Strangford ;  a  station  of  ^reat 
importance  to  the  navigation  of  the  Irish  Channel,  from 
some  very  dangerous  rodcs  which  lie  much  in  the  way 
of  ships  sailing  to  and  from  the  great  ports  of  Liverpool 
and  Dublin,  &c.  This  b'ghthouse  was  originally  built 
by  the  Commissioners  of  his  Majesty's  Customs  in  Ire« 
land,  when  the  lighthouses  of  that  coast  were  under 
their  direction.  It  stands  upon  an  extensive  reef,  lying 
about  three  miles  from  the  shore.  Part  of  the  rock  is 
at  all  times  above  the  perpendicular  rise  of  the  tide, 
but  the  foundation  of  the  lighthouse  is  only  about  four 
or  five  feet  above  low  water  of  spring*tide^.  The  south 
rock  consists  (if  slate-day  schistus,  intermixed  with 
strata  of  clay,  and  is  therefore  liable  to  be  much  broken 
up  by  the  violence  of  the  sea.  The  foundation  of  thia 
building  has  accordingly  occasioned  some  trouble  since 
it  was  finished,  in  securing  it  with  an  exterior  border 
or  pavement  of  granite. 

The  South  Rock  lighthouse  was  the  work  of  the  late 
Mr.  Rogers,  Engineer  for  the  Board  of  Customs.  It 
was  founded  in  179^,  and  when  the  writer  of  dns  ar- 
ticle visited  the  work  in  the  spring  of  1796,  the  building 
was  about  l6  feet  in  height,  and  oonsideraUy  dbovethe 
rise  of  the  highest  tides.  It  is  built  of  blocks  of  gra- 
nite, braught  partly  from  the  ouarries  in  the  neigh- 
bourhood of  Wicklow,  and  partly  firom  the  mountuns 
of  Mome  in  the  vicinity  of  Newry.  The  end  joints 
of  the  outer  circle,  or  tier  of  stones,  are  joggled  into 
each  other  in  a  very  secure  manner.  The  w^id  part 
of  the  building  is  still  farther  united^  by  means  of 
eight  bars  of  iron,  about  three  inches  square,  which 
are  carried  up  in  the  interior  of  the  work ;  on  the  top 
of  every  third  or  fourth  course  a  strong  drcular  plate 
of  iron  is  laid  horizontally,  and  through  these  plates 
the  upright  bars  are  made  to  pass,  and  are  strongly 
keyed  down  upon  the  several  courses,  by  means  of  whidi 
the  whole  is  nrmly  connected  together. 

The  elevation  or  form  of  this  lighthouse,  as  wiU  be 
seen  from  the  perpendicular  section  of  it,  delineated  in 
Platk  FbteCCCXLVlList^tofthefrostrumofacone.  The 
ccczLVU.  8<^d  part  is  22  feet  in  height ;  to  which  tiie  ascent  from 
the  rocks  is  by  means  of  a  wooden  ladder,  which  is 
'drawn  up  into  the  building  when  the  tide  fiows.  At 
the  sole  of  the  entrance  door,  a  flatty  or  large  ^stone, 
with  an  iron  railing,  projects  from  tlie  building,  for  the 
conveniency  of  stepping  from  the  ladder  into  the  door, 
which,  in  such  a  situation,  where  it  can  be  introduced 
with  safety  to  the  building,  is  of  great  use.  Within  tiie 
lighthouse,  the  ascent  from  the  entrance-door  to  the 
store  for  fUel,  oil,  and  other  necessaries,  is  by  a  stair 
with  stone  steps.  Over  the  store  is  a  kitchen,  and  above 
it  a  bed^room;  and  over  this  the  lighthouse  is  erected 
upon  a  parapet*wall  of  stone,  in  the  usual  manner :  the 
ascent  from  the  one  to  the  odier.of  these  apartments,  is 
by  means  of  wooden  ladders.  The  light  here  is  on  the 
revolving  principle,  and  has  lately  haA  an  entire  new 
train  of  machinery,  moved  by  a  weight,  fitted  up  by 
the  Coqioration  for  improving  the  port  of  Dublin*  This 
apparatus  has  been  made  a|^licable  both  to  the  turning 
ci'thejreflector-frame,  and  to  the  tolling  of  apair  of  large 
bells,  night  and  day,  during  the  continuance  of  thick 
and  foggy  weather.  The  l^t  here,  in  common  with 
the  other  lights  on  the  coast  of  irelaiid^  is  from  oil,  aid^ 
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ed  with  parabolic  reflectors  of  silvered  or  plated  oopner,  Lightftopsa 
constructed  upon  the  newest  and  most  "approved  plan.  '^^'V^^ 
The  alternate  change  from  light  to  darkness  is  effected 
in  a  very  simple  and  beautiM  manner  by  the  periodic 
revolution  of  the  reflector-frame.  This  lighthouse  mea- 
sures SI  feet  in  diameter  at  the  base ;  immediately  un« 
der  the  cornice,  it  measures  17  feet  in  diameter  over  the 
walls ;  and  its  height  above  the  medium  level  of  the 
sea  to  the  top  of  the  light-room  is  only  about  70  feet 

There  was<  originally  only  one  lignt-keeper  at  this 
station:  but  the  new  board  have  appointed  four  keepers, 
who  take  the  duty  two  and  two  by  turn.  ,At  Newcastle, 
on  the  opposite  shore,  distant  about  three  miles,  thejp' 
have  houses,  &c.  for  the  accommodation  of  their  fami- 
lies; and  here  also  the  attending-boat  is  stationed,  for  the 
supj^y  oi  stares,  and  for  changing  the  keepers.  Since 
this  light-house  has  come  under  the  management  of  the 
Corporation  for  improving  the  port  of  Dublin,  it  has  un« 
dergone  very  considerable  improvements ;  the  situation 
of  Uie  light-keepers  has  also  been  rendered  much  more 
comfortable,  and  their  condition  more  like  that  of  the 
public  service  to  which  theylielmig. 

The  next  lighthouse  in  point  of  importance,;  from  its  Tusker 
insular  situation,  and  lately  erected  on  the  coast  of  Ire-  Ughthous^ 
land  by  this  corporation,  is  upon  the  Tusker  rock,  lyinff 
about  six  miles  off  the  coast  f£  Wexford.  Aldiough 
this  rock  is  of  omsiderable  dimensions,  presenting  a 
surface  of  about  900  superficial  feet,  and  is  always  about 
12  feet-  above  the  hij^hest  tides,  yet,  frxxm  its  position  on 
the  coast,  it  must  hitherto  have  been  extrem^y  danger- 
ous to  the  shm)inff  of  St.  George's  Channel.  The  erec- 
tion of  the  Tusker  lighthouse  was  brought  more  particu- 
larly under  the  notice  of  the  public,  from  a  melancholy 
ac^dent  which  befel  the  artificers  during  the  time  that  it 
was  building,  when  the  sea,  after  a  continued  storm,  in 
the  month  ^  October,  1819,  rose  ta  such  an  unprece^i 
dented  height,  that  the  temporary  wooden  barrack  in 
which  the  workmen  were  lodged  on  the  rock  was  wash- 
ed away,  and  fourteen  of  the  workmen  unfortunate^- 
ly  drowned.  The  lighthouse  is  elevated  120  feet  above 
the  rock :  it  is  built  of  granite,  and  in  its  form  resem- 
bles the  Eddystone  lighthouse.  From  the  height  of  the 
rock  or  base  of  the  lighthouse  above  the  ris^  of  the  tidal 
water,  it  is  only  necessary  to  have  the  entrance-door  a 
few  feet  above  the  rock ;  and  it  is  even  found  practi- 
cable to  have  a  store-house  upon  it,  separate  frt>m  the 
lighthouse  tower.  The  ascent  to  the  different  apart- 
ments of  this,  lighthouse  is  by  a  stone  stair  which 
winds  round  the  inside  walls  of  the  building,  tnrough 
the  several  apartments,  by  which  the  accommodation  i<x 
the  light-keepers  is  considerably  curtailed. 

The  Tusker  lighthouse  has  a  reflector-frame  with 
three  illuminated  faces  or  sides,  and  is  distinguished 
from  the  other  iights  on  this  coast,  in  being  made  to- 
revcdve  by  a  train  of  madiinery,  shewing  a  bright  light- 
of  die  natural  colour  from  two  of  its  sides,  and  a  red- 
coloured  light  from  the  third  side.  By  a  separate  and 
distinct  machine,  two  large  alarm  bells  are  run^  in  fog- 
gy weather.  £very  thing  connected  with  this  estab- 
lishment seems  to  be  upon  the  best  ccmstruction,  and 
agreeably  to  the  latest  plans  of  improvement. 

There  being  as  yet  no  proper  harbour  upon  the  coast 
immediately  opposite  to  the  lighthouse,  the  attending 
vessel  has  hitherto  been  stationed  at  Wexford,  distant 
about  1 5  miles  from  the  lighthouse.  I'he  establishment 
however,  of  houses,  &c.  for  the  families  of  the  light- 
keepers,  is  within  view  of  the  lighthouse  on  tlie  near- 
est point  of  laniL  Connected  wiUi  these,  a  si^ial-tower 
is  erected,  where  a  telescope  is  kept.    Four  light-kee{^ 
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y^'^^'T'  <»  fote  attached  to  this  eatabliahment ;  and  the  bun- 
nesB  is  conducted  in  a  regular  and  systematic  manner. 

Of  the  other  lighthouses  on  the  coast  of  Ireknd^  it 
may  be  noticed,  as  of  those  on  the  shares  of  Great  Bri- 
tain,  that  they  vary  in  their  position  and  in  their  eleva- 
ti(Hi  above  the  sea,  according  as  the  respective  positions 
happen  to  be  situated  upon  bwer  or  h^her  parts  of  the 
coast  Sometimes  also  they  are  erected  upon  the  main- 
land, and  in  other  cases  upon  detached  islands.  But 
those  which  have  now  been  more  particularly  noticed, 
are  erected  upon  insulated  difficult  situations,  somewhat 
analogous  to  the  Eddystone  in  England,  and  the  Bell 
Rock  in  Scotland. 


Aefeaoe. 


Flostiiig 


Bevenuk  of  Lighthouses. 

The  revenue  for  the  erection  and  maintenance  of 
sea-lights,  in  most  of  the  countries  of  Europe,  is  taken 
from  the  common  purse  of  the  respective  states.  To  give 
proper  effect,  however,  to  the  marine,  in  this  important 
department,  it  will  in  general  be  found  better,  perhaps, 
to  place  the  lighthouses  under  the  management  ox  a 
special  Board— a  system  which  is  found  to  answer  ex- 
tremely  well  in  the  British  dominions.  Here  the  light- 
house duties  are  exigible  from  all  merchant  or  trading 
vessels,  his  Majesty's  ships  being  always  exempted, 
whfle  foreign  bottoms  pay  double  the  rates  of  British 
vessels.  These  duties  are  levied  and  collected  at  the 
different  customhouses  throughout  the  kingdom,  and  are 
afterwards  remitted  or  paid  over  to  the  treasurer  o£  the 
reroective  boards  in  England,  Scodand,  and  Ireland. 

The  lighthouse  duties  are  laid  upon  the  register  ton- 
nage of  each  vessel  passing  or  receiving  benefit  from  the 
lights,  as  explained  m  the  several  acts  ^  Parliament.  In 
England,  and  also,  it  is  believed,  in  Irelimd,  the  duty  is 
exigible  for  each  lighthouse  separately;  and  the  rate 
vanes  not  indeed  after  a  fixed  rate,  but  it  may  be  statod 
at  from  one  fiuthing  to  three  halfpence  for  each  light- 
house.  In  Scotland,  the  mode  of  levying  the  light- 
house duty  is  diflerent  Here,  when  vessels  are  clear- 
ed out,  for  the  n<Nrthem  lighthouses,  the  sum  of  two 
pence  per  register  ton  is  paid  for  the  whole,  including 
the  Isle  of  Man.  Regaroing  the  lights  of  this  island, 
however,  there  is  an  exception  for  vesseb  which  do 
not  pass  any  other  of  the  northern  lights ;  m  this  case, 
the  sum  or  rate  of  one  farthing  per  ton  only  is  exigible 
for  the  whole  three  lighthouses  on  that  island. 
^  The  frinds  of  the  several  lighthouse  boards  vary  con- 
aiderablj  in  their  amount,  according  to  the  state  and 
prospenty  of  the  trade  and  commerce  of  the  country. 
The  accounts  and  state  of  the  funds  of  the  Scotch,  or 
Northern  Lighthouse  Board,  are  annually  laid  before 
Parliament,  and  their  amount  may  be  stated  at  from 
£15,000  to  £20,000  per  annum.  It  is  also  provided 
for  in  the  Scoteh  act,  that  the  surplus  duties  shall  be  an- 
nually invested  in  the  public  funds;  and,  when  a  suffi- 
cient number  of  lighthouses  shall  have  been  erected  for 
the  protection  of  Uie  coast,  and  a  sum  of  money  shall 
have  been  funded,  the  interest  of  which  shall  be  snffi- 
dent  for  the  maintenance  of  these  lights,  the  duty  shall 
then  be  modified,  and  ultimately  cease. 

Floating  Lights. 

It  is  believed  that  the  floating  light  at  the  Nore  was 
the  first  vessel  moored  for  this  purpose  upon  the  coast 
of  Great  Britain,  and  that  this  oescription  of  light  ori- 
ginated in,  and  is  still  entirely  confined  to  the  British 
dominions.  The  general  description  already  given  of 
the  Bdl  Rock  floating-light  being  applicable  to  all 
Che  floating  lights  upon  the  coast,  we  shall  here  con- 


tent oarselves  with  the  notice  there  given  of  the  sub*  Ughthsmi 
ject.  Some  of  these  vessels  are  of  a  larger  tonnage,  ^— ^y  *^ 
while  others  are  smaller,  but  they  are  in  general  moorw 
ed  in  a  similar  manner ;  none  of  them  have,  however* 
as  yet  adopted  the  predse  description  of  lantern  which 
is  screwed  together  longitudinally,  and  is  made  to  tra- 
verse upon  the  mast  by  a  tube  passing  directly  through 
the  lantern  for  the  reception  of  the  mast,  instead  of 
being  attached  to  cumbrous  yards ;  or  if  these  are  avoid* 
ed,  Uie  light  is  still  in  part  obscured  by  the  mast  on 
which  the  respective  lantern  traverses;  whereas  the 
lamps  formed  a  luminous  zone  round  each  of  the  maste 
of  the  Bell  Rock  floating  light,  which,  by  this  simple 
contrivance,  was  rendered  visible  in  every  direction. 

Harbour  Lights. 

The  harbour  lights  upon  tlie  shores  of  Great  Bri-  Harbour 
tain,  are  to  be  considered  less  important  than  those  lighii. 
properly  termed  lighU  of  the  high  seas.   But  those  lights 
of  a  more  local  nature  are  still,  however,  extremdy 
useful  to  shipping,  and  are  generally  erected  and  main« 
tained  for  the  service  and  use  of  particular  ports ;  but, 
on  all  mercantile  coasts,  these  lights  are  so  numerous 
that  it  would  be  hardly  possible  to  give  any  satisfactory 
account  of  them  in  a  work  of  this  kind.     We  have,  in 
Plate  CCCXLVIIf.  given  elevations  of  some  of  the  Plats 
prindpal  fordgn  harbour  lights,  as  those  of  Naples,  cccxLYipb 
Genoa,  and  Corunna ;  and  also  of  Dublin  in  Ireland, 
Ramsgate  in  England,  and  the  leading  lights  of  the 
Frith  of  Tay  in  Scotland.     The  harbour  lights  on  the 
continent,  above  alluded  to,  though  sitoaCed  either  upon 
the  moles  or  piers  of  particular  ports,  are  also  m  some 
respects  to  be  viewed  as  sea  lights ;  and  it  is  rather  on 
account  of  the  elegance  of  their  form,  or  the  celebrity 
of  their  position,  that  we  have  selected  and  given  de- 
vations  of  some  of  them,  than  from  their  particular 
utility  as  harbour  lights. 

Many  local  lights  might  be  enumerated  on  the  coast 
of  Great  Britain,  such  as  those  of  the  Liverpfool  and 
Bristol  channels,  and  of  the  Friths  of  Clyde  and  Tay, 
&c.  which  are  kept  burning  the  whole  night  like  sea^ 
lights;  but  there  is  another  description  of  harbour-lights, 
such  as  those  erected  upon  the  piers  of  Leith,  Aberdeen, 
Ayr,  Whitehaven,  and  harbours  of  the  Isle  of  Man,  and 
for  Shidds  bar,  at  the  entrance  of  the  river  Tyne,  which 
are  Lighted  only  when  there  is  a  certain  depth  of  tidal 
water  in  the  respective  harbours,  as  a  direction  for  ves- 
sels when  to  enter.  In  Ireland,  the  same  observaticnB 
are  api^cable  to  the  harbour-lights  of  Dublin,  &c. 

Distinguishing  Lights. 

The  mediods  resorted  to  for  distinguishing  one  light  Dbtinguish- 
from  another  on  the  coast,  in  cases  where  the  distance  ing  lights. 
and  bearings  by  the  compass  may  be  so  trifling  as  to  ren- 
der some  method  of  distinguishing  them  necessary,  till 
of  late,  was  only  effected  by  shewing  double  and  ain- 
gle  stationary  lights  exhibited  frtmi  separate  lighthouse 
towers.  This  description  of  lighthouse  is  suffidently 
characteristic ;  it  is,  nowever,  not  only  expensive,  but, 
from  the  frequent  repetition,  such  li|^ts  have  at  length 
become  so  general,  as  to  be  no  longer  a  distinguishmg 
guide  to  the  mariner.  The  next  i<tea  which  suggested 
Itself  was  the  revolving  light,  exhibiting  the  dtemate 
effect  of  li^t  and  darkness,  by  the  periocucal  revolution 
of  h  frame  or  chandelier  with  reflectors,  kept  in  motion 
by  machinery.  The  revolving  light  has  also  been  con- 
structed as  smgle  and  double ;  and  even  treble  revolv- 
ing lights,  as  at  the  Casket  Rocks  in  the  British  Channd. 
But  this  mode^  from  the  increasing  number  of  light- 
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Ughifiwt   h^maes^  ithiiaalsobeenfmindiieoessaiy  toTanr;  andre« 
n  volving  lights  are  now  distingiiuihed  from  each  other  by 

shades  of  ghiss  stained  of  a  red  colour^  which  are  inter- 
posed between  the  eye  of  the  roectator  and  the  reflector. 
Upon  die  first  suggestiim  of  this  plan,  it  was  expected 
that  a  great  range  of  cohu,'s  might  be  made  use  of; 
buty  after  many  trials  with  glasses  coloured  red,  and 
green,  and  blue^  and  also  by  means  of  coloured  fluids 
introduced  between  plates  of  white  giass,  it  has  been 
found  that  red  shades  only  were  calculated  to  answer 
the  purpose  effectually  of  distinguishing  and  charac- 
terising Mta  lighis.  To  complete  the  lighting  of  the 
coasts  of  Great  Britain  and  Ireland,  however,  many 
lighthouses  must  still  be  erected ;  and  the  distinguish- 
ing of  the  new  lighthouses  from  those  already  in 
nse,  becomes  an  object  of  the  first  consideration  with 
persons  engaged  in  these  useful  and  important  works. 

Gas  Lights. 

Kg^  In  an  age  of  improvement  like  the  present,  it  is 
not  improbable  that,  in  some  situations,  it  may  be 
found  practicable  to  introduce  into  our  public  light- 
houses the  light  of  ffas  frvm  pit-ooal,  or,  as  has  been 
more  lately  proposed,  with  gas  frmn  oil.  Propositions 
wkh  regard  to  the  sas  of  pit-ooal  was  brought  under 
the  notice  (^the  Lighthouse  Board  of  Scotland  about  the 
year  1810,  or  soon  after  the  gas  lights  became  gene- 
rally known,  when  it  was  proposed  to  alter  the  ught- 
house  of  Indikeith,  situated  in  tiie  Frith  of  Forth,  mim 
an  oil  to  a  gas  light.  But  upon  inquiring  into  the  state 
of  the  expence  of  the  apparatus,  and  other  circumstan- 
ces connected  with  this  plan,  it  was  found  that  the  ad- 
option of  the  proposed  alteration  would  not  be  an  ob- 
ject in  point  of  economy.  The  gas  light,  in  this  in- 
stance, however,  wasdisapproved  of  by  the  Scotch  Board, 
diiefly  from  the  apparent  imcertainty  which  seemed  to 
^tend  the  regular  and  constant  exhibition  of  these 
lights.  The  light  of  gas  from  pit-coal  is  said  to  have 
been  introduora  into  the  harbour  lighthouse  of  Work- 
ington: but  even  in  the  present  state  ^this  beautifrd  dis* 
coveiy,  it  can  hardly  be  considered  so  perfect  as  to  be 
ap{>lied  to  the  more  important  purposes  of  a  public 
national  lighthouse,  for  the  dirc^on  of  mariners  on 
the  high  seas. 

^  Our  object  in  thus  treating  lighthouses,  for  the  first 
tame  in  any  work  of  this  kinc^  as  a  distinct  article, 
has  been  principally  to  introduce  a  subject  to  the  no- 
tice of  our  readers,  which  is  of  mueh  importance  to 
the  affairs  of  nautical  and  commercial  men,  and  one  to 
which  we  trust  the  attention  of  men  of  science  will  be 
more  and  more  directed. 

It  is  therefore  with  mudi  satis&ction  that  we  are  able 
to  announce  the  expected  appearance  c£  a  complete  ac- 
count of  the  Bell  Rock,  and  the  other  northern  %ht- 
houses,  by  Mr.  Stevenson,  civil  engineer. 

LIGHTFOOT,  John.  See  Botany,  Vol.  IV.  p.  21. 

LIGHTNING,  See  Electricity,  VoL  VIII.  p.  417, 
480,  488—490. 

LILLE,  or  Lisle,  a  city  of  France,  and  formerly 
the  capital  of  French  Flanders,  is  situated  in  a  marshy 
8o0,  and  is  watered  by  the  river  Doule,  from  which 
teveral  branches  traverse  the  city  in  different  direc- 
tions. Its  Latin  name  was  Insula,  or  Insula,  Isla,  Cas^ 
irum  lUtnse,  and  its  Flemish  name  Rtfsscl,  frtim  its  ha- 
ving been  once  surrounded  by  several  marshes,  which 
were  drained  by  the  industry  of  the  inhabitants.  The 
town  is  encircled*  with  walls,  and  the  citadel,  con- 
structed by  Marshal  Vauban,  is  inferior  only  to  that  of 
Turin.  Lille  is  a  very  mamificent  city.  The  Great 
Square,  and  the  public  buiUings  of  Lille,  have  been 


much  admired.  There  are  more  than  70  streets,  some 
of  which  are  very  beautiful,  30  squares,  an^  ^  ca« 
nab.  Before  the  Revolution,  Lille  contained  many 
charitable  foundations  and  establishments,  few  of  whidb 
exist  at  the  present  moment  The  principal  gate,  the 
theatre,  the  exchange,  and  the  barracks,  are  now  the 
chief  objects  of  interest. 

The  principal  manufactures  of  Lille  are  cloth,  cam- 
lets, ratteens,  silk  and  woollen  stuffs,  cotton  goodfl^ 
linen  goods  of  all  kinds,  lace,  tapestry,  ribbands,  car- 
pets, hats,  stockings,  paper,  soap,  &c.  Many  of  the 
merchants  in  Lisle  fit  out  vessels  at  Dunkirk,  Ostend, 
and  Calais ;  and  in  this  way  Lille  has  a  direct  trade 
with  every  part  of  Europe,  with  the  French  and 
Spanish  colonies,  and. the  Levant.  In  the  vicinity  of 
the  town  there  are  about  200  windmills,  which  are  en- 
gaged in  the  manufacture  of  oil  of  Colaat,  which  is 
used  for  painting  and  for  domestic  purposes.  Great 
quantities  of  freestone  have  been  taken  from  below 
ground  in  the  vicitiity  of  the  city,  and  in  the  excava« 
tions  the  inhabitants  used  to  conceal  their  effects  in 
time  of  war.  Lille  suffered  severely  in  179S,  when  it 
was  besieged  by  the  Austrians.  ropulation  57,400« 
East  Long,  3*  7\  North  Lat  60P  38'.  S>ee  Fiuncb> 
Vol.  IX.  p.  632.  col.  2. 

LIMA,  the  capital  of  Peru,  founded  in  1535,  is  situ* 
ated  in  12*  2'  34''  South  Latitude,  and  77°  7'  SO" 
West  Longitude,  about  two  leagues  from  the  sea-coast, 
and  30  from  the  Cordilleras.  It  stands  in  the  midst  of 
the  spacious  and  delightful  valley  of  Rimac,  the  name 
of  an  idol  formerly  worshi|qped  tnere  by  the  Peruvians, 
and  supposed  to  have  been  corrupted  by  the  Spanish 
pronunciation  into  Lima.  A  river  o£  the  same  name 
runs  close  by  the  city  on  the  north,  watering  the  vall^ 
by  numerous  canaljB,  and  falling  into  the  sea  near  CaU 
iao.  Over  this  river,  (which,  Uiou^h  usually  fordable, 
is  often  rendered  very  deep  and  rapid  by  tcnrents  from 
the  mountains)  is  built  a  handsome  stone  bridge,  with 
a  gate  of  beautiful  architecture  at  one  end,  forming  the 
principal  entrance  into  the  city.  The  form  of  the  city  is 
triangular,  the  longest  side  extending  along  the  banks  of 
the  river  above  3000yards,and  the  greatest  breadth  froai 
this  base  to  the  opposite  angle  amounting  to  above  2200. 
It  is  completely  surrounded  by  an  irr^ular  brick  wall> 
flanked  with  basticHis,  but  without  platfonns  or  embra* 
sures,  and  intended  merelv  to  sustain  any  sudden  at- 
tack from  the  Indians.  On  the  north  buik  of  the  ri- 
ver, opposite  to  the  city,  is  a  suburb,  called  St.  Laaa* 
ro,  of  considerable  extent,  equalling  the  city  itself  in 
the  regularity  of  its  streets,  and  the  beau^  of  its  edifi« 
ces.  The  city  of  Lima  was  in  former  times  one  of  the 
handsomest  and  richest  cities  in  the  world ;  and  was 
called  by  the  Spaniards  the  queen  of  cities.  The  streets 
are  regidar,  straight,  and  broad,  s<Hne  running  in  pa^ 
rallel  directions,  and  crossed  by  others  at  right  angles, 
so  as  to  fionaa  squares  of  houses  about  150  yards  in  front 
They  are  well  paved,  and  frurnished  with  streams  of 
water  from  the  river,  which  are  arched  over,  and  ren- 
dered subservient  to  cleanliness  and  many  other  conve- 
niences. The  houses,  thou^  low,  are  generally  com- 
modious, and  of'  a  handsome  appearance.  They  are 
constructed  of  wood,  on  account  of  the  fr*equent  earth- 
quakes, but  in  such  a  manner  as  to  resemble  stone 
buildings.  The  strong  and  thidc  timber  work  of  the 
walls  is  covered  on  both  sides  with  laths  or  reeds,  plaster- 
ed with  mortar,  idiite-washed  within,  and  painted  with- 
out in  imitation  of  stone.  The  raofii  are  fiat,  and  slight- 
ly covered  with  thin  boards,  upon  which  a  little  clay 
is  spread  to  protect  them  from  the  heat  of  the  sun.  On 
the  east  and  west  sides  of  the  city,  and  within  the  walls> 
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sre  fleveral  ordiards  and  kitchen  gardens ;  most  of  the 
principal  houses  also  have  gardens  adjoining  to  them, 
refreshed  with  streams  of  water  from  the  canals ;  and 
the  environs  of  the  place  are  ornamented  with  nume- 
Tous  alleys  of  lime  tree«,  and  clusters  of  country  villas. 
The  grand  square  in  the  middle  of  the  city  (of  which 
each  side  is  about  S80  feet  in  length)  is  of  great  extent 
and  beauty.  In  the  centre  is  a  large  and  magnificent 
fountain^  ornamented  by  a  bronze  statue  of  Fame,  from 
the  trumpet  of  which^  and  the  mouths  of  eight  lions 
8urroundm|^  it>  the  water  is  ejected.  The  east  side  of 
the  flqunre  is  occupied  by  the  cathedral  and  the  arch- 
bishop's palace,  both  of  which  are  lofly  and  magnificent 
buildings,  partly  constructed  with  stone.  In  uie  north 
aide  of  the  square  is  the  viceroy's  palace,  in  which  are 
the  courts  of  justice  and  several  public  offices ;  but  the 
greater  part  of  which  was  thrown  down  by  an  earth- 
quake in  1687.  On  the  west  side  is  the  town-house 
and  city  prison ;  and  the  south  is  occupied  with  pri- 
vate houses,  which  have  fronts  of  stone,  adorned  with 
elegant  porticos.  The  other  principal  buildings  are  the 
diurches  and  chapels,  which  are  partly  built  of  stone, 
and  decorated  in  the  most  splendid  style  with  paintings 
and  ornaments  of  the  greatest  value ;  the  walls  hung 
with  velvet  or  tapestry  fringed  with  gold  and  silver ; 
the  altars  covered  with  massive  silver  of  various  work- 
manship ;  the  body  of  the  church  crowded  with  silver 
tables,  candlesticks,  and  pedestals  for  the  statues  of  an-s 
gels  ;  and  the  sacred  vessels  and  vestments  loaded  with 
gold,  diamonds,  and  predous  stones,  of  the  most  daz- 
ding  brillianc}^  and  incalculable  value.  The  ctmventa 
also,  which  are  extremely  numerous,  are  generally  large 
and  commodious  structures;  and^  by  curious  carved 
and  painted  wood  work,  are  made  to  resemble  the  finest 
architecture.  There  are  several  literary  colleges  and 
institutions  for  religious  instruction;  and  more  than 
twelve  diaritable  foundations  and  hospitals  for  different 
objects.  The  public  offices  for  the  administration  of 
tlie  government,  are  the  audienza,  in  which  the  viceroy 
presides  ;  the  chamber  of  accounts,  where  all  the  col- 
lectors of  the  revenue  pass  their  accounts ;  the  royal 
treasuiy,  to  which  acil  the  ifinances  of  the  province  are 
remitted ;  the  office  of  police,  in  which  die  alcaldes  pre- 
side by  rotation  every  month  ;  the  office  of  the  corre- 
gidor,  whose  jurisdiction  extends  only  over  the  In* 
dians ;  the  court  of  cognizance,  for  persons  who  die  in- 
testate, or  witliout  lawful  heirs ;  and  the  tribunal  of 
commerce,  for  deciding  all  commercial  disputes.  The 
ecclesiastical  courts  are,  the  cathedral  chapter,  the  tri- 
bunal of  inquisition,  and  the  tribunal  of  the  cruzada. 
There  is  also  a  university,  provided  with  chairs  for  all 
tlie  sciences,  to  which  the  professors  are  elected  by  suf- 
frage, and  in  which  many  persons  have  distinguished 
-themselves*;  and  a  mint,  with  its  proper  officers, 
where  the  gold  and  silver  coin  is  struck. 

The  inhabitants  of  Lima  are  composed  of  whites  or 
Spanisu'ds,  Negroes,  Indians,  Mestizos,  and  other  casts 
proceeding  from  the  mixture  of  the  first  three.  The 
amount  of  the  whole  population  is  estimated  at  60,000 ; 
of  which  number  about  one-sixth  part  are  whites,  and 
among  them  are  many  of  the  best  Spanish  families. 
The  higher  classes  live  in  great  splendour,  and  keep  a 
great  number  of  domestics  and  slaves.  Their  wealth 
arises  from  the  extent  of  their  estates,  their  dvil  or  mi* 
iitary  a|>pointnients,  or  their  ^ains  by  commerce,  which 
js  there  accounted  np  derogation  to  tfie  dignity  of  rank. 
On  certain  occasions  and  festivals,  which  are  very  nu- 


merous, particularly  on  new  yearns  day,  at  the  election 
of  the  alcaldes;  on  twelfth  day,  which  is  held  as  the 
annivenary  of  the  founding  of  the  city;  and,  above  all, 
at  the  entrance  of  a  new  viceroy,  the  wealtiiier  inhabi- 
tants vie  with  each  other  in  displaying  their  magnificent 
equipages,  dresses,  and  entertainments.     The  negroes, 
mulattoes,  and  their  descendants,  form  the  greater  pro- 
portion of  the  inhabitants,  carrying  on  most  of  the  me- 
chanical trades,  .and  performing  all  domestic  services. 
The  Indians  and  Mestizos  bear  a  small  proportion  to 
the  last  mentioned  class,  and  to  the  extent  of  the  city ; 
and  are  chiefly  employed  in  agriculture,  pottery,  and 
the  conveyance  of  provisions.     All  classes  are  ^dof 
fine  clothing,  and  wear  the  richest  stuffs  of  Europe  as 
ordinary  dresses.     The  women  particularly  carry  their 
extravagance  in  this  res])ect  to  an  extraordinary  degree. 
Their  linens,  even  where  not  exposed  to  view,  are  co- 
vered with  tlie  finest  lace;  and  their  short  petticoats 
are  bordered  with  wide  fringes  of  the  same  expensive 
article,  through  which  are  seen  their  garters,  embroi- 
dered with  gold  or  silver,  and  sometimes  set  with  pearls. 
The  sleeves  of  iheir  shifts  and  jackets,  which  are  of  im- 
mense length  and  width,  standing  like  wings  on  each 
shoulder,  are  loaded  with  rolls  of  lace,  and  Mips  of  the 
finest  cambric.     Their  feet  are  remarkably  small,  being 
confined  by  tight  shoes  from  their  infancy ;  and  their 
buckles  are  studded  either  with  diamonds,  or  with  some 
very  brilliant  ornament,  according  to  the  wealth  of  Uie 
wearer.     The  heels  of  the  shoes  are  sometimes  made  of 
wrought  silver ;  but  on  this  article  of  dress  ornaments 
are  less  liberally  bestowed,  that  the  appearance  of  the 
foot  may  not  be  enlarged.     On  pubHc  occasions  and 
formal  visits,  they  are  still  more  ridily  adorned  ;  and 
the  ornaments  of  their  hair,  their  ear-rings,  necklaces^ 
girdles,  and  bracelets,  are  of  the  most  superb  descrip- 
tion and  singular  workmanship.     A  marriage  shift 
frequently  costs  a  thousand  crowns ;  and  a  completedresa 
is  often  not  less  in  value  than  thirty  or  forty  thousand. 
Even  the  lower  class  of  women,  whose  whole  stodc  of 
apparel  seldom  consists  of  more  than  two  shifts  and  a 
petticoat,  wear  their  bracelets,  rosaries,    and  golden 
unages  to  the  value  of  50  or  60  crowns,  with  the  addi- 
tional cost  of  nearly  an  equal  sum  for  tlie  benedictions 
of  the  priests  upon  these  ornaments.     The  ladies  of 
Lima  are  excessively  fond  also  of  perfumes  and  flowers ; 
and  every  morning  resort  for  the  purchase  of  nosegays 
to  the  grand  square,  which  has  all  the  appearance  of  a 
spacious  garden,  from  the  quantity  of  beautiful  plants 
with  which  it  is  filled.     The  women  of  Lima  are  said 
to  have  handsome  persons,  fair  complexions,  beautiful 
hair,  and  a  pleasing  lustre  in  their  eyes ;  while  their 
intellects  are  very  acute,  their  behaviour  easy,  yet  re- 
spectful, and  their  conversation  inexpressibly  interest- 
ing ;  and  though  chargeable  with  a  considerable  degree 
of  haughtiness  even  towards  their  husbands,  yet  their 
address,  affection,  and  general  discretion,  are  seldom 
equalled  in  any  other  part  of  the  world.     The  women 
of  the  low^r  classes,  besides  imitating  their  superiors  in 
the  love  of  dress,  are  remarkably  cleanly,  and  keep 
their  houses  in  the  utmost  neatness.     They  are  natu- 
rally sprightly  in  their  dispositions,  and  fond  of  music 
and  dancing.     The  reigmng  passions  in  short  of  the 
fair  sex  in  una  city,  are  shew,  mirth,  and  fest  ivity ;  and 
the  inhabitants,  in  general,  are  distinguished  by  their 
vivacity,  intelligence,  and  agreeable  manners.    The  no- 
*bility  are  frill  of  courtesy  and  complaisance;  and  pai^ 
ticularly  to  strangers  they  testify  the  greatest  probity 
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LIMA. 


21 


Am  a. 


and  kindnesl  The  native  tndians^  though  iiroud  and 
obstinate  under  haughty  treatment^  are.  capable  of  being 
easily  managed  by  affability  and  gentleness.  The  mu- 
lattoe  race  are  the  most  turbulent^  uncivilized^  and  im- 
moral, but  not  more  so  than  might  be  expected  in  so 
populous  a  city. 

Lima,  besides  being  the  capital  of  Peru,  is  the  gene* 
ral  emporium  of  the  kingdom,  and  the  common  factory 
for  commerce  of  every  kind.  .  On  the  arrival  of  the 
fleet  with  European  commodities  at  Callao  or  at  Paita, 
the  merchants  of  Lima  forward  to  their  correspondents 
in  the  other  cities,  such  articles  as  they  had  received 
commissions  to  purchase,  and  reserve  tlie  rest  in  ware« 
bouses,  to  be  disposed  of  on  their  own  account  to  tra* 
ders  who  resort  to  the  place,  or  to  be  sent  to  their  fac- 
tors in  tlie  .inland  provinces.     The  produce  of  these 
sales  in  the  interior  is  remitted  in  bars  of  silver,  upon 
which  also  a  great  pitofit  is  made  at  the  mint.     Besides 
this  foreign  trade,  Lima  is  the  medium  of  all  the  traffic 
between  the  different  provinces  of  North  and  South 
America,  receiving  firom  the  Havannah,  through  Mex- 
ico, great  quantities  of  snuff  and  other  perfumes ;  from 
the  ports  of  New  Spain,  naphtha,  tar,  iron,  and  indigo  ; 
from  Terra  Firma,  pearls  and  tobacco ;  from  Guav- 
aquil,   cacao  and  timber,   which  last  article,  brought 
by  Uie  ship-masters  on   their  own  account,  is  de- 
posited in  store-houses  at  Callao  till  an  opportunity 


of  sale  occurs;  firom  the  coasts  of  Nasca  and  Pisco, 

wine,  brandy,  raisins,  olives,  and  oil ;  from  Chili,  wheat, 

flour,  lard,  leather,  cordage,  wines,  dried  fruits,  and 

some  gold ;  from  Coquimbo,  copper  and  tin  bars ;  from 

Caxamarca  and  Chacapoyas,  cotton,  canvas,  and  other 

similar  stuffs ;  from  the  adjoining  districts,  cordovan 

leather  and  soap ;  from  the  southern  provinces.  Vicuna 

wool,  and  certam  very  fine  stuffs ;  from  Paraguay,  the 

cattle  of  that  district,  of  which  tliere  is  a  vast  consump-  _ 

tion  in  Lima,  and  the  other  large  towns.     Many  of    which  takes  place  at  the  beginning  of  winter,  occasions 


a  scarcity  of  money,  whidi  interrupted  the  working  of  Lima, 
the  mines.  The  annual  importations  of  Lima  are  esti-  ^■"'V^^ 
mated  by  M.  Humboldt  at  the  value  of  five  millions  of 
piastres ;  and  its  exportations,  including  precious  me-> 
tals,  at  seven  millions.  At  the  mint  there  was  coined, 
between  -the  years  1797  and  1801,  gold  and  silver  to 
the  amount  of  26,032,653  piastres,  or  £  5,466,000.  For 
further  particulars  of  the  commerce  of  Lima,  see  Peru. 

The  climate  of  Lima  is  much  milder  than  might  be  CUnut^ 
anticipated  from  its  degree  of  latitude ;  and  all  thesea^ 
sons  are  extremely  temperate.     The  thermometer  at 
noon,  is  never  observed  in  winter  below  60^  Fahren* 
heit,  and  seldom  rises  in  summer  above  85*.     The  hot- 
test day  ever  known  in  the  city,  was  in  February,  179U 
when  the  thermometer  rose  to  96^*.     Spring  commen- 
ces about  the  end  of  November,  when  the  dense  fogs  of 
winter  subside,  and  the  rays  of  the  sun  break  through 
the  atmosphere.     The  heat  of  summer  is  moderated  by 
the  south  winds,  which  blow  during  the  season  with 
great  regularity,  and  without  violence.     The  autuma 
may  be  placed  in  the  months  of  May  and  June,  after 
which  the  winds  from  the  south  become  stronger  and 
colder,  rendering  it  necessary  to  use  warmer  stuffs  in 
cloth'mg.     The  density  of  the  fog  during  this  season 
completely  obscures  the  sun  and  stars,  especially  in  the 
immediate  vicinity  of  the  city  of  Lima ;  but  the  gentle 
dews  which  prevail  at  this  period  of  the  year,  and 
which  afford  the  only  moisture  known  in  the  country, 
clothe  the  earth  with  verdure  and  flowers,  and  render 
the  country  the  most  attractive  residence  to  the  inha« 
bitants.    Tempests  of  wind,  or  thunder  and  liglitning, 
are  as  rare,  or  rather  as  completely  unknown  at  Lima 
as  falfs  of  rain,   (though  sufficiently  frequent  and  furi- 
ous among  the  mountains  at  30  leagues  distance,)  nor 
are  the  winds  ever  known  to  occasion  any  damage  by 
their  violence ;  but  the  slightest  change  to  the  north. 


these  articles  are  laid  up  in  warehouses  at  Callao,  wnere 
there  is  a  fair  every  Monday,  frequented  by  dealers 
from  all  quarters.     The  inhabitants  of  Lima  liave  a  pe- 
culiar aptitude  for  mercantile  pursuits ;  and  the  city  is 
considered  as  a  perfect  academy  for  acquiring  the  art 
of  trade.    But  while  they  exercise  every  species  of  pre- 
caution and  finesse  in  buying  and  selling,  they  are 
ec^ually  distinguished  by  the  punctuality  and  probity 
with  which  they  fulfil  their  contracts.     Notwithstand- 
ing, however,  this  extensive  commerce  of  the  place,  and 
peculiar  talent  of  the  people  for  traffic,  there  are  not 
many  houses  or  individuals  who  possess  great  wealth, 
which  is  doubtless  owing  to  the  number  of  competitors 
in  the  field,  and  to  the  enormous  expence  of  maintain- 
ing and  establishing  their  families.     The  greatest  an- 
nual income  in  Lima,  does  not  exceed,  according  to  M. 
Humboldt,  130,000  francs,  whidi  is  not  the  tenth  part 
of  several  in  Mexico ;  and  the  generality  of  rich  per- 
sons have  not  more  than  30  or  60,000  francs  per  an- 
num.    At  the  same  time,  there  is  none  of  that  extreme 
poverty  in  Lima  whidi  is  witnessed  in  Mexico ;  and 
many  Mulattoes  and  free  Negroes  possess  property  to 
the  amount  of  10,000  or  15,000  francs,  while  the  poor- 
est tradesman  earns  not  less  than  two  dollars  a  day. 
The  trade  of  Lima  also  has  greatly  decayed,  in  conse- 
Quence  chiefly  of  the  growing  prosperity   of  Buenos 
Ayres,  which  is  more  conveniently  situated  for  Euro- 
pean commerce,  and  to  which  the  produce  of  the  mines 
of  Potosi  and  La  Plata  is  conveyeid  by  a  more  speedy 
and  secure  route  than  that  of  Lima.     European  goods 
also  had  been  imported  far  beyond  the  demand ;  and 
the  consequent  loss  of  mercantile  capital  had  produced 
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violent  headaches,  and  other  uneasy  sensations  to  the 
inhabitants.  During  summer,  the  principal  inconve* 
nience  arises  from  the  mosquitoes,  which  are  extremely 
troublesome.    But  the  most  grievous  pest  of  the  coun«  • 

try  at  that  season,  is  the  multitude  of  fleas  and  bugs, 
which  swarm  among  the  dust  of  the  dung  of  the  mule^^ 
with  which  the  streets  and  the  flat  roofs  of  the  houses 
are  covered,  and  which  swarm  over  the  wholeof  theapart- 
mentSf  in  spite  of  all  possible  care  to  exclude  their  visits. 

The  adjoining  country  is  remarkably  fertile,  produ-  Country, 
cing  all  kinds  of  grain  and  fruits  in  the  greatest  abun- 
dance ;  and  the  fields  are  regularly  watered  by  a  com-v 
plete  arrangement  of  canals  and  trenches,  originally 
executed  by  the  Incas,  and  kept  in  due  repair  by  the 
Spanish  authorities.     As  every  family  of  any  import- 
ance  keeps  a  calash,  or  single  horse  carriage,  and  all' 
the  wealthier  people  have  their  coaches,  the  number  of 
horses,  particularly  of  mules,  is  very  great ;  and,  for 
the  subsistence  of  these  animals,  almost  all  the  fields 
around  the  city  are  sown  with  clover,  except  where  the 
ground  is  occupied  with  gardens  and  vineyards.    Next 
to  these  are  the  plantations  of  sugar  cane,  and  the 
groves  of  olive  trees,  both  of  which  are  very  extensive* 
and  cultivated  by  Negro  slaves  with  the  hoe.    The  soil 
is  of  a  stony  and  sandy  quality,  full  of  smooth  flints  and 
pebbles ;  but  at  the  same  time  full  of  springs,^  which 
are  found  every  where  at  the  depth  of  four  or  five  feet. 
The  provisions  with  which  the  city  is  supplied  from  ita 
fertile  country  and  favourable  climate,  are  equally  abun- 
dant and  excellent     Of  animal  food,  mutton  is  most 
commonly  used;  and  pork,  which  was  originally  in« 
troducedwhen  the  country  affordect  no  oil|  ia  still  very 


L  I  M 


32 


L  I  M 


Lima. 


Sarth- 
quakes. 


province. 


plentifiil ;  but  beef,  though  also  good,  is  little  esten  by 
the  Europeans.  Fish  is  duly  brought  in  great  variety 
from  the  neighbouring  porta,  and  particularly  ancho- 
vies, which  frequent  the  coast  in  immense  shoals. 

The  diseases  most  common  in  Lima,  are  fevers,  pleu- 
risies, and  constipations,  which  are  continually  raging, 
and  a  very  afflicting  species  of  convulsions,  which  how- 
ever appear  to  be  an  attendant  on  the  crisis  of  other  dis- 
tempers, rather  than  a  peculiar  or  distinct  disease.  The 
women  of  Lima  are  subject  to  a  very  painful  and  lin- 
l^ering  disorder,  namely,  a  cancer  in  the  matrix,  which 
18  remarkably  contagious,  and  almost  incurable. 

But  the  most  direml  evil  to  which  this  capital  and  the 
adjoining  country  are  subject,  is  that  of  earthquakes, 
which  are  so  frequent,  that  Ulloa  enumerates  more  than 
aix,  which  happened  in  the  space  of  five  months  during 
his  residence  m  Lima.     The  inhabitants,  amidst  all 
their  characteristic  gaiety,  (which  seems  very  irre- 
concileable  with    such   impending  dangers,)   live  in 
daily  apprehension  of  being  buried  under  the  ruins  of 
their  houses ;  and  on  the  first  symptoms  of  an  approach- 
ing shock,  the  whole  population  rush  into  the  streets 
in  the  utmost  terror.     Nor  is  their  alarm  without  foun- 
dation* when  it  is  amsidered  how  frequently  these  con- 
cussions have  laid  their  city  in  ruins.     Since  the  year 
1589,  more  than  sixteen  earthquakes  have  occurred,  of 
auch  violence,  as  to  occasion  more  or  less  damage  to  the 
buildings,  and  destruction  of  lives ;  but  the  most  fatal 
took  place  in  the  years  l687  and  1746,  both  of  which 
overturned  almost  the  whole  houses  of  the  city,  and 
swallowed  up  the  po^t  of  Callao,  with  the  greater  part 
of  its  inhabitants.     During  the  last  particularly,  200 
concussions  were  counted  during  the  first  24  hours,  and 
450  were  observed  in  the  space  of  four  months.     But 
still  the  inhabitants  retain  their  passion  for  lofty  build- 
ings, though  they  have  an  instance  in  their  vicini^,  of 
the  benefit  which  miffht  attend  a  different  mode  of 
building.    In  the  valley  of  Guacachipa,  about  three 
leagues  north-east  from  Lima,  are  the  ruins  of  a  lar^e 
town,  of  which  no  tradition  remains,  but  which  is  caS- 
ed  Old  Caxamarca.     These  walls,  though  built  only  of 
mud  on  the  surface  of  the  earth,  without  any  founda- 
tions, have  sustained  no  injury  from  the  numerous 
earthquakes  which  have  laid  tne  Spanish  cities  in  ruins. 
The  province  of  Lima,  which  forms  one  o£  the  &ve 
districts,  of  which  the  audience  of  Lima,  or  viceroyalty 
of  Peru,  is  composed,  extends  along  the  coast  of  the 
Pacific  Ocean ;  and  is  subdivided  into  several  subordi- 
nate districts,  namely  Conchucos,  about  150  miles  in 
length,  and  60  in  breadth,  in  which  some  mines  of  very 
pure  gold,  silver,  and  sulphur  are  found,  and  various 
kinds  of  fruits,  as  well  as  luxuriant  crops  of  grain,  are 
produced ;  but  which  furnishes  wealth  and  commerce 
to  its  inhabitants,  chiefly  by  the  numerous  flocks  with 
which  it  is  covered.     Santa,  about  120  miles  in  length, 
and  36  in  breadth,  abounding  in  mines  containing  load- 
stones, and  possessed  of  several  commodious  harbours, 
but  traflicking  principally  in  wool,  cotton,  hogs-lard, 
•sugar,  and  oistdled  liquors.    Caxatamba,    102   miles 
long,  and  96  broad,  in  which  are  several  mines  of  cop- 
peras, alum,  and  silver,  and  no  want  at  excellent  fruits, 
but  where  the  inhabitants  place  their  wealth  in  flocks 
and  herds,  and  confine  their  trade  to  woollen  stuffs, 
which  they  occasionally  dye  with  the  cochineal  produ- 
ced in  the  district     Guanuco,  where  the  climate  is  pe- 
culiarly mild  and  salubrious,  and  the  soil  highly  produc- 
tive, particularly  in  cotton  and  cocoa.     Tarma,  where 
the  cumate  is  colder  than  in  any  other  district  of  Lima, 
and  where  (though  some  silver  mines  were  found)  the 
inhabitants  trade  chiefly  in  tbe  wool  of  their  numerous 


flocks  and  manufactured  stuflfs  of  different  kindft.  Chan-  Unbooif 
cay,  or  Annedo,  which  abounds  in  salt  pits,  and  where  _  I 
the  inhabitants  raise  immense  quantities  of  maize,  with 
which  they  fatten  hogs  and  pigeons  in  great  numbers 
for  the  market  of  Lima.  It  is  in  this  district  that  the 
land  is  rendered  extremely  fertile,  by  being  manured 
vrith  the  dung  of  a  bird  named  huanaco,  which  frequents 
the  small  islimds  on  the  coast  See  Helm's  Travels  to 
Lima  ;  UUoa's  Voyage  to  South  America^  v.  ii. ;  and  the 
article  Callao,  vol.  v.  p.  262.     (o) 

LIMBOURG,  a  town  of  the  Netheriands,  is  situated 
between  two  branches  of  the  river  Weze  or  Veze.  It 
was  formerly  well  fortified  with  a  castle  built  on  a  rock« 
and  had  a  fine  stone  bridge,  a  collegiate  church,  and  three 
convents.  There  are  several  quarries  of  different  kinds 
of  marble  in  the  neighbourhood,  and  the  country  around 
is  very  agreeable  and  romantic.  There  is  a  considers- 
ble  manufactory  of  woollen  cloth  here,  and  cheese  is 
made  in  great  quantities  in  the  neighbourhood.  Popu- 
lation 1484.  East  Long.  23<>  80^.  North  Lat.  50^  S6'. 
LIME.  See  Agriculture,  vol.  ii.  chap.  vii.  sect  iii. ; 
Chemistry,  vol.  vi.  p.  45,  46. ;  Materia  MbdicAi  in 
this  Volume,  p.  344. ;  and  Mineralogy. 

LIME-KILNS,  are  buildings  in  which  limestone  is 
converted  into  lime  by  means  of  heat 

LIMERICK,  called  Lumniach  by  the  Irish,  is  the 
name  of  a  city  of  Ireland,  and  capital  of  the  county  of 
the  same  name.  It  was  formerly  the  second  city  in 
Ireland,  but  the  rapid  increase  of  Cork  soon  deprived  it 
of  this  eminence.  It  is  strongly  situated  upon  the  river ' 
Shannon,  about  60  miles  from  its  mouth,  upion  an  island^ 
on  which  the  town  is  partly  built  The  town  is  about 
three  miles  in  circumference,  and  is  divided  into  the 
Irish  and  the  English  towns.  The  English  town,  which 
is  the  most  ancient,  is  situated  in  King's  Island,  formed 
by  the  Shannon ;  and  was  esteemed  the  strongest  place 
in  Ireland  when  it  was  fortified.  It  was,  however,  dis- 
mantled about  50  years  ago,  and  since  that  period  it  has 
been  greatlv  augmented  by  several  handsome  streets 
and  convenient  quays.  The  New  Port,  which  commu* 
nicates  with  the  old  city  by  a  bridge,  is  called  Newtown 
Pery  after  the  Pery  family,  and  belongs  to  the  county 
of  Limerick,  by  whom  that  family  is  now  represented. 
Its  buildings,  which  are  of  brick,  are  large  and  uniform, 
and  the  streets  are  wide  and  handsome. 

The  principal  public  buildings  of  Limerick  are  the 
Custom  House  and  the  Cathedral,  and  the  Bishop's  Pa- 
lace. The  Custom  House  is  a  plain  structure.  The 
Cathedral  is  an  ancient  pile,  and  the  Palace  of  the  Bi« 
shop  is  a  neat  modem  house  at  the  west  end  of  the  city. 
Limerick  has  also  a  good  public  library,  a  theatre,  and 
many  charitable  establishments.  It  contains  four  Pro- 
testant churches,  one  for  the  Methodists,  one  for  the 
Presbyterians,  one  for  the  QuakerSi  and  eight  chapele 
for  the  Roman  Catliolics. 

Limerick  carries  on  a  very  extensive  trade ;  and  be- 
ing adjacent  to  some  of  the  richest  grazing  and  corn 
districts  of  Ireland,  it  enjoys  a  larger  share  of  the  com 
trade  than  any  other  port  The  canal  connecting  the 
Shannon  with  the  Lifiey,  will  no  doubt  add  great^  to 
its  commerce.  The  quantity  of  com  exported  mm. 
Limerick  in  1810-11  was. 

Wheat,  ....     50,998  bolls 

Oats, 173,793  ditto 

Barley,  ....  74,680  ditta 
Limerick  is  likewise  a  market  for  American  produce. 
Yam  is  also  exported,  and  coals  are  received  in  return.. 
The  other  exports  are  beef,  pork,  butter,  bides  and  rape« 
seed  ;  and  the  imports  are  rum,  su^ar,  timber,  tobacco, 
wine,  bark,  and  salt    The  manufiicture  of  linen  and 
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C^imcrick.  wooDen  good««  and  papa%  is  ctrried  on  to  a  oonsidenible 
extent  The  customs  and  excise  amount  annually  to 
£32,000 

Limerick  is  governed  by  a  mayor,  two  sheriffs,  a  re* 
corder,  a  town*clerk,  aldermen,  and  burgesses.  It  sends 
two  members  to  the  united  parliament  The  corpora- 
tion possesses  the  power  of  making  an  indefinite  num* 
ber  of  freemen.  The  neighbourhood  of  Limerick  is 
covered  with  neat  villas,  the  residence  of  its  wealthy 
and  respectable  merchants.  Mr.  Wakefield  says,  that 
the  population  of  Limerick  has  been  estimated  at  60,000, 
of  whom  not  above  5.000  are  Protestants.  North  Lat 
-599  41'  SO",  West  Long.  8«  31'. 
-  LIMERICK,  a  county  of  Ireland,  in  the  province  of 
Munster,  is  bounded  on  the  north  by  the  counties  of 
Clare  and  Tipperary,  from  the  former  of  which  it  is 
separated  by  the  Shannon ;  on  the  west,  by  the  county 
of  Kerry ;  on  the  south,  by  Cork;  and  on  the  east,  by 
Tipperary.  It  has  the  form  of  a  parallelogram,  and  is 
51  English  miles  long  from  east  to  west ;  and  32  broad 
from  north  to  south.  It  contains  about  1045  English 
square  miles. 

Limerick  is  by  no  means  a  mountainous  county, 
though  it  is  variegated  by  several  small  hills*  On  its 
south-eastern  coast,  however,  it  is  bounded  by  a  lofty 
ridge  of  mountains,  called  the  Galtees,  which  stretches 
into  Tipperary,  and  its  western  limits  are  marked  by  a 
grand  amphitheatre  of  low  but  steep  mountains,  which 
extend  in  a  wide  curve  from  Loghill  to  DrumcoUoher. 
The  soil  of  Limerick  is  good  for  tillage,  and  pro- 

gricttltnrt.  ductive  of  grass.  The  great  fertility  of  the  ground  called 
the  Corechs  or  Corcesses,  which  are  from  two  to  three 
miles  broad,  is  occasioned  by  the  rich  manure  which  the 
Shannon  deposits.  The  rich  land  reaches  from  Charle- 
viile,  at  the  foot  of  the  mountains,  to  Tipperary  bv 
Kilfenning,  a  distance  of  25  miles,  and  from  Arpetucn 
to  within  four  miles  of  Limerick,  a  distance  of  16  miles. 
Ther^  is  good  land  about  Bruff*,  Kilmalloch,  and  Hos« 

f')ita],  and  Mr.  Young  estimates  the  amount  of  excellent 
and  at  100,000  acres,  which  is  chiefly  under  bullocks. 
Mr.  Young  considered  the  land  near  Caslle  Oliver  as 
(the  richest  he  ever  knew,  and  as  applicable  to  every  pur- 
pose. Notwithstanding  the  richnes&and  the  fertility  of 
the  soil,  the  county  of  Limerick  has  a  desolate  appear« 
ance.  The  quantity  of  wood  is  small,  and  mum  re- 
mains to  be  done  in  cleaning  and  enclosing  the  ground. 
A  great  many  of  the  best  long  homed  cattle  are  fatten- 
ed liere,  and  though  Limerick  is  by  no  means  a  breed- 
ing county,  yet  very  excellent  sheep  are  fed  in  it  Tim- 
ber is  in  request  in  this  county  chiefly  for  building  ca- 
bins, and  its  price  has  increased  in  a  much  greater  pro- 
portion than  the  rent  of  land.  American  staves  are 
actually  sold  at  Limerick,  and  cost  far  less  than  timber 
produced  in  the  county.  Hemp  was  formerly  culti- 
vated to  a  very  considerable  extent,  but  it  has  been  given 
up.     In  1 808,  39  acres  S  roods  were  planted  with  it 

More  than  100  years  ago,  a  colony  of  Palatines  were 
settled  in  the  county  of  Limerick,  by  Lord  Southwell. 
They  occupy  three  villages,  and  amount  in  all  to  about 
70  fanulies.  They  are  very  industrious,  and  are  better 
fed,  clothed,  and  lodged,  than  the  Irish  peasants.  They 
have  in  general  leases  for  three  lives  or  31  years.  They 
are  not  cottars  for  any  farmer ;  and  are  paid  in  money 
whenever  they  are  employed.  Another  colony^  taken 
from  the  first,  was  planted  by  Silver  Oliver,  Esq.  on  his 
own  estate.  They  consisted  in  all  of  G6  families, 
amounting  to  nearly  700  Protestants.  The  Limerick 
merchants  give  the  Palatines  one  penny  per  stone 
mate  than  the  market  price  for  their  com. 
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Colonies  of 
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The  principal  proprietors  in  Kilkenny,  are  Lord   Limerick. 
Courtenay,  who  possesses  42,000  acres,  the  annual  rent  ^"^"^yi^ 
of  which  was  iE  88,000,  in  1811 ;  Lord  Limerick,  who,  ^^^ 
independently  of  his  property  in  the  city  of  Limerick,  ^^ 
has  an  annual  rent  of  £  6000 ;  Lord  Clare,  £9000 ;  Lord 
Southwell,  £10.000;  Lord  Charleville,  £5000;  Lord 
Sandwich,  £15,000;  Count  de  Sales,  £  15,000;  Mr. 
Oliver,  £  9000 ;    Lord  Massie,  £7000;  Lord  Egre- 
mont,  £8000;  Lord  Adair,  £6000 ;  Marquis  of  Head- 
ford,.  £  4000 ;  Sir  Kdward  Hamip,  £  5000 ;  Mr.  Pigott, 
£10,000;  Lord  Kenmare,  8,800  acres,  &C.    The  leases 
•re  in  general  for  81  years  and  three  lives.    The  price 
of  land  near  Castle  Oliver,  though  in  the  midst  of 
mountains,  is  four  guineas  per  acre. 

The  following  were  the  prices  of  labour  and  provi-  pHees  of 
aions  in  1811  :    Wages  of  a  man  per  day.  Is.  g^d.  labour  and 
wages  of  a  woman,  9d. ;  grazing  a  cow  per  week,  7s.  pwwisioiu.. 
7d. ;  graaing  a  horse,  7s.  7d. ;  Kilkenny  coal  per  cwt. 
2s. ;  potatoes  per  lb.  S\d. ;  fresh  butter  per  lb.  Is.  4^d. ; 
hay  per  ton,  £S  17s.;  mutton  per  lb.  6^.;  beef  per 
lb.  6a.;  eggs  per  score.  Is.  Sd. ;  cheese  per  lb.  lid.; 
fowls  per  couple,  is.  8d« ;  turkeys  each,  8s.  l|d. ;  gee^e 
3s. 

The  river  Maig,  which  presses  the  county,  and  falls  Riven, 
into  the  Shannon,  rises  in  the  Galtees  mountains ;  and 
the  Feale  and  the  Gale,  which  run  northward  through 
Kerry ;  and  the  Black  Water,  which  takes  an  opposite 
course  through  the  county  of  Cork,  have  their  source 
in  the  western  hills. 

The  principal  places  in  the  county  are  Limerick  the  Tdwni. 
capital,  Askeyton,  Kilmalloch,  Adair,  and  Castle  Con- 
nel.  Limerick  has  already  been  described  in  the  pre- 
ceding article.  Askeyton  is  a  decayed  village,  situated 
on  the  small  river  Diel,  near  its  junction  with  the 
Shannon.  It  was  formerly  a  market  town  of  conse- 
quence, and  encirded  with  walla.  It  is  fiunous  for  a 
castle,  built  by  one  of  the  earb  of  Desmond,  and  the 
ruins  of  a  Franciscan  monastery,  founded  in  1420. 
The  castle  was  built  on  an  island  formed  by  the  river 
Diel,  but  only  one  side  of  it  now  remains.  The  hall 
called  the  Desmond  Hall,  rests  on  arches  still  entire. 
The  ruins  of  the  abbey  stand  on  the  other  side  of  the 
river,  at  the  distance  of  a  few  hundred  yards.  The 
cloisters,  which  are  very  entire,  are  built  of  sculptured 
marble,  and  would  have  been  perfect,  had  not  two  of 
the  pillars  been  secretly  carried  away  in  1784.  At  the 
north-east  end  of  the  abbey  is  a  vaulted  burying*plaoe. 
Adair,  now  a  poor  village,  stands  on  the  Maig,  which 
is  crossed  by  an  old  bridge  of  nine  arches,  and  is  navi- 

gable  for  large  boats.  Tne  ruins  of  an  old  castle  over- 
ang  the  river,  and  the  town  contains  the  remains  of 
several  religious  houses.  Kilmalloch,  formerly  one  of 
the  best  built  inland  towns. of  Ireland,  is  now  a  misera« 
ble  village.  It  still  exhibits  the  ruins  of  many  large 
stone  houses,  of  churches,  monasteries,  gates,  ana  walls. 
Castle  Connel  is  a  beautiful  village,  so  called  from  its 
old  castle,  situated  upon  a  rock*  It  is  frequented  on 
account  of  its  medicinal  springs,  and  consists  chiefly  of 
lodging  houses,  almost  all  of  which  are  neat  and  white 
wauied. 

The  county  of  Limerick  sends  two  members  to  par-  Politiafl 
liament.    The  Earl  of  Clare  recommends  one  member.  lUts. 
There  are  3000  freeholders  in  the  county.    The  coun- 
ty is  divided  into  10  baronies,  and  125  parishes,  which 
by  the  Union  form  60  benefices,  of  which  only  S3  had 
parish  churches  when  Dr.  Beaufort  wrote. 

The  number  of  houses  in  the  county  of  Limerick  is  Popolatioa^ 
calculated  at  28,748,  and  the  population  at  170,000, 
by  far  the  greater  part  of  which  are  Catholics*    Th^ 
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tc  of  Limerick  seems  to  be  wet    In  1810  there    It  is  tbe  flat  and  the  sharp  of  the  Mean  Toni  Stutem 
217  days  of  rain,  and  in  181 1,  246.     During  the    which  see,  as  also  Vol.  VII.  p.  7S9.     (^)  •^n-     ' 

^ears  preceding  1811,  the  barometer  ranged  be-        Limma,  Major,  (or  greater)  of  Euler,  has  the  ratio 


diraate  of  Limerick 
were 

two  years 

tween  28.5930.5.     The  greatest  height  of  the  thermo-    S5 
meter  in  summer,  in  the  shade,  is  72^.     See  Dr.  Beau- 
fort's Memoir  of  a  Map  of  Ireland;  Arthur  Young's 
Tour  in  Ireland;  and  Wakefield's  Statislical  Account 
of  Ireland,  paisim. 

LIMMA,  in  music,  is  the  name  of  an  interval,  of  the 
dass  ofsenUlones.  When  first  the  term  was  introduced 
by  Pythagoras,  it  was  intended  to  express  the  remainder 
or  remnant,  (as  Euclid  terms  it,)  after  two  major  tones 


— ,  s68£-ff4-6m,  and  is  the  Semitone  Maximum, 

which  see.     (^) 

128 

Limma,  Major,  of  Maxwell,  has  the  ratio  — ,  -s 
47S+f+4m^  and  is  the  Medius  Semitone,  which 

Limma,  Major,  of  regularly  tempered  scales. 


are  takCTTfrcmi  a  dratessaron ,'  but  the  mire  mc3^*wril    ^  ■  general  flicorem  for  the  values  of  these,  m  Vol. 
ters  have  used  it  to  express  a  variety  of  other  intervals,    ^^**  P*  '^^^'     (c) 


some  of  which  even  belong  to  the  class  of  (ones,  all 
which  it  is  proper  the  musical  calculator  should  be  ac- 
quaint^ with,  VIE. 

Limma,  Cmnma-deficienf,  (L—  C,  or  L^),  has  the  ra« 

^  20480  ^^  2«5 '  ~^^^ + f  +  8m  in  Farcy's  noUtion ; 
its  common  logarithm  is  .9827615,4018 ;  its  Euler's  or 
binary  log.  .05.7267;  its  major  comma  log.  8.19528; 
and  its  schisma  log.  35.178248.  The  following  equa- 
tions will  shew  some  others  of  its  relations  to  the  other 
intervals.  In  Plate  XXX.  Vol.  III.  and  in  the  Phil. 
Mag.  Vol.  xKx.  p.  360,  viz,  itis  =:D+E,^+;ffe,  /+€, 
ir+2C,  or  r+3  c ;  also  =rf— X,  8--d,  1—d,  2—2  c, 
S— 3  c,  or  S— 2  c.     It  is  also  =:X + r  +/,  or  T— 2c— S ; 


Limma,  Minor,  (or  lesser)  of  Euler,  has  the  ratio 


sz47^+f+^m ;  the  Semitone  Mediu$. 


(c) 

24 
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135' 


Limma,  Minor,  of  Maxwell,  has  the  ratio  — ,ms36xJU 

25 

f4-4m ;  and  is  the  Minor  Semitone,  which  see.  (^1 
Limma,  JVftnor,  of  regularly  tempered  scales,  (1).  See 

theorem  in  Vol.  VII.  p.  739.     (#) 

Limma  of  Boeihius,  (greater,)  ulareanus,  Kircher,  &c. 

has  the  ratio  ^— -,  =  54.951163  £  +f+5  m,  the  com- 
mon loj^arithm  of  which  is  .9729754,2594.  It  exceeds 
five  major  commas  by  only  .100824  S.     {() 

Limma  of  Boeihius,  (lesser),  according  to  Glareanus 


=— 2T+2  t+S,  — 4  3ds— 31 1  Ids +5  4ths,  or  III—    is  *tha  of  the  major  tone,  =46.205593  2+f+4  m,  ito 


gV+5  Vlllths;  by  either  of  which  last  this  interval 
mav  be  correctly  tuned  upon  a  Listonian  organ ;  where- 
as Its  place  above  C  will  be  found  to  be  D^^t.  See  our 
articles  Enharmonic  Organ  and  Interval.     {0) 

Limma,  IHasckisma-^rfective,  (L— d)  has  toe  ratio 
129,140,163       3"        «.^.r.o       •*  I       • 

134,217,728'  ^2^7'  =  3*^+f+3«;  ito  common  log.  is 

.9832514,4780,  =  .055644  X  VIII,  =  8.10445  X  c,  = 
S4.173248  X  S.  It  is  =/+r,  fi+x,  p+  2d,  or  D4.2€ ; 
also  =rf— 2X,  P— 2d,  or  3D— 2jfe;  and  =/+C— X, 
_4T+3t+3S,  —7  3ds  —  7  Illds-f  104ths,  or  — I7V 
-4-lOVIII;  by  either  of  which  last  it  may  be  tuned,  and 
will  be  found  equal  CE'^b'  of  Liston's  scale,  as  extend* 
ed  by  Mr.  Farey  in  the  Phil.  Mag.  vol.  xlix.  p.  443.  (() 

Limma,  Double,  (2L),  has  the  ratio  -^-—77-,  or— -^=: 

05530        2  * " 

^S4.2f+8m;itslog.  S5.9547326,l658;  21.=,^^y; 

=T— d,  II  — d,t  — S,  orVIII--5T;  =3  — S  — S; 

Vdis+6  4ths,  or— 10lII+6VIIIr  by  which 


common  logarithm  is  .9772655,4558.     (() 

Limma  of  Philolaus,  is  stated  to  have  been  l^l^ths  of 

the  major  tone,  r=50.0711'519I-|~^+^™>  ^^^  common 
logarithm  of  which  is  .9^53710,0771.     ({) 

15. 
Limma  t^ Pythagoras,  (greater),  has  the  ratio  -ji,  r: 

57S4'f-f-5m;  and  is  the  Semitone  Major,  which  see. 

Limma  (L)  o£  Pythagoras,  ^esser),  MaxweU,  Over- 
end,  Calloott,  Liston,  &c.  or  simplv  the  Limma  of  the 
nomenclature  adopted  in  our  work.     See  Plate  XXX. 

243         3  * 
Vol.  III.    Its  ratio  is  — ^,  or  ^,  =462: +f +4  m.    Its 

common  log.  is  .9773663,0828 ;  and  its  other  logs.  arCf 
.075189X  VIII,  4.19528 xc,  46.18in3XS.  Its  ele- 
ments of  perfect  tune  (as  they  were  first  stated  in  PhiL 
Mag.  vol.  XXX  vii.  p.  274)  are,  =/+2€+s  ;  its  diato- 
nic elements,  =-^T^t-f-S;  its  chromatic  elements, 
t  ^'^  ^    ,     ^       ,       i7%vu    rT-4     -      *     J  J     (PAi/. Mflg.  vol xxxix.  p.  414,)  nS  —  9+iS :  and  in 

last  It  appears  to  be  tuned  as  E^bb  of  Liston  s  extended    Concordant  or  tunable  intervals/it  is  3  4ths  _  2  Illds- 
acale.    It  was  denommated  by  M.  Bemeta^eder  a  di.    g  3^3^  3  4ths— 2  Vths,  or  3  Vlllths— 6  Vths ;  which  last 


24 


minished  third,    (() 

LiMMA,  Gravej  of  Liston's  Essay,  has  the  rations 

25 

S6x+f+3m.    It  is  CC^X  on  his  orffan,  and  occurs  33 

other  times  between  its  59  notes.    It  is  the  Semitone 

Minor,  which  see.     {() 

Limma,  Greater  Enharmonic,  or  greater  of  the  mean 

lone  system,  (L),  is  equal  S-fic>  or  8  — }c;  it  is= 

59.7^19656  S+f+ 5m,  and  its  loff.  =.9706225,1843.. 

See  Mean  Tone  System,  and  Vol.  VIL  p.  789.    (() 

1024 
LiMMA,  Greatest,  of  Chambers,  has  the  ratio  77^71= 

1125 

83 2-1-2 f-)-7m;  and  is  the  Minimum  Tone,  which 
see.     (0 

Limma,  Lesser  Enharmonic,  or  lesser  of  the  mean 
tone  system,  (1),  is  equal  d+^Cf  or  S— ^c;  it  is  = 
3B.75l9656x+{-i'3m,  and  iU  log.  is  .9809224,7507. 


is  the  mode  of  tuning  this  interval  above  C  in  Mr.  Lis- 
ton's extended  scale,  vix.  D\  (See Interval.)  Besides 
which,  it  occurs  27  times  in  tne  various  intervals  be- 
tween the  59  notes  of  the  scale  of  Mr.  Liston's  Enhar- 
monic Organ,  which  see. 

The  following  equations  exhibit  the  relations  of  \);ie 
limma  with  all  die  other  intervals,  vis. 


L=C+rf 

L=  ^  4-^^ 

4L=  ^  -j-3P 
7L=  ^  +3T 
17L=2(p+*4 
8L=  p  +V 
S4L=4^  +  »7 
4lL=.5^  +  »VIII 
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of  a  hill^  and  the  country  being  very  flat  to  the  80Ut)i«- 
east  and  south- vest^  it  may  be  seen  at  the  distance  of 
20  miles.  Its  western  front  is  mok  remarkable  for  the 
beauty  and  magnificence  of  its  architecture.  The  church 
is  ornamented  with  three  towers  ;  and>  till  the  year 
1808>  each  of  these  was  surmoimted  with  a  central 
spire^  the  height  of  whidi  was  101  feet  The  two 
western  towers  are  180  feet  high ;  they  are  all  highly 
decorated.  The  great  tower  in  the  middle  of  the  churn 
la  SOO  feet  high.  Besides  the  western  front  already 
mentioned,  what  is  called  the  great  marigold  window, 
and  the  great  bell,  particularly  deserve  notice.  The 
first  foundations  of  this  cathedral  were  laid  in  1086 ; 
it  was  rebuilt  in  128^.  The  parish  churdies  of  Lin- 
coln are  very  mean.  The  county  jail  is  a  strong  and 
commodious  structure,  on  Mr.  Howard's  plan.  Lin- 
coln is  a  county  of  itself,  with  four  townsnips  in  the 
neighbourhood  subject  to  it,  called  the  Liberty  of  Lin- 
coln—a privilege  granted  by  George  I.  and  unequalled 
by  that  of  any  dty  in  the  kingdom.  It  is  governed  by 
a  corporation,  consisting  of  a  mayor,  twelve  aldermen, 
two  sheriffs,  twenty-eight  common-council  men,  and 
four  chamb^lains,  with  several  inferior  officers.  It  re-* 
turns  two  members  to  Parliament,  the  right  of  election 
This  interval  has  been  called  the  ancient  hemitone  of  being  vested  m  the  dtiaens  and  freemen^  amounting 
Pythagoras  and  Aristozenus,  the  hemitonum  (or  semi-    to  about  1200. 

tone)  of  Boethius  and  Sauveur,  the  remnant  of  Euclid,  The  trade  of  LincoUi  depends  principally  on  the  Wi* 
the  residual  of  Dr.  Boyce,  the  com  ma- deficient  minor  tham.  As  this  river  has  a  navigable  communication  with 
second,  the  diminished  second  of  Bemetzrieder,  the  the  Trent,  and  of  itself  navigable  to  Boston,  Lincohi 
chromatic  semitone  of  the  Abbe  Peyton,  the  deficient  has  a  great  trade  on  it  in  com  and  wool.  Large  ouan- 
major  semitone  of  Chambers,  &c.    (()  tities  of  these  are  sent  into  Yorkshire,  from  which  are 

LiiCMAj  Redundant,  of  Liston's  Essay,  has  the  ratio    brought  back  coals,  &c     There  is  a  small  manufi^cture 

for  camlets  in  this  city. 

In  1801,  Lincoln  contained  1574  houses,  and  7898 
inhabitants.  In  1811,  the  population  returns  were  aii 
follow : 


V 

7 
7 
7 
57 

57 

12L=  VIII  — 5d 
7L=VIII— 5P 
2L=:  VIII  — 5T 
L=S  VIII— 5 V 
L=  /  +2s+2m 
L=  /  +Sx  +d 
L=:  /  -h  ^  +R 
5L=sS-K4E-hR 
L=S«-  +  F  — f 
L=  S-hife— /c 
L'=E  +  /-/ 
L=:VT+  5  — 2V 
L=:  8  +  rf  —VII 
L=III  — T— S 
L=1V— HI— P 
L=  6  —  5  — P 
L=VII—  7  — S 


-~--,=r5  2:4-2f4-7m;  and  is  the  Minimum  Tone, 
1125  ^      ^ 

which  see.    (^) 

14,348,907 


or 


Houses  inhabited, 
Families  inhabiting  them. 
Houses  building, 

uninhabited. 
Families  in  agriculture, 

in  manxifactures, 
All  others,  -        • 

Males,  •        •        • 

Females,       •        .        . 


Total, 

Fopulation  in  ISOlt 


LiMMA,  Triple,  (S  L)  has  the  ratio  ^^J^^^lff 

^  s  188  S  4-  8  f -Hl2m ;  its  log.  =:  .9820989,2486: 

It  is  equal  T+/-|-r,  or  9  VIII  — 15  V ;  and  id  F^3  bb 
of  Liston's  extended  Scale.     See  Interval.     (^ 

Lmiffa  Fariahle.  In  the  8d  Prop,  of  Sect.  V.  of  Dr. 
Smith's  Harmonics,  he  has  given  a  table  of  the  synchro- 
nous variations.  In  any  manner,  of  the  two  mean  lim« 
mas,  and  five  mean  tones,  of  which  he  there  assumes 
every  tempered  octave  to  be  composed.    (() 

LIMM AT.    See  Switzerland. 

LINCOLN,  a  city  of  England,  and  the  countv-town 
of  Lincolnshire,  is  131  miles  to  the  north  of  Lon- 
don. It  is  situated  on  the  side  and  top  of  a  high  hill, 
fitxn  which  there  is  a  steep  descent  to  the  south,  where 

the  Witham  flows,  divided  into  three  small  channels,  coasc  oi  j&ngiana,  is  oounaea  on  tne  nortn  dv 
It  18  an  ancient  ill-built  city,  which  has  fallen  off  much  shire,  firom  which  it  is  in  part  divided  by  the  river 
firom  its  former  splendour  and  celebrity ;  it  consists  Humber ;  on  the  east  by  tne  German  Ocean,  by  the 
chiefly  of  two  long  streets  and  several  smaller  ones,  arm  of  the  sea  called  the  Wash,  and  by  Norfolk ;  on 
There  are  two  suburbs,  one  part  of  which  extends  from  the  west  by  Nottinghamshire  and  Leicestershire ;  and 
the  foot  of  the  hill  to  the  south,  the  other  lies  on  the  on  the  south  by  the  counties  of  Rutland,  Northamp- 
north  side  of  the  city,  and  is  called  Newport  Till  ton,  and  Cambridge.  It  is  of  an  oblong  form,  pre- 
within  these  few  years,  there  were  very  few  improve^    senting  an  extendi  coast,  in  the  form  of  a  bow,  to  the 


1813 

197T 

29 

28 
46S 

iiir 

392 
417T 
4684 

8861 
7398 

1363 
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Incressey       •        ■ 

See  Beauties  of  England  and  Wales,  voL  ix.;  and 
Young's  Agricultural  Report  of  Lincolnshire,    (w.  s.) 

LINCOLNSHIRE,  a  maritime  county  on  the  east  Situatieii 
coast  of  England,  is  bounded  on  the  north  by  York-  ?"?  ^'*** 


ments  in  Lincoln ;  but  very  lately,  some  of  the  foot- 
patha  have  been  paved,  a  market-place  has  been  erect- 
ed, and  the  town  has  been  h'ghted ;  a  new  road  has 
also  been  made.   There  are  eleven  parish  churches,  be- 


German  Ocean.  In  respect  to  size,  it  is  the  third  coun- 
ty in  the  kingdom.  Its  length  is  about  70  miles ;  its 
greatest  breadth  45;  and  its  circumference  260.  Its 
area  comprises  2787  square  miles,  or,  according  to  other 
mdea  the  cathedral ;  the  assize-hall'  and  the  town-hall  authorities,  2814.  The  number  of  its  acres  is  estimat-  Bx*«ni 
are  the  other  public  buildings  worthy  of  notice.  The  ed  by  some  at  1,800,880,  and  by  others  at  1,848,520; 
cathedral,  which  is  verv  large,  is  much  and  justlj  ad-  and,  according  to  another  calculation,  at  1,893,100: 
mied  for  its  inside  architecture,  which  is  in  the  richest  of  this  area,  it  is  calculated  that  there  are  about  473,000 
and  lightest  Gothic  style.    Being  situated  on  the  top    acree  of  enclosed,  marsh,  and  fen  iands ;  200,000  of 
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94aco1ii-  commonf,  wastes,  and  unembanked  salt  marshes; 
7^^,  ,  268,000  of  common  fields,  25,000  of  woodlands,  and 
927, 120  of  enclosed  u|)]and.  Such  is  the  calculation  of 
Mr.  Stone,  in  his  Agricultural  Report  of  this  county. 
Mr.  A.  Young  divides  its  area  differently.  According 
to  him,  the  Wolds  contain  234,880  acres ;  the  heam 
178,400;  the  lowland  776,960;  and  miscellaneous 
718,880. 

Lincolnshire  is  divided  into  three  districts,  called 
Holland,  Kesteven,  and  Lindsey.  Holland  is  subdi- 
vided into  three  hundreds,  and  contains  5  market  towns 
and  36  villages.  Kesteven  is  subdivided  into  nine  hun- 
dreds and  three  sokes,  and  contains  7  market  towns 
and  190  villages ;  and  Lindsey  is  subdivided  into  fif- 
teen hundreds  and  two  sokes,  and  contains  1  city,  19 
market  towns,  and  431  villages.  This  last  division  is 
by  much  the  largest,  occupymg  nearly  one  half  of  the 
county,  extending  from  the  sea  on  the  east,  to  Notting- 
hamshire on  the  west,  and  from  the  Witham  to  the 
Humber.  In  this  space  are  comprised  upwards  of 
1,000,000  acres.  Kesteven  is  bounded  on  the  north  and 
north-east  by  the  Witham,  which  separates  it  from 
Lindsey ;  on  the  east  by  the  division  of  Holland ;  on 
the  south  by  the  nver  Welland,  which  separates  it  from 
Northamptonshire ,  and  on  the  west  by  Nottingham- 
shire, Leicestershire,  and  Rutlandshire.  Holland  forms 
the  south-east  part  of  the  county.  It  is  bounded  on  the 
west  by  Kesteven ;  on  the  east  by  the  sea ;  on  the  south 
b^  Cambridgeshire  and  Northamptonshire;  and  by 
Lindsey  on  the  north*.  This  division  is  subdivided  into 
Upper  and  Lower  Holland.  The  principal  towns  are, 
Lmcdb,  a  city,  and  the  county  town,  Boston,  Stam- 
ford, Spalding,  Louth,  Barton,  Grimsby,  Gainsborough, 
Homcastle,  and  Spilsby.  It  contains  630  parishes  ;  is 
in  the  midland  circuit,  in  the  province  of  Canterbury, 
and  diocese  of  Lincoln,  and  returns  12  members  to 
parliament ;  two  for  the  county,  two  for  Lincoln,  two 
for  Grimsby,  two  for  Grantham,  two  for  Stamford,  and 
two  for  Boston. 

There  are  three  grand  natural  divisions  of  this  coun-  ^ 
ty ;  the  wolds,  heaths,  and  fens.  The  wolds  extend 
from  Spilsby,  for  about  40  miles,  in  a  direction  nearly 
north-east,  to  the  vicinity  of  the  Humber  at  Barton ; 
their  average  breadth  is  about  eight  miles.  The  heaths, 
to  the  north  and  soutli  of  Lincoln,  constitute  a  tract  of 
high  country,  sloping  in  general  sharply  to  the  west. 
Beneath  the  line  of  Uie  wolds,  and  parallel  with  the 
coast,  lies  an  extensive  tract  of  land,  stretching  from 
Barton  to  Wainfleet,  in  a  direction  north-west  and  south- 
east. Its  breadth  varies  from  eight  to  ten  miles.  This 
is  distinguished  from  the  fens  pro}ierly  so  called,  and 
is  denominated  the  Marsh.  It  is  protected  from  the  en- 
croachments of  the  sea  bv  embankment.  Part  of  the 
fens  are  in  the  district  of  kesteven,  but  by  far  the  great- 
er part  are  in  the  district  of  Holland.  These  form  one 
of  the  most  striking  features  of  the  county ;  they  con- 
sist of  lands  whidi,  at  some  remote  period,  liave  been 
covered  by  the  sea,  but  have  been  recovered  by  art  and 
industry.  They  are  intersected  by  ditches,  called 
droves,  which  divide  the  properties,  and  are  united  to 
larger  canals,  called  dikea  or  drains,  some  of  which  are 
navigable  by  barges.  All  these  fens  are  below  high 
water  mark ;  in  consequence  of  which,  when  the  drains 
are  filled  by  the  rains,  the  sluice  gates  are  no  longer 
able  to  carry  off  the  water ;  at  the  same  time,  the  sea- 
water  forces  its  way  through  the  loose  soil.  From  tliese 
two  causes,  this  tract  oi  country  is  frequently  flooded. 
Parallel  to  the  droves  and  drains  in  the  fens,  are  banks 
an  which  the  roads  are  constructed.    Engines  of  great 
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power  are  employed  to  liil  the  water  from  the  lower    tineoU- 
levels  into  the  higher  ones,  or  drains ;  but,  notwith-      »**"«• 
standing  these,  the  county  is  frequently  under  water.       ""'^Y**' 

In  point  of  soil,  Lincolnshire  may  be  reckoned  in  ge-  s«L 
neral  fertile.  The  soil  of  the  heaths  is  in  general  a  good 
sandy  loam,  on  a  bed  of  limestone.  The  wolds  con- 
sist of  sand  and  sandy  loam,  on  flinty  loam,  with  a  sub- 
stratum of  chalk.  The  marshes  are  divided  into  two 
kinds;  the  north  marsh  comprises  a  large  extent  of 
rich  salt  lands ;  the  south  marsh  is  composed  of  strong 
clay,  rather  cold,  and  of  inferior  value.  Between  these 
two  marshes  is  a  rich  broom  loam ;  and  between  the 
wolds  and  the  heath  the  soil  varies  considerably.  The 
isle  of  Axholme,  a  river-island  formed  by  the  Trent, 
Idle,  and  Dun,  about  10  miles  long  and  4  broad,  con- 
tains perhaps  the  richest  soil  in  Lincolnshire.  It  con- 
sists of  black  sandy  loams,  warp  lands,  brown  sand» 
and  rich  loams.  Between  Gainsborough  and  Newark 
also,  is  a  tract  of  flat  sandy  soil,  of  good  quality.  This 
species  of  soil  also  prevails  from  Binbrook  to  Caiston  ; 
but  the  sand  changes  into  a  rich  loam  near  Barton.  The 
soil  of  the  fens  is  m  general  rich,  being  composed  of 
what  is  called  silk.  From  the  account  already  given  of 
the  natural  divisions  of  tliis  county,  it  will  be  evident, 
that,  in  respect  to  surface,  it  is  in  general  uninterest- 
ing ;  it  is  not  however  so  much,  or  so  entirely  so,  as  ig 
commonly  imagined.  Some  parts  of  the  county  are  ra- 
ther elevated,  especially  in  the  district  of  Lindsey  ;  and 
from  the  wolds  and  the  heaths  to  the  north  and  south 
of  Lincoln,  there  are  many  fine  views  over  the  lower 
regions. 

The  climate  is,  on  the  whole,  cold  and  damp.  North-  Clxmat«i 
east  winds  in  the  spring  are  more  sharp  and  prevalent 
than  furtlier  inland.  About  the  autumnal  equinox, 
strong  westerly  winds  are  frequent.  Most  rain  falls  in 
tlie  sununer,  when  tlie  wind  is  in  the  north  and  easL 
On  the  low  land  near  the  Humber,  snow  seldom  lies 
long.  The  fens  and  marshes  are  naturally  very  damp ; 
and  the  wolds  and  heaths  dry  ;  but  cold  agues  prevail 
in  the  former,  but  not  nearly  so  much  as  formerly. 

The  principal  rivers  of  this  county  are  the  Trent,  RiTei^ 
Ancholme,  Witham,  Welland,  and  Glen.  The  Trent 
forms  the  boundary  on  the  north-west  side  between 
Nottinghamshire  and  Lincolnshire,  from  North  Clifford 
to  Stock  worth.  It  afleniards  forms  tlie  east  boundary 
of  Uie  Isle  of  Axholme  ;  from  thence  it  flows  to  Aid- 
borough,  where  it  is  joined  by  the  Dun,  and  aften. 
wards  by  the  Ouse;  it  then  unites  with  the  Humber. 
It  is  navigable  from  Gainsborough.  The  Ancholme 
rises  in  the  wolds,  and  falls  into  the  Humber  a  few 
miles  below  the  junction  of  tlie  Trent ;  it  is  navigable 
to  Glaiuifbrd  bridge.  The  VVelland,  which  rises  in 
Northamptonshire,  passes  Market  Deeping,  and  then 
enters  tlie  fens.  It  afterwards  divides  into  two  streamai, 
only  one  of  which  continues  in  this  county,  being  car- 
ried in  an  artificial  channel  to  Spalding,  where,  meet- 
ing the  Glen,  it  empties  itself  into  Fossdyke  Wash,, 
to  the  east  of  Boston.  These  rivers  (with  the  excep- 
tion of  the  Ancholme)  neither  rise  in  this  county,  nor 
flow  through  much  c^*  it.  But  the  Witham  is  complete- 
ly a  Lincohishire  river.  It  rises  near  South  Witham, 
about  10  miles  to  the  north  of  Stamford.  Its  course  is 
first  north,  and  then  east  by  Grantham.  At  Long  Bon- 
nington,  it  bends  again  to  the  north,  and  flows  tlirough 
a  wide  sandy  valley  to  Lincoln.  From  this  city  its 
course  is  east  and  south-east  to  Boston,  where  it  enters 
the  sea.  The  channel  of  tliis  river  being  naturally  shal-  Canali* 
low,  and  little  fit  either  for  navigation  or  for  draining  the 
land,  an  artificial  channel  has  been  cut  fixxn  Boston,  a 
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I.imdh-  considerable  way  up  ihe  ecmnty.  There  are  several 
■^"^  other  artificial  navigations  in  Lincolnshire.  The  Foss- 
"""'""^  dyke»  which  was  ciit  by  King  Henry  1.  is  an  artificial 
trench,  extending  about  seven  miles  in  lengthy  from 
the  great  marsh  near  the  city  of  Lincoln,  to  the  Trent 
near  Torksey.  It  is  the  first  canal  that  was  made  in 
England.  The  Fossdyke  joins  the  artificial  channel  of 
the  Witham.  At  Sleaford  there  is  a  canal  firom  the 
Witham  to  Boston.  The  Grantham  canal  goes  from 
that  town  to  tlie  Trent,  near  Holme  in  Nottingham- 
shire. Its  lengUi  is  SO  miles ;  its  fall  1 48  feet.  The 
Ancholme  cut  exteiuU  from  Bishop's  Bridge  to  the 
Humber  at  Feszaby  sluice.  The  Homcastle  canal  pro- 
eeeds  from  that  town  to  the  Witham.  The  Louth  ca- 
nal ocxnmences  about  haif  a  mile  from  that  town,  and 
keeps  parallel  with  the  banks  of  the  Lead,  by  which 
it  is  supplied  with  water.  About  four  miles  from  Louth, 
it  leaves  the  river,  and,  taking  a  direction  to  the  north, 
joins  the  sea  at  Tetny  ;  its  len^:th  is  about  1 1  miles. 

The  sesM^oast  of  Lincolnshire,  in  general,  lies  low 
and  flat,  or  with  a  small  dediv^ity  to  the  east.  The 
extent  of  sand  dry  at  Low  water  is  very  great ;  the  dif- 
ference between  high  and  low  water-mark,  in  some 
places,  extending  even  to  two  miles.  There  are  many 
banks  called  chain-huts,  which  are  dry  at  low  wa- 
ter :  these  are  composed  of  roots,  trunks  and  branches 
of  trees,  intermixed  with  leaves  of  aquatic  plants.  The 
trees  are  diiefiy  bircli,  fir,  and  oak :  trunks  of  great 
trees  are  likewise  found  in  the  fens.  These  prciun- 
etancea  prove,  Uiat  not  onlv  the  fenny  part  of  the  coun- 
ty, but  also  the  coast,  nas  undergone  considerable 
raanges.  In  some  parts,  the  sea  has  gained  on  the 
land,  and  in  other  parts  it  has  retired.  Wrangle,  on 
the  wapentake  of  Shirbeck,  in  the  division  of  Holland, 
now  a  village  between  two  and  three  miles  from  the 
sea,  was  a  port  in  the  time  of  Edward  III.  and  sent 
one  ship  to  the  siege  of  Calais  in  1346.  W^ainfieet,  at 
the  same  period,  sent  two,  and  indeed  continued  a  ha^ 
ven  of  considerable  consequence,  till  the  stream  which 
flowed  near  it  was  diverted  towards  Boston.  On  the 
other  hand,  the  sea  haa  encroached  near  Skegnesse ; 
this  is  now  a  village,  but  formerly  it  was  a  large  wall- 
ed town.  According  to  Leland,  walls,  town,  church 
and  all,  were  "  eaten  up  by  the  sea." 

The  mineralogy  of  Lmcolnshire  is  singularly  barren, 
•8  will  naturally  be  supposed  from  the  description  giv- 
en of  its  surface  and  soil.  As  it  is  oflen  found  neces- 
sary to  dig  to  a  very  great  depth  for  water,  especially  to 
the  fenny  parts  of  the  county,  where  there  are  very  few 
springs,  the  strata  have  been  laid  bare  to  a  very  great 
oepth  in  some  places  :  they  plainly  indicate  the  alluvial 
formation  of  the  ground.  In  boring  at  the  bottom  of  a 
well  ^7  feet  deep,  a  stratum  of  blue  marl  was  found, 
of  the  colour  of  Westmoreland  slate,  which  continued 
for  upwards  of  1 50  yards,  with  exceptions,  occasional- 
ly, of  only  a  few  Indies.  But  though  Lmcolnshire 
is  poor  in  minerals,  it  is  rather  interesting  in  other 
branches  of  natural  history.  In  the  lower  or  southern 
division  of  the  district  of  Holland  are  found  immense 
numbers  of  wild-ducks,  teal,  widgeons,  grebes,  god- 
wits,  wimbles,  coots,  ruffs,  starlings,  &c  Near  Spal- 
ding is  the  greatest  heronry  in  England.  The  avoset, 
or  yolper,  distinguished  by  its  bill,  which  bends  up- 
wards, is  fi^und  in  great  abundance  about  Fossdyke 
Wash,  and  likewise  knots  and  dotterels.  The  river  An- 
diohne  is  noted  for  its  fine  eels,  and  the  Witham  abounds 
in  pikes. 

Lincolnshire  is  distinguished  as  an  agricultural  coun- 
ty.   Landed  property  varies  much  in  respect  to  size. 
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Mr.  Young  says,  the  largest  estate  is  about  £25,000  a- 
year.  In  the  island  of  Ancholme,  property  is  very 
much  divided :  the  inhabitants  live  in  villages,  and  al* 
most  every  house  is  inhabited  by  a  farmer,  the  proprie- 
tor of  his  farm,  of  from  four  or  dye  to  thirty  or  forty 
acres.  These  farmers  have  little  money,  but  they  pos- 
sess nearly  all  the  necessaries  of  life  within  themselves. 
On  the  wolds  also  there  are  many  yeomen  who  fium 
their  own  estates ;  but  these  are  much  larger,  £300, 
£400,  or  even  £700  a-year.  In  the  low  country,  there 
is  much  copyhold  land,  but  not  much  in  the  higher 
districts.  On  the  wolds,  farms  are  large,  from  5'  '0  to 
1000  acres.  In  the  fens  they  are  small ;  in  the  other 
parts  of  the  county  they  are  of  a  moderate  size,  1 50  or 
200  acres.  Leases  are  very  rare.  In  the  fens,  tliere 
are  several  agricultural  implements  peculiarly  adapted 
to  that  kind  of  land ;  the  implements  used  on  the  dry 
land  do  not  require  particular  notice. 

The  uplands,  open  and  enclosed,  which  are  nearly 
double  in  extent  to  the  enclosed  and  o|)en  marshes  and 
fens,  yield  grain  of  all  sorts  in  great  abundance ;  while 
the  lower  lands  produce  oats,  hemp,  flax,  wood,  &C. ; 
but,  on  the  whole,  it  is  not  as  an  arable  district,  that 
Lincolnshire  is  celebrated  for  its  agricultural  skill  or 
success.  According  to  Mr.  Young,  tne  average  produce  wheat,  ftc> 
of  wheat  is  about  3|  quarters  ;  the  quality  however  is 
coarse.  The  average  produce  of  barley  is  4^  quarters ; 
the  quality  of  it  al^  is  not  veir  good.  The  average 
produce  of  oats  is  6  j  quarters ;  for  this  grain,  Lincoln- 
shire, especially  the  fens,  is  justly  celebrated.  The 
quanti^  produced  in  the  fens  generally,  that  is,  the 
iens  of  Lincolnshire,  Northamptonshire,  Cambridge- 
shire, and  Norfolk,  is  supposed  to  be  equal  to  nearly  all 
the  rest  of  England ;  and  the  quality  is  good.  The  ave- 
rage produce  of  beans,  according  to  Mr.  Young,  is  Sj 
quarters  per  acre.  Rape  is  much  cultivated  on  many 
of  the  fens,  partly  for  sheep  food  and  partly  for  oil. 
About  50  years  there  were  few  turnips  grown ;  at  pre- 
sent they  are  common,  but  not  well  managed.  Wood 
is  cultivated  on  the  rich  loams  of  the  low  country,  es- 
pecially on  fresh  grass  lands.  The  principal  demand 
for  it  is  from  Lancashire  and  Yorkshire.  Hemp  is  much 
grown  near  Swineshead  and  in  other  parts  of  the  low 
country.  Sainfoin  is  a  favourite  and  valuable  crop  on 
all  the  soils  partaking  of  chalk;  on  the  wolds  it  lasts 
8  or  9  years;  on  some  of  the  heath  lands  12  or  14  years. 
In  some  parts  of  the  isle  of  Axholme  onions  are  culti« 
vated  on  a  considerable  scale ;  the  farmer  ploughs  the 
land  once,  and  then  lets  it  at  the  rate  of  L.5  per  acre 
to  those  who  sow  this  crop;  if  abundant,  it  is  worth 
L.50  an  acre.  The  depth  and  moisture  of  the  soil  in 
the  low  parts  of  this  county  are  particularly  favourable 
to  cabbages,  and  they  are  accordingly  grown  to  a  great 
extent,  with  considerable  care,  and  in  a  very  profitable 
manner. 

It  has  already  been  stoted  that  Lincolnshire  is  distin-  craainf 
guished  much  more  for  its  grazing  than  its  arable  hus-  Unds. 
bandry  ;  the  soil  of  its  grazing  lands,  is  a  rich  loamy 
clay,  some  parts  of  which  are  btiff,  but  the  whole  of  it 
of  uncommon  and  almost  unparalleled  fertility  :  Some 
of  the  best  of  these  lands  lie  in  the  country  round  Bos- 
ton. In  the  year  1796,  20  acres  near  this  town  kept 
18  cattle  and  80  sheep:  and  there  are  even  instances 
more  extraordinary.  Mr  Young  mentions  8  acres  in  this 
part  of  the  county  which  will  keep  in  summer  10  oxen 
and  40  sheep,  and  in  winter  3«»  sheep :  These  are  »ur-. 
prising  instances  of  fertility,  when  it  is  considered  that 
the  sheep  are  generally  of  •  he  large  Lincoln  oreed  ,  and 
the  average  weight  of  the  oxen  reaches  70  stone.    Be« 
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aides  the  rich  ^[razing  lands  near  Boston,  lands  of  equal 
Utility  for  thisTjpurpose  are  found  at  Algarkirk^  Foss- 
dyke,  Sutterton,  Kirton^  Fraropton,  Wyberton,  &c. ; 
these  will  carry  in  summer  a  bullock  or  a  bullock 
and  a  half,  besides  four  sheep  an  acre  ;  and  two  sheep 
an  acre  in  winter.  .  As  the  sheep  may  be  estimated  at 
S4  lb;  the  quarter,  and  the  bullocks  at  70  stone  each, 
there  will  be  about  300  lb.  of  mutton  and  nearly  400  lb. 
of  beef  per  acre ;  or  suppose  the  whole  mutton,  there 
will  be  7^  sheep  per  acre  in  the  summer,  besides .  the 
winter  food.  In  addition  to  this  ought  to  be  reckoned 
the  wool,  which  cannot  be  estimated  at  less  than  43} 
lb.  per  acre.  This  stocking  exceeds  that  of  the  richest 
grazing  lands  in  Somersetshire,  and  is  probably  not 
equalled  in  any  part  of  the  kingdom. 

The  Lincolnshire  cattle  are  mostly  of  *a  large  sort, 
with  ffreat  heads  and  short  horns.  The  dairy  is  little 
regarded ;  the  rearing  of  calves  is  a  good  deal  attended 
to;  but  the  grand  object  is  fattening  cattle  foT-thd 
butcher.  The  sheep  of  this  county  is  a  large'  homed 
animal,  weighs  well  when  fat,  and  bears  a  heavy  fleece 
of  coarse,  long  stapled  wool ;  the  weight  per  fleece  is 
nearly  9  lb.  Lincolnshire  is  stocked  with  sheep  far 
beyond  any  other  county  in  the  kingdom  ;  according 
to  Mr.  Young  there  are  nearly  2  500,000  sheep  kept  in 
it,  producing  nearly  22,000,000  lbs.  of  wool  Lincoln- 
ahire  has  long  been  famous  for  a  fine  breed  of-  horses ; 
though  in  consequence  of  many  of  them  being  taken 
into  Yorkshire  uid  sold  at  the  fairs  there;  the  latter 
countjjT  has  deprived  Lincolnshire  of  much  of  its  credit 
on  this  score.  In  the  district  of  Holland,  almost  every 
farmer  keeps  a  number  of  mares  for  the  purpose  of 
breeding.  In  the  neighbourhood  of  Long  Sutton,  re- 
markably fine  and  useful  saddle  horses  are  reared.  The 
finest  and  best  horses  in  the  kingdom,  chiefly  blood 
horses,  are  bred  on  the  wolds. 

In  connection  with  the  agriculture  of  the  county  may 
be  mentioned  the  rabbit  warrens,  the  decoys,  and  the 
geese:  the  first  were  formerly  much  more  extensive 
than  they  are  at  present,  many  being  broken  up  for 
tillage ;  yet  many  thousand  acres  are  still  directed  to 
this  Kind  of  stock.  Those  rabbits  that  are  bred  in  the 
beginning  of  May  are  deemed  the  beat ;  the  clear  white 
ikins  bring  the  highest  price ;  ader  them,  what  are 
called  the  silver  grey.  Several  causes  have  contributed 
to  diminish  the  number  of  rabbit  warrens;  the  decline 
in  the  value  of  their  skins ;  their  uncommon  and  almost 
indiscriminate  voracity  ;  all  kinds  of  herbs,  roots,  grain, 
fruit,  bark  and  branches  of  younff  trees  being  eaten  by 
them ;  and  lastly,  the  soil  of  old  warrens  being  ex* 
tremely  fertilized  by  the  urine  and  dung  of  the  rabbits, 
this  drcumstance  also  has  contributed  to  the  decrease 
of  this  animal  The  most  considerable  and  numerous 
decoys  are  in  the  Holland  division  of  this  county.  They 
are  formed  of  pools  surrounded  by  woods ;  from  these 
pools  there  are  small  drains  called  pipes.  When  the 
proper  season  arrives  they  are  carried  bjr  nets,  and  by 
means  of  a  decoy  bird  the  wild  fowl  are  mduced  to  en- 
ter the  pool  through  the  drain  thus  covered :  when  they 
have  entered  the  cnannel,  the  net  is  drawn  and  they  are 
inclosed  and  taken ;  the  ^neral  season  for  catching  is 
from  the  end  of  October  till  February.  The  decoys  of 
Lincolnshire  supply  the  London  market  with  wild  f^wl ; 
the  number  taken  is  immense :  it  is  said  that  10  decoys 
in  the  west  fen  during  one  winter  supplied  51,200. 
Geese  are  plucked  ^ve  times  a  year  in  general ;  in  some 
parts  only  three  or  four  times.  The  first  plucking  at 
Lady  Day  is  for  quilted  feathers.  The  feathers  of  a 
dead  goose  are  more  valuaVle  than  those  of  a  live  one. 


but  only  as  being  in  larger  quantity  ;.by  the  potmd  the 
feathers  o^  a  live  goose  are  more  valuable.  The  practice 
of  plucking  alive  has  prevailed  ever  since  feather-beds 
came  into  general  use;  three  dead  geese  yield  a  pound 
of  feathers. 

Besides  the  usual  modes  of  improving  land  by  .ma- 
nures, &c.  Lincolnshire  has  been  much  improved  by 
drainage,  {)aring  and  burning,  and  manuring.  From  the 
nature  of  its  surface,  especially  in  the  south-east  parts 
of  the  county,  it  is  evident  that  lio  substantial  b^efit 
could  be  derived,  except  by  previous  drainage  carried 
to  a  greater  extent,  and  on  a  more  substantial  pkn  than 
any  other  p^rt  of  the  kingdom  required.  According  to 
Mr.  Young,  "  without  gomg  back  to  very  remote  periods, 
there  cannot  have  been  less  than  150,000  acres  drained 
and  improved  on  a  rental  created  of  at  least  L.  150,000  a« 
year.  P^ing  and  burning  has  been  practised  with  great 
•success  in  many  of  the  tens  after  they  are  thoroughly 
drained,  especially  in  deepening  fens  ;  it  has  also  been 
carried  on  with  advantage  on  Lincoln  heath  and  the 
wolds.  But  the  most  sinnrular  and  beneficial  mode  of 
improvement  practised  in  Lincolnshire  is  warping  :  this 
may  be  shortly  described  as  permitting  the  tide  to  flow 
over  the  land  at  high  water,  and  letting  it  off  at  low 
water.  The  water  of  the  tides  that  come  up  the  Ouse, 
Trent,  Dun,  and  other  rivers  which  form  the  H umber 
is  extremely  muddy;  by  permitting  these  waters  to 
flow  over  the  land  and  remain  there  till  the  returning 
tide  carries  them  off.  the  soil  will  be  raised  in  the  course 
of  one  summer  from  6  to  16  inches;  and  this  deposited 
soil  is  of  the  richest  quality,  consisting  of  argillaceous 
and  siliceous  earth,  with  a  very  large  proportion  of  mu« 
cilage.  In  order  to  warp  land,  a  canal  is  made  from  the 
river,  with  a  sluice  at  the  mouth ;  and  that  the  water 
may  be  of  a  proper  depth  on  the  land  to  be  warped, 
and  also  to  prevent  its  flowing  over  the  adjoining  lands, 
banks  are  raised  round  the  fields  that  are  to  be  warped. 
Hence  it  will  be  evident  that  the  expence  is  very  great, 
but  the  wonderful  fertility  thus  bestowed  on  the  lahda 
fully  compensates  for  it 

Lincolnshire  is  not  distinguished  for  its  manufactures; 
at  Gainsborough  there  is  a  pretty  larg*  manufactory  of 
brushes  and  coarse  hemp  sacking  About  Normanby, 
Barton,  &c.  flax  is  spun  and  woven  into  lin^n,  but  not 
to  any  extent  Spinning  schools  have  lately  been  esta- 
blished in  the  southern  parts  of  the  county,  but  they  do 
not  seem  to  thrive.  There  are  several  large  fairs  in  the 
county  ;  that  of  Homcastle  is  particularly  noted  for  the 
number  and  excellent  quality  of  the  horses  sold  at  it. 

No  county  in  the  kingdom  is  more  celebrated  for  its 
ecclesiastical  architecture  than  Lincolnshire ;  and  this 
character  applied  to  it  in  former  times  with  even  greater 
justice  ancl  propriety  than  it  does  at  present  It  de- 
serves to  be  noticed,  "  that  the  most  splendid  edifices 
which  adorn  this  district,  were  erected  chiefly  in  its 
lowest  and  most  fenny  situations,  where  all  communi- 
cation must  formerly  have  been,  and  even  to  thi»  day  is 
extremely  diflicult  The  most  beautiful  eccle^iajitical 
edifices  are  in  the  districts  of  Kesteven  and  Holland  ; 
those  in  the  division  of  Lindsey  (with  the  exception  of 
Lincoln  Cathedral)  are  in  general  inferior,  but  in  ths 
north-eastern  part  of  Lindsey,  a  low  flat  tract,  there  arm 
aevenl  churches  of  elegant  and  rich  architecture.  The 
date  of  them  is  from  the  reign  of  Edward  III.  to  that 
of  Henry  VII. ;  they  are  built  of  excellent  maUriala^ 
and,  with  only  two  exceptions,  their  form  and  character 
vary  very  little.  In  the  central  part  of  Kesteven  most 
of  the  churches  are  adorned  with  lofty  spires  ;  in  ths 
northern  and  southern  parts  with  towers ;  their  general 
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cUte  5s  from  the  ISth  to  the  15th  century ;  manv  of  them 
are  excellent  specimens  of  ancient  English  architecture. 
In  the  district  of  Holland  however,  the  ecclesiastical 
architecture  of  the  county  appears  in  its  richest  style, 
and  with  the  greatest  abundance  ;  in  this  fenny  district 
are  the  churches  of-  Boston,  Gosberton,  Pinchbeck^ 
Spalding,  Holbeach,  Gedney,  Long-Sutton,  Croyland, 
&c.  all  of  which  are  celebrated  for  their  architectural 
magnificence  or  beauty.  A»  at  the  period  of  their  erec- 
tion, Holland  was  a  complete  fen,  accessible  in  many 
parts  only  by  water,  it  was  necessary  to  Uiy  artificial 
foundations  of  piles  or  planks  of  wood,  or  different 
layers  of  earth  and  stone ;  and  yet  such  was  the  skill 
and  care  of  the  architects,  that  notwithstanding  these 
difficulties  few  of  the  churches  have  swerved  from  the 
perpendicular.  Their  form  varies,  some  are  cruciform, 
many  have  spires ;  while  others  have  embattled  towers 
At  the  west  end.  Only  a  small  part  of  the  very  cele- 
brated abbey  of  Croyland  remains ;  when  entire,  it 
must  have  been  equad  in  size,  and  not  inferior  in  archi- 
tectural ornament  to  any  of  the  cathedrals  of  England, 
The  church  of  Long-Sutton  is  supposed  to  be  the  ear- 
liest specimen  of  architecture  in  Holland,  and  may  be 
regarded  as  the  counterpart  of  the  cathedral  of  Christ- 
Church  Oxford.  In  this  part  of  Lincolnshire  there  are 
few  churches  of  a  later  date  than  Edward  III. ;  some 
have  been  referred  to  the  Anglo-Saxon  period  of  our 
history.  The  stone  employed  in  their  erection  must 
have  been  of  most  excellent  quality,  as  it  still  retains  its 
original  force  and  firmness.     Before  the  Roman  con- 

2 nest,  Lincolnshire  was  inhabited  by  the  Coritani. 
during  the  dominion  of  the  Romans,  it  was  included  in 
the  province  of  Briunnia  Prima.  The  whole  of  the 
present  county  is  supposed  to  have  been  named  by  them 
Ltndum,  and  the  principal  station  or  town  Lindum  Co- 
lonia.  During  the  Anglo-Saxon  period,  Lincolnshire 
formed  part  of  the  kingdom  of  Mercia.  Since  that  pe- 
riod this  county  offers  scarcely  any  historical  events 
worth  ;ioticing.  King  John,  in  the  Barons  wars,  lost 
all  his  carriages  and  camp  equipage  with  many  men,  by  • 
the  quick  sands,  in  passing  the  Wash  at  low  water. 

The  poor-rates  and  oSier  parochial  rates  for  ihis 
county  amounted  in-  the  year  1776  to  the   sum  of 
L.S5,688 ;  the  average  amount  for  the  years  1783, 1784, 
and  1785  was  LA7,190;  in  the  year'  1803  they  had 
•    risen  to  the  sum  of  L.145,848 ;  the  average  of  the  county 
at  this  period  was  Ss.  7d.  upon  the  actual  rent.    The 
number  of  poor  people  relieved  in  workkouses  in  1803 
was  1112;  the  expence  of  so  maintaining  them  amount- 
ed Co  L.14,936 ;  or  at  the  rate  of  L.13.  88.7^.perper- 
son.  The  number  of  poor  supported  out  of  workhouses 
was  17|733,  besides  8091  not  parishioners ;  theexpenoe 
of  maintaining  them  was  L.80,638 ;  or  at  the  irate  of 
L.4.  lOs.  7d.  each  person ;  taking  those  who  were  re- 
turned both  in  ana  out  of  workhouses,  the  expence.  of 
maintaining  them  was  at  the  rate  of  L.5.  6b^  9d.  each 
person ;  of  the  resident  population  9  in  100  were  relieved. 
The  sum  of  14s.  was  raised  by  parochial  rat^  on  the 
population  of  the  county ;  the  amount  of  the  whole  ex- 
penditure for  the  poor  was  at  the  rate  of  9s.  8d.  on  the 
resident  population.    In  the  year  ending  the  25th  of 
March  1815,  there  had  been  raised  by  poorikrates  or 
other  rates  in  the  756  parishes  or  places  contained  in 
Lincolnshire,  the  sum  of  L.226,9d7*  18s.  ^d.     In  the 
year  1803  there  were  22  friendly  societies  in  the  district 
of  Kesteven,  and  19  in  Lindsey  ;  there  were  no  returns 
from  the  district  of  Holland.     Four  in  100  of  the  po» 
pulatlon  lM>longed  to  friendly  societies. 
Popa]«tio&.     In  the  year  1700  the  population  of  this  county  was 


rated  at  180,000.  In  the  year  1750  it  seems  to  have  LiB»to. 
diminished,  the  number  being  calculated  only  at  "*"•• 
160,200;  in  1801  the  number  was  215,500,  inhabiting 
41  <  395  houses ;  Uiis  population  gives  75  to  the  square 
mile.  In  the  year  1811  there  was  one  baptism  to  82 
persons ;  one  burial  to  51  persons,  and  one  marriage  to 
126  persons!  In  the  same  year  the  following  were  the 
results  of  the  returns  to  Parliament  respecting  the  poptt^i 

lation. 

Houses  inhabited  -  -  •  46,368 
Families  inhabiting  them  -  -  50,904 
Houses  building        -        -        •        •  *       876 

, uninhabited        •        -        -         1099 

Families  chiefly  employed  in^agricolCure  29,881 
a.-.-.-,  in  manufactures,  &c  ■  -  13,184 
.  not  included  in  the  above        -       7839 

Males 117,022 

Females        -        -        -        -        -     120,869 


Total        237,891 
Population  in  1801        215,500 

Increase  22,391 

LINDISFARNE.    See  Holy  Island. 

LINDAU  is  a  town  in  the  kingdom  of  Bavaria,  si- 
tuated upon  an  island  in  the  lake  of  Constance.  The 
island,  which  is  4450  paces  in  circumference,  commu- 
nicates with  Swahia  by  a  bridge  300  paces  in  length. 
An  arm  of  the  lake  divides  the  island  into  another 
smaller  island,  which  is  separated  from  the  city,  and 
contains  a  vineyard  and  garden,  enclosed  hj  a  wall. 
The  principal  public  buildings  and  antiquities  are,  a 
parish  church,  a  well-endowed  hospital,  a  grammar* 
school,  the  building  called  die  Burg,  erected  under  the 
Emperor  Constantius  Chlorus,  ami  a  wall  called  the 
Hetdenmauer,  or  the  Heathen  Wall,  supposed  to  have 
been  built  by  Tiberius  Nero. 

From  the  north-west  part  of  the  island,  in  the  fine 
gardens  which  surround  the  town,  also  from  the  bridge, 
there  is  a  charming  view  of  the  lake  of  Constance  in  all 
its  extent,  and  as  far  as  the  fortress  of  Hohentwiel,  • 
distance  of  20  leagues.  The  vievf  of  the  opposite  shore 
of  Switzerland  ifrom  the  country-house  of  M.  Seiler  ia 
lalso  very  grand.  When  the  air  is  clear,  the  city  of 
Constance  may  be  seen  through  a  telescope,  at  'a  dis- 
tance of  11  or  IS  leagues.  Population  6000.  East 
Long.  l(fi  35\  North  Lat  4?^  SI'  44^ 

LINLITHGOW,  a  royal  burgh  of  Scotland,  and  ca« 
pital  of  the  county  of  Linlithgow  or  West  Lothian,  is 
situated  on  the  great  road  from  Edinburgh  to  Stirling, 
at  the  distance  of  16  miles  from  the  former.  The  town 
consists  principally  of  one  street,  stretching  nearly  a 
mile  in  length,  and  intersected  by  several  small  street! 
or  lanes.  Although  many  of  the  houses  are  very  old« 
which  gives  the  town  a  ruinous  appearance,  yet  it  con- 
tains a  number  of  excellent  buildings. 

The  principal  public  buildings  here  are  the  palace^ 
the  diurcb;  and  the  town-hall.  The  ruins  of  tne  pat- 
lace,  which  cover  an  acre  of  ground,  stands  to  the 
nordi  of  the  town,  upon  an  emmence  which  stretches 
into  an  extensive  lake^  which  add  greatly  to  its 
beauty.  The  building  is  constructed  of  hewn  stone, 
and  has  in  its  centre  a  handsome  square;  one  side  of 
which,  built  by  James  VI.  is  more  modem  than  the 
rest  There  is  on  one  part  of  the  building  a  magnificent 
room,  90  feet  long  by  50^  feet  wide,  and  83  feet  high, 
at  one  end  of  which  is  a  gallery  of  three  arches.  The 
apartment  in  which  Mary  Queen  of  Scots  was  bom,  on 
the  8th  October,  1542,  has  also  been  a  hand!»ome  one* 
The  palace  was  well  preserved  till  the  year  1746,  when 
it  was  converted  into  barracks,  and  a  great  part  of  it 
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LinUthgow.  burnt  by  the  king's  troops.    Since  that  time  it  was  suf-  er  scmiOary,  ot  collie  of  Wexico.  Here  his  defldeney    Linmcw. 

**'*•       fered  to  fall  gradually  into  decay ;  but  the  Barons  of  in  academical  acquirements,  especially  such  as  were  '^'  y  ^' 

LMipagui.^  Exchequer  have,  much  to  their  honour,  interfered  for  preparatory  to  the  acquiring  of  holy  orders,  became  "^  *^*^ 

its  preservation.  more  evident ;  and  the  w^l-meaning  father  of  Linn»us,  ***^ 

The  church  of  Linlithgow,  annexed  to  the  palace,  seeing  no  prospect  of  his  son  s  ever  filling  a  pulpit,  de« 

Is  an  old  and  hsndsome  building,  containing  several  termined,  after  a  struggle  with  his  feehnga,  that  the 

beautiful  windows,  and  adorned  with  a  handsome  spire,  lad  should  learn  a  trade  by  which  he  might  gain  a 

surmounted  by  an  imperial  crown.     The  whole  of  it  livelihood,  and  proposed  to  bind  him  apprentice  to  & 

lately  underwent  a  thorough  repair.     The  aisle  is  still  shoemaker !    This  strange  fate  was  averted  by  the  be- 

shewn  in  which  James  IV.  is  said  to  have  seen  an  ap-  nevolent  interference  of  Dr.  Rothmann,  Professor  of 

parition,  warning  him  of  his  fate  at  the  battle  of  Flod-  Medicine  at  Wexico,  whose  penetration  and  judgment 

den.  enabled  him  to  form  a  just  estimate  of  the  intrinsic  va* 

The  town-house  of  Linlithgow,  which  was  built  in  lue  of  the  talenU  of  Linna&us,  ehould  they  be  properly 

1668,  is  both  elegant  and  commodious.    An  ancient  and  directed.     This  kind-hearted  physician  raceived  him 

highly  ornamented  cross  formerly  stood  in  front  of  it,  into  his  family,  and  treated  him  as  a  favoured  pupil, 

with  eight  spouts  from  which  water  flowed.     It  has  Here  the  young  naturalist  first  had  access  to  the  writ^ 

lately  been  replaced  by  a  new  one  of  a  similar  con-  ings  of  Tournefort,  particularly  the  InstUutkmes  Rei 

Btructton.     The  house  from  which  Hamilton  shot  the  Herbarice.  This  excellent  work  became  the  tordi  which 

Regent  Murray,  in  the  reign  of  Queen  Mary,  is  still  illuminated  his  early  path,  and  was  thus  the  source  of 

«hewn  to  strangers.     Linlithgow  is  governed  by  a  pro-  that  more  powerful  light  which  the  Linnean  writings 

vost,  four  bailies,  a  dean  of  guild,  twelve  merchant  afterwards  diffused.     Having  in  this  way  been  enabled 

counsellors,  and  the  deacon  of  the  eight  incorporated  to  spend  about  three  years  at  college,  he  resolvt^d  to 

trades.     This  burgh  is  joined  with  Lanark,  Selkirk,  prosecute,  his  studies  at  the  university  of  Lund»  in  Sea- 

and  Peebles,  in  sending  a  member  to  parliament.  nia.     Professor  Humerus  of  this  university,  was  a  re* 

Tha  town  formerly  carried  on  a  considerable  trade,  latire  of  Linnseus,  and  had  promised  to  befriend  him  ; 

It  had  then  an  exclusive  right  of  trade  from  the  Water  but.  unfortunately,  the  youth  arrived  in  time  only  to 

of  Cramond  to  the  mouth  of  the  Avon,  and  many  ware-  witness  the  funeral  of  his  expected  benefactor.     This 

houses,  were  erected  at  Blackness  Castle,  which  was  its  disappointment  was  in  a  great  measure  compensated  by 

port.     Afler  the  union  of  the  two  crowns,  however,  thekindnessofProfessorStobaeus,  who,  hke  Rothmann, 

these  advantages  disappeared.  had  discernment  to  perceive  the  uncommon  merits  of 

The  chief  manufacture  in  Linlithgow  is  that  of  lea*  Linnaeus,  and,  like  him,  possessed  a  feeling  heart.  The 

ther,  and  shoemaking  is  carrted  on  to  a  considerable  library  of  Stobaeus  was  considerable,  and  Linnaeus  now 

extent.     The  woollen  trade  also  thrives  here,  and  there  had  access  to  the  works  of  the  principal  naturalists,  an- 

has  lately  been  established  a  very  extensive  bleachfield,  cient  and  modem :  he  continued  to  make  rapid  pro« 

which  employs  about  300  persons.     Population  of  the  gress,  therefore,  in  the  study  of  natural  history, 
town  in  1811,  306  houses,  680  families,  424  employed        Afier  spending  about  a  year  at  Lund,  being  still  im« 

in  trade,  2557  inhabitants.   The  total  population  of  the  peUed  by  an  arctent  thirst  for  knowledge,  he  set  out  for 

parish  is  4022.  iJpsal.     During  his  attendance  at  the  university  here^ 

LINLITHGOWSHIRE.     See  Lothian,  West.  -—of  which  he  was  destined  afterwards  to  become  the 

LINN^US,  Sir  Charles,  the  most  distinguished  brightest  ornament, — he  experienced  great  difficulties 
naturalist  of  modem  times,  was  born  May  3,    1707>  on  account  of  his  slender  means.     For  about  twelve  HUextroDi 
(O.  S.^,  at  Rashoolt,  a  village  in  the  province  of  Sma-  months  he  suffered  all  kinds  of  privations,  labouring  W^^J* 
land,  m  Sweden.     His  father  Nicholas  was  a  country  under  what  he  emphatically  calls  **  graviora  pauperis 
clergyman.     Thr  surname  of  Linrueus,  LindeUus,  or  onera."    Olaus  Celsius,  the  Professor  of  Divinity,  was 
TUiander,  as  it  was  sometimes  called,  is  said  to  have  at  that  time  the  first  botanist  in  Sweden ;  but  he  was 
been  derived  from  a  large  Tilia  or  Linden-tree,  which  unluckily  absent  on  a  protracted  visit  to  the  capital, 
grew  near  to  the  native  place  of  the  progenitors  of  this  Soon  after  his  return  to  Upsal,  hsppening  to  encounter 
clergyman.     His  mother's  name  was  Christina  Bruder-  Linnsus  in  the  Physic  Garden,  he  was  immediately 
Esrij youth  son.     The  father  amused  himself  with  the  cultivating  charmed  with  his  zeal  and  intelligence;  and  the  indi- 
otlSaimiu,  of  curious  and  ornamental  plants ;  and  young  Linnceus  gence  of  the  youth  being  now  apparent,  Celsius  not  only 
evinced  very  early  a  decided  taste  for  botanical  pursuits,  relieved  his  necessities,  but  received  him  into  his  house  ? 
At  the  age  of  eight,  he  was  in  the  habit  of  ranging  over  another  motive  was  perhaps  combined  with  benevo* 
the  neighbouring  fields  and  woods  in  search  of  uncom*  lence;  he  probably  was  not  displeased  to  procure  so 
mon  plants,  introducing  all  kinds  that  he  found  into  a  able  an  assistant  in  his  work  ( Hterobotanicon)  on  the 
comer  of  the  parsonage  garden  allotted  to  his  use ;  and  plants  mentioned  in  the  Sacred  Scriptures,     it  was  at  Caamtac^^ 
even  at  this  tender  age,  the  ardour  of  his  spirit  for  in-  this  period  that  Linnaeus  projected  his  Sexual  System  meotofbif 
▼estigation  was  proved  by  his  bringing  to  this  spot,  of  Botany,  and  thus  laid  the  foundation  for  his  future  cu**'* 
smd  endeavouring  to  domesticate,  hives  of  wild  bees  fiune.     He  had  studied  the  little  treatise  of  Vaillant,  de 
'which  he  found  in  the  woods.    When  about  10,  he  iS/rtic<iiraF/tir»m, and  had  been  thus  led  to  form  a  correct 
was  sent  to  the  grammar  school  at  Wexico.  the  prin-  opinion  as  to  the  importance  of  the  stamens  and  pistils, 
dpal  town  of  Smaland^^iis  parents  intending  to  edu-        Rudbeck,  then  Professor  of  Botany  at  Upsal.  was  not 
cate  him  for  the  church.     Here  he  continued  to  show  insensible  to  the  merit  of  Linnaeus,  and  he  soon  be* 
the  same  predilection  fbr  objects  of  natural  history :  came  the  means  of  greatly  promoting  his  career.     Feel- 
when  he  should  have  been   poring  over  his  lesson,  ing  the  infirmities  of  age,  he  was  desirous  of  an  assis* 
he  was  too  often  hunting  the  fields  in  search  of  planto  tant  lecturer;  he  applied  to  Linnaeus;  and,  in  1730^ 
mr  insects.     The  rector  of  the  school,  however,  hap-  when  in  his  S3d  year,  did  this  promising  naturalist  de« 
pening  himself  to  have  a  turn  for  the  study  of  na-  liver  the  course  of  botanical  lectures  at  Upsal,  with 
ture,  did  not  discountenance  him,  nor  despair  of  the  ul-  high  approbation. 

ipate  success  of  such  a  pupiL    Af^r  naving  spent        He  continued  in  this  situation,  till  the  Academy  of 

ieveo  yean  at  thif  school,  he  was  removed  to  the  high*  Sciences  at  Upsal  invited  him  to  visit  Lapland,  ahd  give 
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Ubtiwi.  an  account  of  its  natural  procluctions.    This  proposal  he  suited  his  expcnces  to  his  limited  resources,  cot-   l^«^ 

v^y-^  he  could  not  resist,  always  feel'mg  the  strongest  desire  sUntly  exercising  the  most  scrupulous  economy.     He   ^  j  ^ 

of  examining  strange  countries.     The  sum  granted  by  uniformly  travelled  on  foot,  and  always  contented  him- 

looro^  to  the  academy  in  name  of  travelling  expences,  amounted  self  with  the  homeliest  fare  and  accommodations.    Yet 

Upj""^     tono  more  than  £7,  i:)s.  Sterling;  an  allowance  suit-  his  finances  were  nearly  exhausted,  when,  having  gone 

ed  perhaps  to  the  nature  of  the  country,  but  which  it  to  Lej'den,  his  uncommon  merit  attracted  the  notice  of 

must  have  required  all  the  economy  of  a  frugal  student  the  distinguished  botanibts  at  that  seat  of  learning.   By  pjnt  publU 

to  render  sufficient.  On  this  trifling  sum  did  he  travel  800  them  he  was  encouraged  to  print  the  first  edition  of  cttion  of  the 

German  leagues,  during  six  months.     The  devotedness  the  Systema  Naturae,  which  appeared  in  a  Ubular  form,  J^*^ 

with  whichhe  fulfilled  this  mission,  and  the  hardships  in  14  folio  pages.     The  illustrious  Boerhaave  was  then  ««'™' 

he  endured,  are  excellently  unfolded  in  his  diary, —  advanced  in  years,  and  so  completely  occupied  with 

the  Lachesis  Lapponica,  published  long  after  his  death,  important  concerns,  and  with  visitors  of  distinction,  that 

This  journey  was  followed  by  the  appearance  of  the  the  unpretending  Linnaeus  had  for  some  time  found  it 

Florula  Lapponka,  one  of  his  earliest  publications.  Even  impossible  to  obtain  an  interview.  His  little  publication, 

in  this  Florula,  he  abandoned  the  system  of  Toumefort,  however,  soon  procured  him  not  only  that  honour,  but 

and  arranged  plants  according  to  the  number  and  posi-  the  friendship  and  patronage  of  this  eminent  physician. 

ti<Mi  of  the  stamens  and  pistils. — In  reward  for  his  dili-  He  gave  him  a  letter  of  recommendation  to  Dr.  Bur- 

gence,  and  as  a  mark  of  approbation,  he  was  elected  a  mann.  Professor  of  Botany  at  Amsterdam,  who  waa 

member  of  the  Academy  of  Upsal.  then  engaged  in  describing  the  planU  of  Ceylon.    The 

In  17S5,  Linnapus  endeavoured  to  provide  for  him-  professor  was  greatly  struck  with  the  uncommon  talents 

self  by  giving  private  lectures  on  botany,  chemistry,  of  LinnsBUS.     He  asked  him  to  reside  in  his  house  and 

and  mineralogy,  at  Upsal ;  but  according  to  the  sU-  assist  him  in  his  labours,  a  proposal  which  was  readily 

tntes  of  the  university,  no  one  was  permitted  to  do  so,  accepted. 

who  bad  not  taken  a  degree.     Linnceus,  on  account  of        The  year  1736  opened  a  prospect  to  Linnseus  which  Rfsiclentft 

his  poverty,  waa  in  this  predicament ;  and  Rosen,  the  superseded  for  a  time  his  intended  return  to  Sweden.  JJj^JjJ'^ 

professor  of  anatomy,  having  informed  against  him,  Dr.  George  Clifford,  a  rich  burgomaster  of  Amsterdam,       ^ 

and  insisted  for  the  application  of  the  law,  the  lectures  was  then  the  most  distinguished  cultivator  of  plants 

were  necessarily  discontinued.     He  was  now  invited  by  and  collector  of  natural  curiosities,  perhaps  in  Europe, 

some  of  his  former  pupils  to  accompany  them  on  an  ex-  To  this  gentleman  did   Boerhaave   recommend    the 

?loratory  visit  to  the  extensive  copper  mines  at  Fahlun  in  young  Swedish  doctor,  to  act  at  once  as  his  physician 
)alecarlia.   Having  in  this  way  become  known  to  Baron  and  assistant  naturalist.      He  removed,  therefore,  to 
Tnvdfi       ^^  Reuterholm,  governor  of  Dalecarlia,  he  received  the  Clifford's  villa  of  Hartecamp  near  Haarlem,  which  was 
ibflugh       charge  of  his  two  sons,  with  directions  to  travel  with  almost  entirely  laid  out  as  a  garden,  and  which,  under 
')*I<adis*   them  through  the  province,  and  examine  its  natural  his  auspices,  soon  rose  to  pre-eminence  for  its  botanical 
productions  in  general.     After  this  delightful  excur-  collection.     Here  Linnaeus  spent  some  of  the  happiest 
sion,  he  returned  to  Fahlun,  and  delivered  a  course  of  of  his  years,  enjoying  literary  ease;  free  from  all  anxie* 
lectures  on  the  art  of  assaying  metals,  and  on  minera-  ty  concerning  pecuniary  matters,  and  treated  by  hia 
](^.     His  pupils  were  few  ;  but  his  pressing  wants  patron  as  a  friend  and  companion.     It  was  during  this 
were  supplied  by  the  moderate  fees  he  thus  received,  propitious  interval  that  he  digested  those  systematic 
Here  he  formed  acquaintance  with  the  family  of  Dr.  arrangements  which  soon  changed  the  fncc  of  natural 
Morseas,  the  physician  of  the  place;  and  this  had  a  history,  and  which  have  almost  identified  his  name 
powerful  infiuence  on  his  future  life ;  for  he  became  with  the  science.     Even  during  the  fir.st  year  of  his  re- 
attached to  Sarah-Elizabeth,  the  eldest  daughter  of  this  sidence  at  Hartecamp,  he  produced  three  small  works : 
physician.     The  young  lady  returned  the  affection,  1.   The  Fundanwnia  Botaniea,  (afterwards  extended^ 
and  so  frankly  avowed  it,  that  she  even  furnished  him  and  published   under  the  title  of  Philosophia  BotO'* 
with  the  pecuniary  means  of  taking  a  medical  degree,  nica ;)    2.  Bibliotheea  Bolanica  /and,  3^  A  tract  en« 
With  this  view  he  set  out  for  Harder wyk  in  Guelder-  titlecl  Mtua  Ciifforttana  being  a  description  of  a  ba« 
land,  as  the  moat  economical  university  to  which  he  nana-tree  fM.  paradisaica)  which  had  fiowered  in  the 
could  repair.  garden  at  Hartecamp,     He  soon  enjoyed,  what  he  had 
In  travelling  towards  Holland  he  visited  Hamburgh,  greatly  longed  for,  an  opportunity  ok'  visiting  England, 
fi'om  which  a  curious  drcurostance  tended  to  hasten  Clifford  was  particularly  anxious  to  obtain  North  Arae- 
his  departure.     The  secretary  of  the  council  of  Ham-  rican  plants,  for  which  the  gardens  of  Chelsea  and  Ox- 
burgh  possessed  what  was  considered  as  a  unique  na-  ford  were  then  fiuaous  ;  and  with  the  view  of  procu« 
tural  curiosity,  a  serpent  with  seven  heads — ^the  reality  ring  these,  he  proposed  that  Linnseus  shoiUd  take  a 
of  which  had  never  once  been  called  in  question  ;  and  journey  to  England.     Our  readers,  we  presume,  will 
this  precious  specimen  had  been  deposited  with  the  not  be  displeased  if  we  be  somewhat  particular  in  giv« 
worthy  secretary  in  security  for  the  loan  of  10,000  ing  an  account  of  the  visit  of  this  wonderful  genius  to^ 
marks.     The  penetrating  eyes  of  Linnaeui  detected  the  our  island,  even  though  it  should  appear  that  the  re* 
imposture  which  had  been  practised ;  the  serpent's  ception  he  met  with  was  not  very  creditable  to  the 
many  heads  he  perceived  to  be  made  up  of  the  jawbones  leaxling  lx>tanists  of  that  day. 
'               of  weasels ;  and  this  fact  having  been  suffered  to  tran-       He  embarked  at  Rotterdam  about  the  end  of  July  1736,  Viast  to 
j               spire,  the  kmoceut  discoverer  of  the  imposition  found  and  landed  at  Harwich.  He  immediately  went  to  London,  Bnglssd- 
it  prudent  to  decamp.   Preparatory  to  receiving  hia  de*  and  presented  himself  to  Sir  Hans  Sloane,  then  President 


Wwflit   gree  at  Harderwyk,  he  published  a  thesis,  in  which  he    of  the  Royal  Society,  with  a  letter  of  recommendation 
J^rf    alleged  that  water  impregnated  with  argillaceous  mat-    from  Boerhaave,  expressed  in  the  warmest  terms:  "  Lin- 
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received  LinnaeuB  rather  coldlv«  probably  because  he 
felt  disinclined,  at  an  advancea  period  of  life,  to  listen 
to  novelties  or  reforms  in  the  science  of  natural  histoi- 
ry,  over  which  he  had  long  reigned  in  England.   How 
different  (may  we  not  remark,  in  passing,)  would  have 
been  the  reception  of  the  Swedish  youui'  by  the  illus- 
trious man  who  has  presided  over  the  Royal  Society 
for  the  last  twenty  years,  f Sir  Joseph  Banks,)  who 
extends  his  liberal  and  enlightened  patronage  to  every 
ardent  and  ingenuous  cultivator  of  science,  ef  whatever 
country,  and  whose  venerable  countenance  never  fails 
to  express  the  pure  joy  of  his  heart  when  he  witnesses 
the  advancementof  true  knowledge,  even  though  favour* 
ite  opinions  should  be  overturned  in  its  progress.  Lin« 
neeus,  however,  enjoyed  an  opportunity  of  inspecting 
the  Sloanian  cabinet  and  herbal,  both  of  which  were 
treasures  of  their  kind. — ^The  Apothecaries'  Garden  at 
Chelsea  was  then  under  the  management  of  the  cele- 
brated Philip  Miller,  well  known  as  the  author  of  the 
great  Botanical  Dictionary.     Linnaeus  soon  paid  a  vi- 
sit to  this  garden.     Miller  was  fully  aware  of  the  fame 
of  Clifford,  and  therefore  personally  conducted  Lin- 
naeus among  his  rariti^,  but  employed  only  the  old 
nomenclaturie.     Linna^os  said  very  little:  his  silence 
was,  simply  enough,  ascribed  to  ignorance,  and  gave 
occasion  to  some  unlucky  taunts,  on  the  part  of  Mil- 
ler, against  the  '*  burgomaster's  botanical  missionary." 
On  further  acquaintance,  however,  our  countryman 
altered  his  opinion  of  this  missionary ;  freely  present- 
ed him  with  whatever  plants  he  wanted,  and  estab- 
lished a  correspondence  with  him.    Indeed,  Miller  at 
length  adopted  the  Linnean  arrangement  and  nomen- 
clature ;  thus  proving  that  he  was  himself  well  versed 
in  the  science  of  botany,  and  capable  of  appreciating 
the  merits  of  the  new  system.— The  Oxford  garden 
was  the  next  object.    Here  the  most  eminent  botanist 
at  this  time  was  Dillenius,  author  of  the  Hortus  EU 
ihamensis,  and  who  was  then  engaged  in  those  re- 
searches in  the  tribe  of  Musci,  which  afterwards  pro- 
cured him  the  highest  botanical  reputation.    Dillenius 
had  found  in  William  Sherard,  formerly  English  consul 
at  Smyrna,  such  a  friend  as  Linnasus  had  met  with  in 
Clifford.    The  youn^  foreigner  now  surprised  Dille- 
nius in  company  with  his  patron.    Linnaeus  having 
apologized  in  Latin  for  his  inability  to  speak  English, 
Dillenius  was  thrown  off  his  guard,  and  carelessly  said 
to  Sherard,  **  This  is  the  young  man  who  would  con- 
found all  botany."    Linnaeus  gi^ered  the  meaning  of 
this  speech,  by  tracing  the  verb  con/bund  to  its  Latin 
root ;  and  he  soon  tooK  an  opportunity  of  retaliating, 
by  slightly  alluding  to  it  while  he  was  demonstrating 
in  the  garden  some  of  the  new  genera  to  which  Dille- 
nius hi^  particularly  objected.    He  soon  constrained 
the  Oxford  professor  to  form  a  hi^h  opinion  of  his  abi- 
lities ;  but  he  could  never  succeed  m  making  him  a  nro- 
8elyte.*-Linn8eus  returned  to  Holland  in  the  ena  of 
September,  with  a  rich  store  of  curious  plants  for  the 
garden  at  Hartecamp. 

The  next  year  (1737)  was  perhaps  the  most  active 
of  his  literary  life.  In  the  course  of  it,  he  published 
about  800  printed  sheets,  constituting  seven  different 
works.  These  were  all  originals,  and  are  still  regard- 
ed by  naturalists  as  standard  productions.  No  doubt, 
the  materials  had,  in  a  great  measure,  been  previously 
collected,  and  one  book  sprung  from  another ;  but  still 
the  digesting  and  arranging  of  materials  so  voluminous 
and  multifarious  afforded  ample  evidence,  not  only  of 
aingular  diligence,  but  of  a  wonderfully  comprehensive 
and  vigorous  mind.    The  first  of  these  works  was  the 


Genera  Planiarum,  in  which  he  described  QSS  genera.  Linnira*. 
To  this  he  added,  within  a  few  months,  a  SuppUmeni  ^"^r^ 

iCoroUarium  Generutn,)  containing  60  new  genera, 
'he  well  known  Flora  LnmHmica  succeeded.  Then 
came  the  superb  Horlus  Clifforiianus,  extending  to  500 
pages  in  folio,  with  32  plates  engraved  by  Ehret ;  and 
a  small  book,  called,  Viridarhim  Clifforlianum.  The 
Criiica  Boianica  followed,  a  work  in  which,  with  great 
perspicuity  and  judgment,  he  exposed  the  faulty  no- 
menclature which  had  hitlierto  prevailed,  and  showed 
how  it  could  be  remedied.— In  the  close  of  this  busy 
year,  he  left  Hartecamp,  and  fixed  his  residence  at  Ley- 
den,  where  he  assisted  Professor  Van  Royen  in  giving 
a  new  arrangement  to  the  botanic  garden.  During 
this  interval,  he  published  the  Ichlhyology  of  his  ill-fa- 
ted friend  Artedi  (who  had  been  accidentally  drown- 
ed;) and  also  a  thick  octavo^  entitled  Classes  Plan* 
iarum,  in  which|  he  detailed  and  criticised  with  abili* 
ty  and  candour  all  preceding  systems  of  botany. 

Linnaeus    received    successively   from    his    Dutch 
friends  the  offer  of  being  sent  as  physician  to  the  set- 
tlement at  Surinam,  or  as  botanist  to  the  colony  esta- 
blished at  the  Cape  of  Good  Hope.     He  rejected  both 
proposals :  his  usual  cheerfulness  and  buoyancy  of  tem- 
per had  deserted  him,  and  he  seemed  to  be  falling  in- 
to ill  health.    The  unremitting  application  of  the  pre- 
ceding year  mi^ht  perhaps  have  tended  somewhat  to 
impair  his  constitution.     The  chief  cause  of  his  malady, 
however,  was  of  a  different  nature.     He  had  kept  up 
a  correspondence  with  the  daughter  of  Morsus ;  but 
a   pretended  friend  had  prov^  false,  and  had  en- 
deavoured to  supplant  him.     A  surmise  of  this  kind 
having  come  to  his  ears,  he  could  not  rest  till  he  should 
revisit  Fahlun.     No  sooner  had  he  taken  the  resolu* 
tion  to  do  so,  than  he  began  to  recover  his  health  and 
his  ardour  for  science.     He  mustered  spirit  enough  to 
dedicate  a  whole  month  to  a  visit  to  Paris.     Here  the 
celebrated  Bernard  de  Jussieu  received  him  with  great 
kindness,  and  a  friendship  was  formed  equally  honour* 
able  to  both.     Through  the  good  offices  of  Jussieu, 
Linnaeus  had  the  distinction  conferred  of  bein^  admitted 
at  this  early  period  of  his  life,  a  corresponding  mem- 
ber of  the  Academy  of  Sciences.     He  intended  likewise 
to  have  visited  Baron  Halier  at  Gottingen ;  but  his  im- 
patience recurring,  he  embarked  at  Rouen,  in  a  vessel 
t)ound  direct  for  a  Swedish,  port. 

Having  satisfactorily  arranged  his  affairs  at  Fahlun,  Betani  tt 
Linnaeus  determined  to  setUe  in  Stockholm  in  theSvflden. 
autumn  of  1738,  after  an  absence  of  three  years 
and  a  half  from  Sweden.  Here  his  acquirements  in 
natural  history  were  at  first  of  little  avail.  He  fotknd 
it  necessary  to  resort  to  medical  practice  for  his  sup- 
port ;  and  in  this  profession  his  character  as  a  botanist 
rather  operated  to  his  disadvantage.  His  intrinsic  me- 
rits, however  gradually  promoted  his  rise ;  and,  in  the 
course  of  the  following  year,  he  received  a  testimony 
of  approbation  from  the  most  learned  toan  of  the  age, 
which  must  have  been  peculiarly  gratifying,  and  which 
formed  a  striking  contrast  with  the  neglect  he  had  pre- 
viously suffered  from  his  own  countrymen.  This  consist- 
ed in  the  illustrious  Halier  inviting  him  to  Gottingen  to 
become  his  assistant  and  succnsor.  It  so  happened,  how- 
ever,tbat  the  prospects  of  Linnaeus  at  home  havingbegun 
to  brighten,  he  declined  the  flattering  proposal.  Cmmt 
Tessin,  the  distinguished  Swedish  statesman,  now  pa* 
tronixed  him,  and  obtauied  fur  him  the  appointment  of 
physician  to  the  Admiralty.  Being  thus  secured  in  a 
regular  income,  he  was  enabled  to  accomplish  the  long 
ddisyed  matrimonial  alliaooe.    About  this  period^  Lin« 
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naem  procured  the  establishment  of  the  Academy  of 
Sciences  of  Stockholm,  the  plan  of  which  was  suggest- 
ed by  him^  and  he  was  chosen  its  first  president.  By 
this  measure  he  signally  promoted  the  advancement  of 
the  sciences  in  his  native  country. 
Appointed  In  the  year  1740,  on  the  death  of  Rudbeck.  [>ro&s8« 
ft^dnt  of  or  of  botany  at  Upsal>  Linnaeus  made  application  for 
^'^^J  ^  the  vacant  cbair ;  but  he  was  not  successfuL  Some 
time  afterwards,  however,  through  the  interest  of  Count 
Tesain,  he  obtained  the  professorship  of  physic  and 
anatomy  in  that  university ;  and  having  effected  an  in- 
terchange with  the  person  who  had  been  appointed  to 
the  botanical  chair^  ne  thus  attained  the  great  object  of 
his  ambition.  The  Upsal  botanic  garden  soon  ecJipstd 
all  others  in  the  north,  the  government  having  granted 
funds  for  its  restoration  and  embellishment,  and  Lin- 
lueua  si^plying  all  the  other  requisites  for  the  success 
of  such  an  e8tablisbment**unwearied  seal,  and  great 
knowledge,  .both  of  botany  and  horticulture*. 

For  a  long  series  of  years  ailer  this,  the  fame  of  Lin- 
naeus continued  to  increase,  and  his  lectures  attracted 
.students  to  Upsal,  many  of  whom  became  afterwards  cIIb- 
tingttiahed  as  naturalists.— He  now  attended,  in  aparti- 
cnkr  manner,  to  the  natural  history  of  his  own  country ; 
and,  in  174p5,  published  the  Flora  Suecica,  which  was 
succeeded  in  the  following  year  bv  tlie  Fauna  Suecica. 

The  father  of  Linnaeus,  who  had  been  so  ot\en  ffriev- 

tbiftdHvol  ed  at  the  perverseness  of  his  son's  disposition  for  hunt- 
ing after  plants  and  worms,  to  the  neglect  of  Latin  and 
Greek,  and  who  had  therefore  concluded  that  he  was 
fit  only  to  be  a  maker  of  Swedish  brogues,  fortunately 
lived  to  see  him  not  only  professor  of  botany,  but  rais- 
ed to  the  dignity  of  archiater  or  dean  of  the  CoUege  of 
Physicians  of  Upsal,  caressed  by  the  gramde^i  0f  Swe- 
den, and  honoured  by  all  the  literati  of  Europe.  The 
good  old  man  died  in  1748,  still  in  the  station  of  a  vil- 
^ge  preacher ;  and  certainly,  but  for  his  wayward  son, 
his  naroe  had  never  reached  our  time. 

In  1 75 1,  Linnseus  published  the  Philoiopkia  Botanica, 
(founded,  as  already  noticed,  on  the  FumiametUa  £o» 
iamicOf)  which  rom^ps  to  this  day  a  code  of  precepts  to 
botanists.    The  opinion  which  Kousseau  gives  of  this 
work, — '*  C'^t  le  livre  le  plus  philosophiqjie  que  j'ai 
Vtt.de  ma  vie,"— 4s  strikipgv  and  forma  a  singular  con- 
trast to  the  *'  faint  praise". of  some,  who;,,  while  they  laud 
the  industry  of  Linnaeus  as  a  natiiralist,  seem  inclined 
altogether  to  deny  to  him  the  character  of  a  philosopher- 
Linnaeus  bad  POT  a  long  time  indulged  the  idea  of  ao- 
iPiiBianin.  oomi^isbiiig  a  uniform  arrangement  and  description  of 
aB  known  plants.    He  had  not  only  diligently  studied 
every  preceding  writer,  but  had  himself  visited  the  b^t 
gardens  in  Europe,  and  examined  the  most  celebrated 
herhariuBia;  while  his  botanical  pupils  were  now.  spresd 
over  a  great  part  of  the  gloi)e,  and  transmitted  to  him 
ample  store  of  new  p]ant.s.  He  possessed  therefore  many 
advantages ;  and  he  had  acquired  gseat  reidiness  and 
facility  in  fixing  on  the  characteristic  marks  of  plants, 
and  in  describing  these  in  appropriate  terms.     In  pre- 
paring the  Species  Pkmtarum  for  the  press,  Linnaeus 
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bestowed  much  attention  on  two  objects  which  had  Linpety 
hitherto  been  very  much  neglected,— correctness  of  ~  i  *^" 
synonymy,  and  simplicity  of  nomenclature.  The 
descriptive  names  of  species  of  plants,  or  specific 
names  properly  so  called,  were  in  general  uncommon- 
ly long,  consisting  often  of  a  whole  sentence :  to  re- 
medy this,  Linnaeus  invented  what  he  called  the  iri^ 
vial  name.  This  generally  consists  of  a  single  word, 
often  an  adjective  expressive  of  some  quality  of  the 
plant,  or  of  some  remarkable  circumstance  attending  it, 
most  likely  to  dwell  on  the  memory.  This  improve- 
ment has  received  the  sanction  of  all  subsequent  bo« 
.  tanists,  having  been  adopted  equally  by  those  who  pre- 
fer the  Jussieuan  method,  as  by  those  who  adhere  to  the 
Linnean  system.  To  describe  accurately,  to  deter-» 
mine  the  synonymy,  and  to  reform  the  nomenclature 
of  several  thousand  plants,  was  a  vast  and  a  difficidt 
undertaking,  .which  could  have  been  accomplished  only 
by  such  a  man  as  Linnaeus,  who,  to  wonderful  acute* 
.  ness  of  mind,  addefl  solid  judgment  and  indefatigable 
perseverance.  Some  writers  (we  regret  to  number  Lord 
Kames  among  them)  who  speak  slightingly  of  this  part 
of  the  labours  of  Linnaeus,  only  prove  that  they  nave* 
not  studied  the  subject  on  which  they  pronounce  judg- 
ment^ It  will  be  found,  that  those  whose  tastes  and 
pursuits  have  best  enabled  them  to  form  a  just  estimate 
of  the  difficulty  of  the  undertaking,  and  oif  the  ability 
.  with  which  it  was  accomplished,  have  uniformly  ex« 
pressed  the  highest  admiration.  To  give  only  one  ex- 
ample ;  Haller  s^les  it,  *'  Elximinm  opus,  immortalitate 
diffnum."  The  Species  Plantarum  mav  therefore  just- 
ly ne  regarded  as  one  of  the  best  productions  of  lio* 
ncus,  and  as  forming  an  accurate  and  complete  digqrt 
of  botanical  knowledge  at  the  time  of  its  appearance 
in  1753.  Only  between  7000  and  8000  pfanuwertf 
then  known.  The  number  of  species  now  described 
consid^rab^  ^ECeeds  30,000 ;— thanks  to  Linnseus  wha 
led  the  way  to  this  splendid  advancement  of  botanical 
knowledge. 

While,  however,  the  great  merit  of  Linnaeus  in  bo-  Natunf 
tany,  con^sts  in  the  invention  of  the  new  and  compre-  methodw 
hensive,  aI|bough  artificial  system  founded  on  the  sexes 
of  plants,— on  his  having  constituted  the  genera  on 
better  princ^lcs  and  bestowed  more  proper  and  con- 
.  venient  names,  it  isnot  to  be  concluded,  as  seems  some- 
times to  have  been  done,  that  he  neglected,  far  less  de- 
spised, what  is  called  the  Natural  Metliod,  On  the 
contr^iry,  he  conaidered  that  the  artificial  and  the  na« 
tural  methods  should  go  on  together;  he  proposed  &5 
Natural  Orders ;  and,  regretting  his  inability  to  proceed 
farther,  declared  that  the  highest  honours  would  re* 
dound  to  that  botanist  who  should  hereafter  be  able  to 
complete  the  design. 

The  diligence  of  Linnseus  in  composing  and  in  edit>  Extent  of 
ing  works  on  natural  history,  was  almost  beyond  con-  his  writings 
ception.     In  the  course  of  a  few  years,  between  Tra-  andfiubUca- 
vels,  Fkiras,  Essays,  and  Descriptions  of  Museums,  he  ^^^ 
produced  about  thirty  different  publications.f    Among 
these,  the  enlarged  edition  of  the  Systettia  Naturm  holds 


•  Tbc  TJpsa  Garden,  as  left  by  Luinaus,  oucht  for  ever  to  have  remained  sacred ;  but  we  regret  to  say,  (hat  a  new  botanic  eaideil 
baring,  of  late  yeaw,  been  fonn^,  the  garden  of  Linnsnis  is  now  (1818)  in  ruins,  with  cows  grazing  in  it ! 

+  EiMtoIa  de  itinere  Upponico)  Kpistblade  filicibus;  Mantissa  plammrutn;  Mantissa  altera;  Dc  MemotafaOibiis  in  Insectis;  De 
po^^inatiaBiim  mtim  pattiam  nflcessitafee ;  Timveb  thioi^  Oeland  and  Godiland;  Travds  through  Sweden;  Hoitus  Upnlieosis;  Hor- 
OMFeibni;  IterSe«ii»m;  It»  ralestinunj  (Ha6se^^ufit) ;.  Iter  Hi^panicmn  (Loeflu«);  Flora  ZeyUBka<Bimn«in);TTmm  Bdgicaj 
Ftoia^pina;  Hantsc  Knores  Norregja;  Fbta  Capensis;  Plante  Afijcans^rarioies;  Rant.  Kamschatkenses ;  Flora  Jamai^ui^si 
nsatw  Simnamences ;  Ddiciaj  Natura ;  Museum  Tessmianum :  Museum  Regis  Adolphi  \  Museum  Regina  Ulricw,  &c  Many  little 
pieces  by  Linuanis  appeared  in  the  Transactions  of  the  Academy  of  Sciences  of  Up«^,  and  in  the  TransacSons  of  the  Koyal  Academy  of 
Soenees  at  Stockhdm.  ITie  Ann&nitates  Academicse,  in  7  vols.  8m  likewise  embrace  many  important  little  essays  by  lixinwis.  As©- 
ketwn  from  these  was  naoy  years  ago  puUiihed  in  BngUih,  in  one  TohmM  «yo,  and  is  commonly  kn^rn  by  the  tide  of  MOIn^^^fefCV 
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JAmmu.  this  most  conspicoous  plaoCj  tnS,  would  of  iUelf  be  saf- 
^'■"ir  '•  ficieuttapeqoetuate  hia  memory.  In  a  short  space  of 
time  it  passed  through  several  editions/always  receiv- 
ing improvements  from  the  author.  In*176^  the  12th 
edition  appeared,  in  three  volumes  8vo.  This  was  the 
last  whicn  was 'corrected  by  the  author  himself;  it  is 
justly  accounted  the  best,  and,  being  much  in  request, 
has  now  become  rather  a  scarce  book. 

To  enter,  in  this  place,  upon  any  more  particular 
account  of  the  writmgs  of  ILinpacus  on  the  different 
branches  of  natural  history,  or  to  detail  the  principles 
of  classification  which  he  adopted  in  each,  seems  un* 
necessary.  For,  such  is  the  celebrity  which  these  writ- 
ings have  acquired,  so  generally  have  they  been  found- 
ed  on  by  naturalists,  and  so  predominant  have  their 
ascendancy  and  influence  become,  that  an  account  of 
their  respective  contents  must  necessarily  be  interwoven 
with  the  history  of  each  department  of  the  science. 
Under  the  article  Botany,  for  example,  will  be  found 
a  full  explanation  of  his  botanical  rerorms  j  under  Am- 
phibia, a  history  of  his  arrangement  of  animals,  which, 
according  to  his  views,  were  of  an  amphibious  nature ; 
and  under  Ichthvolooy,  an  account  of  his  mode  of 
disposing  Fishes,  founded  on  the  method  of  his  friend 
Artedi.  In  like  manner,  in  the  articles  Mazoloot, 
Ornithology,  and  Zoology,  further  details  will  ap« 
pear  respecting  the  Linnean  arrangement  of  Quadru- 
peds, Birds,  and  other  animals.  In  Mineralogy,  Lin- 
neus  shone  less  perhaps  than  in  any  other  department 
of  natural  history.  But  so  great,  of  li^te  years,  have 
been  the  discoveries  and  improvements  in  this  branch 
of  science,  that  it  is  perhaps  difficult  to  do  justice  to 
the  merits  of  the  Swedish  naturalist.  He  was  the  first 
who  established  generic  characters  of  minerals,  and  be 
described  54  genera.  See  Minbaalooy. 
M«dial  But  Linnspus,  in  his  writings,  did  not  confine  himself 

vritingi  of  entirely  to  natural  history.  The  science  of  Medicine  was 
^^""****  in  no  small  degree  promoted  by  him,  especially  by  his 
illustrations  of  the  Materia  Medica.  (See  Materia  Mb- 
niCA,  p.  SS8.)  In  1 749  he  published,  at  Stockholm,  a  trea- 
tise on  medicines  derived  from  the  vegetable  kingdom ; 
and,  in  1752,  at  Upsal,  other  two  treatises  on  those  from 
the  animal  and  mineral  kingdoms.  The  great  energy  and 
utility  of  medicines  taken  fnmi  the  mineral  regions  were 
not  then  well  understood ;  and  if  was  natural,  there- 
ibre,  that  the  first  and  most  important  plaoe  should  be 
ffiven  to  those  of  vegetable  origin.  The  medical  writ- 
ings of  Linnieus  are  depreciat^  by  Vicq  d'Asyr ;  but 
it  may  be  remarked,  that  Haller  eulogises  the  Materia 
Medica,  and  that  Cullen  speaks  favourably  of  the  Ge- 
nera Morborum  of  our  autnor ;  and  both  were  certain- 
ly most  competent  judges.  His  labours  on  dietetics 
were  never  given  to  the  public  in  a  separate  publica- 
tion ;  but  he  printed  diflfbrent  detached  essays  connect- 
ed widi  this  subject,  such  as  those  on  the  esculent  plants 
of  Sweden,  on  tea,  and  on  oofiee. 

So  bold  a  reformer  was  not  likely  to  escape  the  as- 
saults of  critics,  and  the  contumely  of  envious  rivals. 
His  time  being  fblly  engixissed  by  more  pleasing  avoca^ 
tionsj  he  never  anawer^  the  attacks  made  upon  him ; 
often  passing  them  over.  In  recitrnf  a  Swedish  proverb, 
whidi  imported^  that  he  who  is  right*  never  fiuis  to  get 
justice  at  the  ko^  ran.  In  175S,  it  may  be  remarked, 
the  writinat  of  Linnaeaa  were  condemned  at  Rome  as 
heretical ;  out,  fifteen  veara  after,  die  enlightened  Gan- 
'gaoeUi  (Clement  XI V.)  not  only  rescinded  the  con- 
demnatory act,  but  dismissed  a  professor  of  botany  for 
Dot  understanding  the  Linnean  system.  . 
.  Limueiis  had  ^n  invited  to  Madrid,  with  munifi« 
cent  proposals,  and  also  to  Petersburgh^  but,  preferring 


his  native  country,  he  rejected  both.  His  patriotic  pre-  Lmr 
dilectipn  did  not  remaih  unrewarded.  Honours  of  dif-  ^""^^ 
ferent  kinds  were  successively  heaped  upon  him.  In  ****^J^ 
1753  he  was  created  a  kniffht  of  the  royu  order  of  the  ^  unk 
Pokr  star,  an  honour  whi(£  had  not  hitherto  been  con* 
ferred  on  any  literary  character;  and  in  1757  he  was 
raised  to  the  rank  of  hereditary  nobility  in  Sweden, 
from  which  time  he  was  usually  staled  lie  Linni.  Nor 
was  it  only  in  Sweden  that  his  merits  w^re  acknowledge 
ed)and  rewarded :  from  other  countries  he  revived  ho- 
nours dearer  to  a  man  of  letters,  and  in  reality  of  a  high* 
er  nature,  than  any  whioh  Sovereigns  can  bestow,— -^ose 
which  flow  from  the  ftee  sufiraffe  of  learned  societies. 
In  1762  he  was  elected  an  ordinary  member  of  the 
Royal  Academy  of  Sciences  at  Paris,  and  in  the  follow* 
ing  year,  of  the  Royal  Society  of  London. 

Always  fond  of  rural  employments,  Linnseus  en*  vilhor 
loyed  a  further  opportunity  of  gratifying  his  taste,  when  Humnaxi 
his  prosperous  circumstances  enabled  him  to  purchase  ^* 
the  villa  of  Hammarby,  about  three  iniles  from  Upaal. 
Here  he  usually  spent  the  summer,  and  was  constantly 
engaged  in  improvements.  He  erected  a  little  museum 
on  an  eminence  oommandiug  the  whole  district ;  and 
to  this  retirement^  during  vacation  time,  he  often  invited 
some  of  his  favourite  pupils,  especially  foreign  ones, 
and  there  instructed  them^-not  equipped  in  the  robes, 
and  assuming  the  state  of  a  professor,  but  frequently  in 
his  morning  gown  and  slippers,  with  a  red  fur  cap  on  his 
head,  introducing  his  remarks  in  the  manner  of  a  friend- 
ly companion.  Botanical  studies,  we  have  seen,  were 
the  first  to  engage  the  youthful  mind  of  Linnaeus ;  in 
thes^  he  persevered  through  life  with  delight ;  and  on 
the  advancement  which  he  lent  to  the  sdence  of  Botany, 
will  Ms  fliture  fame  chiefly  rest.  So  ardent  did  his  pas- 
sirni  for  )y1ants  reniein,  even  after  his  health  had  begun 
to  decline,  that  disease  was  sometimes  put  to  flight  by 
the  mere  acaubition  of  botanical  treasures.  He  was 
lying  ill  of  the  gout,  and  unable  to  move,  wh^  Kahn 
arrived  from  America ;  but  the  sight  of  the  transatlan* 
tic  rarities  brought  home  by  this  sealous  collector  so 
roused  his  spirits,  that  he  soon  found  the  use  of  bis 
limbs,  and  conquered  the  malady.  For  this  disease,  it 
may  be  mentioned,  he  strenuously  recommended  living 
oh  fruit,  especially  strawberries,  which,  in  his  case^ 
seemed  to  operate  like  a  specific. 

In  the  month  of  May  1774,  Linnaeus  was  seised  HitiBscW 
with  an  apoplectic  fit.  This,  it  has  generally  been  be- 
lieved, was  immediately  brought  on  by  the  shock  given 
to  his  feelings  in  the  publiq^tion  of  the  Ejntlolm  ad 
Hailerum,  among  which  was  included,  without  oonsak- 
ing  him,  a  confidential  letter  regarding  his  courtship 
and  early  prospects.  From  this  stroke  he  never  reco- 
vered :  he  lingered  indeed  for  almost  four  years,  but 
these  were  years  in  which  it  might  be  truly  sakl,  that 
*'  he  had  no  pleasure  in  them." 

In  1776,  the  Kinff  of  Sweden,  seeing  the  distinguish* 
ed  naturalist  fkst  ^dining,  doubled  his  pension,  and 
authorised  him  to  employ  a  deputy  to  teach  hSs  class. 
He  fortunately  found  in  his  only  son,  an  assistant  eveiy 
way  qualified  for  the  task ;  and  jonng  Charles  Linnseus 
was  appointed  to  this  ofiice,  with  the  promise  of  suc- 
ceeding to  the  chair.  From  about  this  time  the  father 
sunk  into  a  state  of  lethar^,  in  which  he  continued 
for  many  months.  He  expired  on  the  10th  of  January  and  ^^ 
1778,  in  his  71st  year,  leaving  a  widow,  with  three 
daughters,  besides  the  son  just  mentioned. 

In  stature,  Liniueus  was  rather  below  the  middle 
sise.  He  was  of  a  j>tout  makei  he  stooped  a  little  in 
walking,  a  habit  which  it  was  thought  he  had  contract* 
ed  from  bis  constant  practice  of  looking  downward  in 
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t.imuDu*.'  Mcreb  of  mifmte  pbntB  or  inatets.  Hit  bead  was  pro- 
pordonalty  large^  And  derated  backwards;  hia  ^ea 
were  grey,  of  small  sm,  bat  spavkling  and  pejaetrattng ; 
his  sight  was  very  quick. 

Count  Tmmn  had -a  fine  silver  medal  struck  in  ho* 
nour  of  Lmnesus,  having  on  one  .side  his  bust  or  pov- 
trait,  and  on  the  other  three  croiifns,  with  ornaments 
eBoblematical  of  the  three  kingdoms  of  nature.  On 
these  the  sun  is  represented  aacastinir  his  rays«  and  the- 
inscription  is  simply  lUuHrai.  A  gold  medals  contain-* 
ing  his  portrait,  by  Lynnberger,  was  struck  by  order  of 
the  King  of  Sw^n;  on  the  reverse  of  this,  appears 
Cybele^  decorated  with  appropriate  attributes  of  tbe 
three,  kingdoms  of  nature,  and  the  legend,  "  Deam 
iwctus  an^  amiisi"  In  this  country,  similar  honours 
were  paid  to  his  memory.  A  medallioa  was  nrepared 
by  Wedgwood  and  fientley  of  Londoo>  in  wnich  the 
profile  of  Linnsras  is  in  white^  on  a  blue  ground,  and 
there  is  a  sprig  of  the  Linnsea  borealis  on  his  brcsast. 
The  Bqydells,  it  may  also  be  mentioned,  published  a 
fine  engraving  of  his  portrait^  tairn  from  an  origina) 
picture  in  the  coHeotton  of  Sir  JoMph.  Bank^ 
.  Linneeua  was  destitute  of  musical  ear,  insomuch, 
that  the  finest  eonoert  .not  only  gave  him  po  delight, 
but  absolutely  annoyed  Mm.  He  was,  however,  so  far 
attached  to  the  beUeo  lettres,  that  he  used  often  to  jre- 
cite  passages  from  the  Roman  poets,  especially  Virgil. 
He  wrote  and  spoke  Latin  fluently;  and  the  style  of 
hia  miscellaneous  works  is  generally  easy,  and  oilen 
elegant.  That,  bis  epistolary  style  is  sometimes  carelessi 
or  even  inaccurate,  it  were  needleSs  to  attempt  to  dis« 
guise.  The  descriptive  and  technical  language  which 
he  invented  or  new-modelled,  has  been  very  generally 
admired,  especially  for  its  expressive  brevity  and  uncom- 
mon perspicuity,  qualities  in  which  he  is  not  surpassed 
by  Pliny.  The  sound  principles  on  which  he  proceeded 
in  this  difficult  task  are  excellently  unfolded  in  the  Fhim 
loiopkia  BUanica*  Rousseau  went  so  far  as  to  say,- 
that  if  Cicero  had  described  plants,  he, would  have  wriu 
ten  like  Linnaeus.  He  understood  German,  French, 
and  Dutch  tolerably  well,  but  had  so.  turn  for  cultivat- 
ing a  con*ect^  knowledge- of  modem  langu?gCMi«  His 
Swedish  writtnf^s  are  said  to  be  among  th<e  best  med^s 
f>f  composidim  in  that  language.  In  his  youth,  and 
while  he  continued  in  the  vigour  of  life,  his  memory 
was  wonderfully  retentive;  but  it  early  .b^^. to  decay, 
And  it  had  greatly  failed  wme  years  before  bis  death. 

in  domestic  arrangements,  Linneuis  was  a  pattern  of 
regularity  and  activity.    In  summer  he  sl^  only  five 
or  six  hours,  retiring  to  rest  at  ten  at  night,,  and  enter* 
ing  his  study  before  four  in  the  morning.    In  the  wio^ 
ter  season,  he  indulged  in  a  little  more  repose,  general* 
\y  from  nine  in  the  eveinng  till  six  in  the  monnng.    It 
was  an  invariable  rule  with  him  tO'  cease  from  his  in*- 
vestigations,  and  Jay  aside  his  pei^  whenever  ha  fe|tthe 
approaches  of  lassitude.    He  was  food  of  spending  the 
evening  in  innocent  hilarity ;  he  liked  a  joke,  and  often 
did  he  set  the  social  ohrde  in-a  roar  of  laughter^  in  which 
he  did  not  scruple  heartily  to  join.    The  household 
eoonoBsjr  he  entrusted  wholly  to  \^  wife^  who,  how- 
ever, did  oot  fulfil  the  ex|a«ctations  he  had  formed  of 
her,  and  for  many  years  did  pot  tend  to  increase  his 
felicity:  her  education  had.  been^  much  neglected,  and 
she  wae  naturally  of  a  domineering  selnsb  temper.  -His 
house  was  neatty  furnished ;  and  though  he  was  not 
disinclined  to  good  living,  tlie  hardships  he  had  endured 
in  his  youth,  made  him  habitually  aver-se  to  any  ap- 
pearance of  profusion.     In  regard  to  money,  be  was  ux 
from  being  of  a  nigg<irdly,  disposition,  uuitbcmly  refus- 
ing the  tees  that  wereteiulered  to  b^my  .when  he  bad 
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the.lc»<m»apmi  to  su^et  that  the  student  wu  not  well  Li^oaoi^ 
nrovided*    His  dress  was'  always  plain,  sometimes  care-  ^^^^^ 
fees.    He  was  of  a  warm  temperament;  but  as  his  heart  ^'       ^' 
was  full  of  probity  and  of  kindly  affections,  his  displea-     '         ^ 
sure  was  never  lasting.    He  was  placable  even  to  his 
most  determined  literary  opponents.    The  testimony  of 
the  Chevalier  Muirray  to  this  excellent  trait  of  his  cha- 
racter, is  quite  unequivocal  and  decisive.    The  distin- 
guished Haller  was  the  most  eminent  man  who  could 
be  numbered  among  his  opposers ;  but  he  ultimately 
proved  also  the  most  liberal.     In  writing  to  Haller, 
Linnaeus  said,  '<  You  only  and  Dillenius  I  c^ld  wish 
never  to  have  reason  to  disapprove,  for  you  and  he 
have  studied  the  same  book  of  Nature  with  me.    The 
opinion  of  book-learned  botanists  I  value  little."     It 
was  to  be  regretted,  therefore,  that  the  freedom  of  Lin- 
nseus's  critical  remarks  should  have  given  offence  to 
this  distinguished  man.    He  seems  to  have  felt  confix* 
dence  in  the  uprightness  of  his  own  intentions,  and  to 
have  trusted,  that,  the  only  object  of  botanists  being 
tbe  discovery  of  truth,  and  their  pursuits  being  of  a  pure  . 
ttul  peaceable  nature,  he  might  use  a  degree  of  free-^ 
dom  in  correspondence,  which,  in  other  case^  would  be* 
rc^^ded  as-hostile  criticism. 

l^is  miod  was  deeply  impressed  with  a  sense  of  reli- 
gion. In  his  various  work^  he  omits  no  opportunity 
of  making  known  Jiis  sentiments ;  and  Stoever  informs 
u^,  that  when,  in  his  lectures  and  excursions,  he  found 
occasion  to  expatiate  on  the  wisdom  and  goodness  of 
the  Creator,  as  manifested  in  the  structure  of  his  works, 
and  in  the  admirable  provisions  for  their  support  and 
oontiimance^  his  brea^  seemed  to  glow,  and  he  became 
truly  eloquent  Over  tbe  door  of  his  lecture-hall  he 
had  inscribed,  '^  Innocui  vivite,  Numen  adest."  He 
was  fond  of  fame ;  ambitious  especially  to  appear  as 
tbe  prince  of  botany,  and  to  deserve  that  high  cnaracter. 
But  this  was  a  justifiable,  if  not  a  praiseworthy  feelbg ; 
for  what  honourable  mind  is  destitute  of  the  desire  of 
distinction,  or  what  is  to  be  hoped  where  this  passion 
has  not  its  influence  ? 

In  the  summer  of .  1778,  Dr.  Hope,  professor  of  bo«  Honoun 
tany  at  Edinburgh,  opened  Us  course  of  lectures  with  p«><l  co  h» 
a  discourse  in  honour  of  Linnaeus.  Condorcet  read  an  i"«°><^* 
eloge  at  a  sitting  of  the  Academy  of  Sciences,  and  Vicq 
d'Asyr  another  at  a  meeting  of  the  Medical  Society  ot 
Paris.  These  French  discourses  have  been  published  ; 
but  Dr.  Hope's  never  appeared.  This  last  professor 
was  a  sincere  admirer :  in  the  following  year,  he  erected 
in  the  Physic  Garden  at  Edinburgh  a  monument,  with 
the  aimple  inscription,  '^  Linnseo  posuit  Jo.  Hope."  In 
various  other  botanic  gardens,  busts  and  monuments 
'commemorate  tlte  renown  of  Linnsaus.  Perhaps  the 
most  tasteful  of  these  is  to  be  seen  ii|;i  the  public  garden 
of  Gh^nt^  overhung  fa|y  a  picturesque  wee{>ing  willow. 
In  ^e  Cathedral  phurch  of  Upsal,  a  magnificent  tomb 
has  been  raised  to  his  memory  at  the  public  expence. 

In  17d8«  a  society  of  naturalists  >f  as  formed  at  Lon-  Liaacsa 
don,  by  the  exertions  and  ui^der  the  patronage  of  Dr.  Society  fi 
Smith/  author  of  the  Fiwra  Britanmcay  and  which  took  London, 
the  name  of  the  Lutueafi  '3ocietu.    This  society  has 
ris<n  to  eminence,*  and  \vill  doubtless  prove  one  of  the 
most  signal  and  durable  monuments  to  'the  memory  of 
linmeus. .  Its  Transaaions  havenow  (1818)  reached 
the  twelfth  volume  in  quarto,  and  Dr.  (now  Sir  James 
Edward)  Smith  is  still  ut  its  head.    . 

The  younger  Linna?(i^  a4  already  mentioned,  sue-  Linnam 
oeeded  his  lather,  and  g;ive  earnest  Umt  he  would  fully  tlie 
m^i^taln  Uur  Jiigh  character  oi'  the  name.     lu  1781  he 
visitH  Ew/;Iand,  and  rc^ItWJ  for  home  tune  at  ti.c  lioo- 
ViUiUlc  D[^ii5iou  of  Sir  JoMpI*  BaiilvS.     After  proiccut- 
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tttowi  mglSM  travels  fcr  oboat  two  yean,  he  MamM  honic^  crewng  population  of  the  island.    The  prihdpal  pro-  ^  Up»u 

jX.     in  1 788,  with  every  promise  and  praapect  of  a  long  and  duotions  of  Lipari  art  cotton,  pulse,  olives,  and  grapes  ^"•"'v^"^ 

„^^^^  honourable  career ;  but,  only  a  few  months  afterwards,  of  aeveral  kinds.    From  one  kind  of  grapes  is  manu-  ^^^ 

be  was  unfortunately  attadced  with  fever,  and  prema*  factured  the  common  wine  of  the  isbmd,  of  which  ^°** 

torely  cut  off,  having  sunrired  his  father  little  more  2000  or  5000  barrels  are  annuaUy  expoltad.    Other 

than  five  years.  two  kinds  of  grapes,  which  are  dried,  are  caOed  the 

Diapoislor      Upon  occasion  of  this  melancholy  event,  the  Lhmean  Passole  and  Passolina.    Of  tlie  last,  which  is  also  catt* 

^  LiDDAui  collection  became  the  property  of  his  mother  and  sis*  ed  the  Corinthian  grape,  they  sell  10,000  barrels  a&« 

t^oucction.   tg„^    The  icalous  fears  of  these  narrow-minded  per-  nually,  and  of  the  other  about  13,000.    The  celebrated 

sons^  who  dreaded  its  appropriation  at  an  undervalue  Malmsey  of  Lipari  is  made  from  a  fourth  kind  of  grape^ 

by  the  University  of  Upsal,  occasioned  the  loss  to  Swe-  which  is  very  scarce,  and  does  not  supply  more  than 

den  ofthis  unrivalled  collection.  It  was  privately  offered  2000  barrels.    The  vintage  takes  place  in  September, 
to  Sir  Joseph  Banks,  at  the  price  of  1000  guineas ;  he  be-        The  animals  of  Lipari  are  very  tew  in  number.  The  Natural 

ing  justly  considered  as  the  most  liberal  patron  of  oxen  and  cows  which  are  slaughtered  here  are  brought  hutory. 

natural  history  in  Europe,  and  this  sum  being  the  high-  from  Sicily.    The  country  produces  only  rabbits.    The 

est  that  their  imsgination  could  suggest  as  its  its  value,  partridge,  the  green*finch»  sparrow,  gold-finch,  horn 

Dr.  Smith,  already  mentioned,  had  recently  before  taken  owl,  and  raven,  are  among  the  stationary  birds :  Those 

his  degree  at  Edinburgh,  where  he  had  sedulously  which  migrate  are  the  sea  gulls,  the  cormorants,  the 

cultivated  a  taste  for  botany :    The  Doctor  chandng  turtle-dove,  the  quail,  and  several  kinds  of  swallows, 
to  be  at  the  house  of  Sir  Joseph  Banks  when  the        The  principal  mountain  in  the  island  is  Monte  San  MsontaiB^ 

ofler  of  the  Linnean  collection  arrived,  and  Sir  Jo*  Angelo,  situated  to  ike  north  of  the  city  of  Lipari. 

seph  intending  to  decline  the  offer,  it  -was  immediate-  There  is  a  circular  plain  on  its  summit,  encircled  with 

ly  transferred  to  him,  and  soon  after  accepted.    The  eminences  shelving  inwards,  which  Dolomieu  suppo- 

king   of  Sweden  happened  to   be  absent  from  his  sed  to  be  the  remains  of  an  ancient  crater.    The  Monte 

dominions  during  this  transaction.    On  his  return  to  delle  Guardia,  which  looks  towards  the  south,  is  near- 

Stockholm,  hearing  that  the  collection  had  just  been  ly  of  the  same  he^ht.    The  mouiftain  of  Campo  Bian- 

shipped  off  for  England,  and  rightly  regarding  this  co,  or  the  White  Field,  is  three  miles  distant  from  the 

as  a  national  loss  and  disgrace,  he  dispatdied  a  swift-  haven  of  Lipari.   It  is  a  prodigious  aggregatk>n  of  beda 

sailing  war  vessel  to  bring  it  back.    The  most  signal  of  white  pumice,  rising  to  the  height  of  a  quarter  of  a 

chace  that  ever  occurred  in  naval  history  thus  took  mile,  and  extending  about  half  a  mile  in  breadth.   The 

place ;  but  the  patriotic  zeal  of  the  king  was  unavail-  Monte  della  Castagna,  about  four  miles  in  circomfe- 

mg ;  the  merchantman  gained  the  Thames,  and  the  rence,  rises  beyond  Campo  Bianco,  and  is  entirely  com* 

whole  collection  of  the  illustrious  Swede,  consbting  not  posed  of  enamels  and  glasses.     Excepting  a  few  li- 

only  of  his  grand  herbarium,  but  of  all  his  books  and  chens,  there  is  not  a  living  vegetable  on  the  whole  of 

manuscripts,  was  landed  in  safety  at  London,  in  twen-  the  mountain. 

ty-six  great  boxes.    It  must  be  a  consolation  to  the  go-        The  city  of  Lipari,  which  extends  alon^  the  shore  City  of  Lj- 

vemment  and  people  of  Sweden  to  know,  that  if  the  in  the  form  of  an  amphitheatre,  with  a  chain  of  monn-  P*"* 

Linnean  collection  was  to  leave  their  country,  it  could  tains  rising  behind  it,  is  erected  on  an  immense  rock 

not  possibly  have  fidlen  into  better  himds.  Thisfactisad-  of  lava,  rising  perpendieulai'ly  from  the  sea.   This  lava 

mitted  by  Uie  universal  assent  of  the  botanistsof  Europe,  has  for  its  base  feldspar,  is  of  a  fine  compact  grain  and 

See  Life  of  Linnccus,  by  D.  H.   Stoever ;    Back,  scaly  fracture,  dry  to  the  touch,  and  gives  sparks  of 

Oration  before  the  Academy  of  Sciences  of  Sfockhohn  ;  fire  with  steel.     It  is  jomed  to  large  masses  of  glass. 

Fabricius  of  Kiel,  in  Germ.  Museum,  178  >;  ^uvresde  The  town  consists  of  narrow  alleys  and  streets.    The 

Vicq  d'Aayr,  vol.  i.  Etoges  hisioriques,  Lisnk;  Histoire  castle,  encircled  with  a  wall,  has  a  few  cannon  snd  a 

de  r Academic,  1781,  Eloge  de  M.  de  linnS  par  Condor-  small  garrison.   The  principal  buildings  are  the  bishop's 

cet ;    Coxe's  Traveb  in  Russia,  Sweden,  &c.  vol.  iv.  palace,  the  cathedral,  and  the  governor's  house.    The 

Sketch  of  the  Ufe  of  Linnceus  ;  Pulteney 's  General  Vieiv  cathedral  contains  yery  valuable  sacred  utensils,  a  great 

of  the  Writings  ofLinnetus,  &c.    (p.  n.)  '  deal  of  plate,  and  a  number  of  silver  imsges  ;  among 

LtNZ  is  a  town  of  Austria,  situated  upon  the  Da^  which  is  the. statue  of  St  Bartholomew,  their  natron 

nube.     ft  is  large  and  well  built,  consisting  of  a  single  saint     This  treasure  is  said  to  amount  in  value  to 
street,  and  some  annexed  suburbs.    The  principal  ob-  .  about  £  1 9,000  Sterling.    The  odebrate<l  stoves,  or  diy 

jects  of  interest  are  iu  large  cathedral^  with  a  nne  or-  baths^  of  St  Calogero,  lie  about  four  miles  west  of  Li- 


and  the  trade  of  the  town  is  considerable.     Population  at  the  top,  by  which  they  pass  out.   In  one  of  them  the 

9000.     East  Long.  li*>  16'  45^  North  Lat  48*  IS'  54*.  thermometer  stood  only  at  48f^  They  are  now  althoat 

LIOM.    See  Mazology.  deserted,  and  reUin  only  their  name. 

LIPARI  is  the  name  of  the  largest  of  a  group  of       This  island  carries  on  a  little  commerce.    The  ma-  Commcrcai 

islands  in  the  Mediterranean,  caUed  the  £olian  or  Li-  riners  purchase  immensely  at  the  fair  of  Siitigaglio, 

laexi  Islands.     It  is  19  j  Italian  miles  in  circumference,  linens,  muslins,  vdls,  and  other  commoditks ;  and  sell 

The  general  aspect  of  the  island  is  that  of  an  accumu*  them  at  Messina,  Catania,  Palermo,  and  other  towns 

lation  of  dreadful  precipices  and  rugged  cliffs,  inter-  in  Sicily.     The  fishing  here  is  very  unproductive, 

•persed  with  a  few  flat  places  and  declivities,  which  Thev  fish  for  coral  in  June  and  July. 

tne  inhabitants  have  cultivated  with  great  labour.    If        T.ipari  is  under  the  chftrce  of  a  military  and  ci-  Goma. 

we  conceive  the  island  divided  into  four  parU,  about  2|  vil  governor,  a  criminal  jud^e,  a  fiscal,  and  a  dvil  ™*b^ 

of  Aese  are  cultivated,  and  the  remainder  barren  or  judge.    The  ecclesiastical  estJ>lishment  consists  of  a 

overgown  with  woods.    The  barren  tracts  are,  how-  oishop,  17  canons  of  the  first  order,  and  14  of  the  second, 
tver^  patiently  converted  into  fertile  fields  by  the  in-i       The  other  islands  to  wUch  die  general  name  of  lA^  biandi. 
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pari  is  «f tA^:h«c!,  ft^e  Alicnda,  FeHcttdiii  VMcilio,  Strom*  daMes  wmm  mt  abne,  anad  mmim  m  good  appearance ; 

boll,  Basil  onso,  an  island  abont  two  fHil«8  in  circuit,  but  tlioee  of  the  cituens  were  geMKially  mean,  aid  the 

with  on!y  two  cottages,  Lfsca^fiianca,  Bottero,  DatcAo,  streets  nanow  and  dartj. 
Panana,  Salme,  and  Ustica,  a  rock  contalikm^  a  foit        On  Noretnber  J  at,  1755,  a  great  part  of  the  dty  waa  B«rtb. 

and  a  few  intlabkants.     See  Spalhiilaani'a  Travels  in  laid  in  ruins,  by  one  of  the  moat  &tal  earthquakes  ever  4<«^ 

ike  Two  Sicflie$;  and  the  articlea  Al«cji/i>a,  Feucvda,  ^Eperienccd,  which  took  place  about  40  minutes  past 

and  Stromboli.  nine  o'clock  in  the  morning,  without  the  slightest  pre- 

LIQUIOS.     See  CHSMisTtiT,  vol.  vi.  p.  101.  viooa  svmptoms  of  itsapproach.     The  shock  wasatiort 

LIQUORICE.    See  Materia  M^oica,  under  G/y-  but  yiolent^  and  waa  instantly  followed  by  the  £dl  of 

cyrrhiza,  p.  348.  of  this  volume.  every  diurdi  and  convent,  almost  all  the  large  pubtic 

LIRIA  is  an  ancient  townof  Spim,  In  the  province  buildings,  and  above  the  fourdi  part  of  the  dwelling- 

of  Valencia.     It  Is  the  Edera  of  the  Carthaginians,  and  houses.     Within  about  two  hours  after  the  shock,  fines 

the  Edeia  and  Laurma  of  the  Romans.     It  contains  l»oke  out  in  different  quarters,  and  raged  with  such 

some  Roman  monuments,  but  particulariy  an  inscrip-  violence  for  the  space  of  nearly  three  days,  that  the 

tion  found  in  1759,  in  one  of  the  channels  of  a  fbnn-  whole  dty  was  completely  desolated.    The  tide  also 

tain,  and  placed  at  the  door  of  the  Abbey  de  la  Cure,  suddenly  rose  about  40  feet^  overflowing  many  of  the 

The  town  Mands  between  two  small  hills,  and  has  a  lower  streets,  and  occasioning  great  damage  among  the 

well  built  church  with  three  stories  of  architecture,  shipping.    All  this  took  place  aa  a  holy-diiy,  when  the 

two  chapels  of  ease,  and  two  convents  of  Trinitarian  churches  and  convents  were  full  of  people,  of  whom 

and  Franciscan  monks.     Population  6500.    See  La-  very  few  escaped.    About  800  were  buried  in  the  ruins 

borders  View  of  Spam,  voL  L  p.  260.  of  the  city  prison;  1200  in  the  general  hospital;  and 

LISBON,  the  capital  dty  of  Portugal,  is  situated  in  400  in  several  of  the  convents.    A  fine  stone  quay,  to 

38*42' 18''of  N.  Lat.  andg^T'aS"  of  W.Long.     It  whidi  about  SOOO  people  had  fled  for  security,  was  turn-, 

stands  on  the  north  bank  of  the  Tagus,  about  tenmiles  ed  bottom  upmoet,  and  not  an  individual  saved  of  those 

from  the  mouth  of  the  river,  and  presents  a  very  mag-  who  stood  upon  it.    The  total  number  of  lives  lost  in 

nificent  and  beautiful  appearance,  as  it  gradually  as-  the  whole  city  is  computed  by  some  at  80,000,  and  by 

cends  upon  its  numerous  hills  from  the  verge  of  the  others  at  60,000. 

water.    It  is  sheltered  on  the  north-west  by  a  ridge  of       The  lewth  of  die  town  in  its  present  state,  is  com*  Dewrip* 

mountains,  but  opens  towards  the  sooth-east;  and  com-  puted  by  me  Portuguese  at  two  leagues;  but  its  breadth  ^»- 

mands  a  full  prospect  of  the  river,  and  of  the  country  u  very  various,  sometimes  notezcMdingone  street,  and 

of  AIente|o  on  the  opposite  side.  never  more  than  half  a  league.    It  is  quite  open  on  all 

The  origin  of  this  dty  is  involved  in  more  than  sides,  having  neitfaer  wdls  nor  gates,  nor  any  fortifica- 
usual  obscurity,  and  has  been  ascribed  to  the  Grecian  tions  except  a  small  castle  in  the  middle  of  the  town, 
Ulysses,  fitim  Ivhom  its  name  (Hissipa,  or  Olisipona,  and  several  batteries  on  the  river.  The  ground  on  whidi 
is  imagined  to  have  been  derived.  The  first  inhalntants,  it  stands  is  very  hilly,  whidi  renders  some  of  the  streets 
according  to  Pliny,  were  the  ancient  Turtuleans,  and  so  steep,  that  it  is  a  considerable  labour  to  walk  alon^ 
ore  supposed  to  have  fkllen  under  the  power  of  Rome  them.  The  Portuguese  are  fond  of  representing  thetr 
afier  the  destruction  of  Carthiige.  From  various  in-  capital  as  standing,  like  andent  Rome,  on  seven  hills; 
flcriptions  found  in  the  dty,  it  appears  to  have  been  ta*  but  intelligent  modem  travdlers  consider  it  as  placed  ■ 
ken  possession  of  b}r  Julius  Caesar,  and  to  haVe  been  upon  three  prindpal  rising  grounds.  The  first  hill  be- 
called  by  him  Felicitas  Juliana.  Bv  the  Moan,  into  gms  at  the  nridge  of  Alcantara,  fiarming  the  western* 
whose  hands  it  fell  with  the  rest  of  the  pem'nsula  in  limit  of  the  town,  and  extending  to  Uie  street  of  St* 
716,  its  name  was  changed  into  Lisiboa,  as  a  sound  Benedict.  This  is  the  highest  part  of  Lisbon,  and  is 
more  congenial  to  their  language  than  its  former  appel-  celebrated  for  its  salubrious  air ;  but  the  heavy  rains 
ladon.  In  79fl>  it  was  reduced  by  Alphonso  the  Chaiste,  rushing  down  the  steep  streets,  frequently  render  them 
King  of  Gallicia  and  Asturia ;  but  it  passed  alternately  impassable,  and  have  been  known  to  carnr  awcy  both 
from  die  Moors  to  the  Christians,  till  the  former  be-  men  and  horses  in  the  torrents.  As  the  shocks  c^  the 
came  tributary  to  Alphonso  VI.  of  CastOe,  in  1093.  fatal  earthquake  were  tblt  less  severely  on  this  hill  than 
Having  revolted  under  Alphonso  Henrique,  the  first  in  odier  quarters,  it  is  on  that  account,  as  well  as  its 
Christian  king  of  Portugal,  that  prince,  a^er  many  wholeaenie  air,  chosen  particularly  by  foreigners  as  their 
fhiitless  attemps  to  reduce  the  city,  received  an  unex-  place  of  residence,  and  many  handsome  houses  are 
pected  reinforcement  bv  the  landing  of  about  14,000  erected  in  various  parts  of  it ;  but  the  streets  are  very 
English,  French,  and  Flemish  crusaders  under  William  inegularlv  buihj  ill  paved,  full  of  miserable  houses,  in- 
Long  Esp^  (who  was  destined  for  the  Holy  Land,  but  tenqpersed  with  gardens,  and  even  com  fidds  amidst 
had  entered  the  Tagus  fiir  supplies  to  their  fleet,)  and  the  buildsngs.  On  diis  hdfffat  is  the  Protestant  bury- 
with  their  assistance  he  succMded,  afler  a  long  and  ing  ground,  planted  round  wrdi  cypress  and  judaa 
Uoody  dege  of  five  months,  in  gaining  possession  of  the  trees,  and  containing  numerous  monuments  of  the  il- 
capital.  Its  history  becomes  henceforward  involved  in  histrious  dead.  The  seccmd  hill  is  only  a  continuation 
that  of  Portugal,  and  the  only  memorable  event  whidi  of  the  firsts  from  whidi  it  is  separated  by  a  valley  of 
requires  to  be  specified  in  its  separate  annals  as  a  dty,  moderate  depth.  Most  of  the  streets  are  here  extreme* 
is  Its  almost  entire  destruction  by  an  earthquake,  on  ly  narrow,  crooked,  and  covered  with  heaps  of  filth ; 
tfie  Ist^  of  November,  1755.  At  that  period,  it  was  but  at  the  foot  of  the  eastern  side,  (where  the  earth- 
about  six  miles  in  length,  surrounded  by  a  single  wall,  quake  did  great  damage,  and  where  many  nuns  are 
an  which  were  77  antique  towers  of  inconsiderable  still  visible,)  there  are  several  handsome  recently  built 
strength;  86  gates  on  the  side  towards  the  river,  and  houses.  This  hill  rises  to  a  considerable  height,  and 
17  towards  the  lind.  becomes  very  steep  towards  the  next  valley,  in  wlUch  ia 

It  contained  two  elegant  palaces,  several  magnificent  seen  the  best  part  of  the  town,  presenting  a  skiguhorlv 

cfaurdies,  a  strong  castle  commandin|r  the  town,  50  col-  striking  view  fhnn  the  eminence.     This  vatiey,  whi^  • 

legtes  and  cotn^ents,  a  number  o£  handsome  squares,  adjoins  to  the  second  hdght,  is  of  oonsideralNe  lengtli  *. 

and  150,000  inhi^itants. .  The  houses  of  the  higher  and  breadth,  and  forma  the  broadest  part  of  liaboo*. 
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The  buildiiiffs  liece  'htenag  hten  totdly  dortro^ ied  hj 
the  earthquake  of  1755,  l£e  present  streets  are  struc- 
tures of  modem  date,  and  di8pi)6ed  m  better  order.  At 
the  baxdL  of  the  river,  -where  the  vaHey  begins,  the 
quay  is  well  finished ;  and  adjoining  to  it  is  a  large 
liandsome  square,  6lft,by  550,  called  the  Pra^a  doCom« 
^nerdo,  fonnerly  the  terrace  and  parade  of  the  royal 
palace.  From  this  square,  three  principal  streets,  straight 
and  broad,  lead  to  the  Praga  do  Roao,  where  the  great 
palace  of  the  Inquisition  is  situated.  The  thLrd  hill 
begins  with  an  eminence,  on  which  is  the  castle  of  Li». 
bon,  (a  small  fort,  capable  of  making  little  resistance,) 
and  continues^  with  some  intervening  plains,  to  the  eas- 
tern extremitv  of  the  city.  This  is  the  oldest  part  of 
the  town,  full  of  narrow  and  ill-paved  streets,  and 
lofty  houses  of  many  stories.  Following  the  river  to 
the  eastward,  small  houses  and  villages  succeed  each 
other  with  little  interruption ;  and,  on  the  westward, 
the  village  of  Belem,  a  considendile  market  town,  ^« 
habited  by  many  persons  of  property,  is  se  near  to 
the  city  that  the  separation  is  scarcely  perceptible,  and 
continued  suburbs  unite  the  two  towns.  On  the  north 
side  are  lofty  hills,  which  preclude  all  view  to  the  city, 
till  the  traveller  suddenly  arrives  in  the  streets.  On 
the  south,  the  Ta^;us  runs  dose  along  the  foundations 
of  the  houses,  being  about  one  league  in  breadth  op- 
posite the  western  part  of  the  town ;  but  opening  to 
the  width  of  from  two  to  three  leagues  towaros  the  eas* 
'Jtem  extremity. 

Nomodels  of  architecture  are  to  be  found  among 
the  private  houses  or  public  buildings  of  Lisbon,  though 
there  are  many  whico  may  be  accounted  handsome ; 
iw»r  is  the  interior  disposition  of  the  apartments,  or  even 
the  entrances,  deserving  of  any  commendation.  Most 
of  the  new  streets  are  spacious,  regidar,  weU-paved, 
and  provided  with  convement  foot^Mths.  The  nouses 
are  lofty,  uniform,  and  strongly  built,  in  a  manner  ra- 
ther singular.  The  carpenter  first  raises  the  skeleton 
of  frame  work,  and  the  mason  then  fills  up  the  inter- 
stices with  ruble-stone  and  brick ;  in  which  plan  there 
it  supposed  to  be  this  advantage,  that  the  connection  of 
the  walls  with  the  wooden  work  contributes  to  resist 
those  slight  concussions  of- earthquakes  with  which  the 
dty  is  so  frequently  visited.  The  first  story  of  each 
dwelling-house,  if  not  used  as  a  -shop,  is  em^yed  as  a 
magazine  for  merchandize,  and  sometimes  as  coach- 
house and  stable.  In  a  house  of  four  stories,  the  attic 
is  counted  the  j^easantest  floor,  and  is  ^frequently  fur- 
nished With  a  balcony,  ornamented  with  ffilt  uroa  rails, 
and  provided  with  silk  or  linen  awnings  rorthe  acooxn* 
modation  of  the  ladies,  who  sit  there  on  cushions  in 
hot  weather,  reading,  sewinff,  or  amusing  themselves. 
Coolness  and  ventilation,  rather  than  warmth,  are  con- 
sulted in  the  distribution  of  the  apartments.  Grates 
and  chimney-pieces  are  almost  unknown,  ;and  a  warm 
cloak  in  winter  is  the  usual  substitute  for  a  fire. 

The  public  edifices  most  deserving  of  notice,  are  the 
royal  exchange  and  custom-house,  forming  ^e  north 
wing  af  the  Pra^a  do  Commerdo,  which  are  suitdbly 
adapted  >to  their  object  in  point  of  strength  and  conve- 
nience; the  patriarchal  oiurch,  situated  on  an  emi- 
nence at  the  north-east  side  of  the  ci^,  which  is  lull 
of  relics  and  predous  emaments,  but  of  which  the  chief 
curiosities  are  the  cross  and  nine  candelabri  of  the  kind's 
chapel,  the  former  of  silver  gOt,  and  twelve  feet  hi^, 
the  latter  also  of  silver  gilt,  covered  with  diamonds 
and  various  groups  in  demi-relief ;  the  Loretto  church, 
built  by  the  Pope's  nuncio  about  the  end  of  hist  cen- 
tury, and  designed  in  Italy,  but  possessing  little  archi- 
tectural excellence;  the  church  of  St.  Roque,  formerly 


bekmi^g  .to  the  Jesuits^  a  neat  building,  containing   iMm. 

some  good  pictures  in  fif^co  on  its  walls  and  ceilings,  ' 

with  several  fine  pieces  of  mosaic,  but  most  distinguish- 
ed for  a  beautiful  chi^l  dedicated  to  John  the  Baptist, 
ridily  ornamented  with  a  variety  of  predous  stones. 
The  new  <^urch  buHt  by  the  late  Queen  of  Portugal, 
the  largest  and  most  magnificent  edifice  raised  in  Lis- 
bon since  the  earthquake  of  1755,  is  built  in  the  form 
of  a  cross,  with  besnitiful  white  limestone^  whidi  gives 
it  a  oheerful  appearance,  but  it  is  too  much  loaded  with 
ornament,  and  is  remarkabls  chiefly  for  its  finely  execut- 
ed dome.  The  royal  monastery  6f  Bdem,  founded  by 
Prince  Emanuel  in  1499,  the  architecture  of  which  is 
compounded  of  the  Norman  Gothic  and  Arabesque 
styles,  and  particularly  noted  for  the  variety  of  ita  pil- 
laira,  every  one  of  whic^  is  executed  in  a  different  man- 
ner; two  neat  new  cnurches  in  the  same  town,  the 
monastery  of  Bomsuccesso,  founded  in  1626,  and  the 
Irish  convent  or  college  of  the  Dominican  order,  found- 
ed in  1659.  But  the  most  remarkable  structure  of  Lis-  Aqaedta 
bon  is  the  magnificent  aqueduct  dose  to  the  north  dde 
of  the  town,  founded  by  John  V.  in  1713 :  a  wcnck  not  j 

inferior  in  ipagnitude  to  any  of  the  aqueducts  of  anti- 
quity, and  worthy  to  be  compared  witn  the  most  mag- 
nificent monuments  of  modem  art.  The  whole  len^^ 
of  the  aqueduct  is  2400  feet,  part  of  it  passioff  under 
ground  tnroufh  a  tunnel  jof  stone,  and  part  of  it  cross- 
ing a  deep  vaUey  by  means  of  arches,  of  which  die  larg- 
est is  230  feet  high,  and  107  broad 

Among  the  curiodties  of  Lisbon,  ^hich  are  very  few 
in  number,  may  be  mentioned  the  equestrian  statue  of 
Joseph  I.  in  bronze,  which  stands  in  the  centra  of  the  | 

Pra^a  do  Commerdo,  on  a  pedestal  of  stone  adomed 
with  various  symbols.  It  was  cast  in  one  piece  by  Bar* 
tholomew  de  Costa,  from  a  modd  b^  Madbado  de  Cas- 
tro; and,  though  the  figures  are  stifle,  and  the  symbols 
overloaded,  yet  the  whde  is  accounted  a  production  of 
considerable  merit  The  cannon  of  Diu,  about  twenty 
feet  in  length,  with  a  proportionable  calibre,  taken 
from  the  king  of  Cambay  at  the  siege  of  Diu  or  Dio, 
and  sent  to  Portugal  about  the  year  1539,  bears  a  cu- 
rious Arabic  inscription,  and  is  preserved  as  a  trophy 
in  the  armory. 

The  prindpal  charitable  institutions  of  Lisbon  arc,  IiuUiirtitu 
the  Foundling  Hospital,  which  in  1739  recdved  1279 
children ;  the  Royal  Hospital  of  St.  Joseph,  for  the  in- 
firm and  diseased  of  both  sexes,  and  of  all  nations, 
which  admitted  in  the  same  year  about  1 1 ,000  patients ; 
and  the  Brotherhood  of  the  Misericordia,  who  perform 
various  acts  of  charity,  such  as  visiting  the  jails  and 
hospitals  with  suitable  relief  to  Uie  prisoners  or  pa- 
tients, educating,  and  apprenticing,  and  poi'tioning  poor 
children,  and  administering  to  the  afflicted  oieverv  de- 
scription and  country.  The  literary  institutions  of  Lis- 
bon, though  not  in  a  flourishing  state,  are  more  nume-i 
rous  and  reputable  than  has  generally  been  imagined. 
The  Academy  of  Sciences,  founded  by  the  late  quecsi  Academy  4 
of  Portugal,  Is  the  most  important,  and  has  pubhshed  Lbboo. 
6  voliunes  of  Mtmorias  de  Lilteraiura  Poriumeza,  con- 
sisting chiefly  of  papers  on  the  history  and  lawa  of  the 
klng£>m,  three  parts  of  memorias,  economics,  &c.  A 
Geographical  Acmdemy  was  instituted  in  17994  "'^^  ^um 
prepared  a  new  map  of  the  country,  which  was  great* 
ly  needed.  The  Coll^^  of  Nobles,  is  a  handsome 
building,  founded  in  1761  ;  the  Academia  real  das 
gardas  Marinhas,  founded  in  1782,  the  Academia  real 
da  Marinha,  in  1779^  and  Academia  real  da  Fortifica* 
cao,  in  1790^  have  also  their  professors,  but  are  in  a 
lingering  condition ;  and,  though  the  means  are  not 
wanting,  the  taste  £ar  knowledge  is  not  general  There 
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art  several  public  Iflbnriei^^  whicfi,  though  by  no  means 
€j^  the  fint  class^  are  not  so  despicable  as  they  have  been 
represented.  One  in  the  Pra^  do  Conunercio  contains 
many  important  works ;  one  in  the  Benedictine  Monas- 
tery of  Nossa  Senhora  de  Jesus  has  a  complete  col« 
lection  of  Spanish  and  Portuguese  literature,  besides 
several  French  and  Italian  writings ;  and  one  in  the 
Monastery  of  San  Vincente  de  Fora,  is  jprovided  with 
the  smallest  Portuguese  productions.  The  royal  mu- 
seum at  Ajuda,  thouffh  small  and  iU-stocked^  is  worthy 
of  being  visit»i,  ana  contains  several  curiosities  £roja 
Brasil^  particularly  a  piece  of  copper  ore  above  three 
feet  long,  two  broad,  and  two  thick,  weighing  2616 
pounds ;  and  a  piece  of  elastic  sand-stone,  covered  with 
crystals  of  calcareous  spar.  Bdiind  Uiis  museum  is  a 
amaU  chemical  laboratory  and  a  botanic  garden,  finely 
situated,  and  neatly  kept  The  museum  m  the  Marauis 
of  Angeja  cont^s,  among  other  specimens^  one  of  dia- 
monds fi'om  Brazil  embedded  in  argillaceous  iron- 
atone  ;  and  another  in  the  monastery  of  S.  N,  de  Jesus 
consists  chi^y  of  shells. 

The  places  of  public  amusement  are,  the  Italian  ope- 
ra, said  to  be  well  suppOTted;  a  theatre,  which  is  sinall 
and  not  much  attended  by  the  higher  classes ;  an  as- 
sembly room  duefly  for  foreigners,  as  the  PcMliu^ese 
tare  no  lovers  of  dmdng;  the  drcos  far  buU-^hts, 
diiefiy  attended  by  the  middle  and  lower  classes,  and 
in  summer  cipen  almost  every  Sundinr  afternoon ;  the 
public  walks  hear  the  Rodo,  plannea  by  the  Marquis 
of  Pombal,  elegantly  planted  with  trees  and  shrubbe- 
ries, but  not  much  frequented ;  and  one  tolerable  cof- 
fee-house visited  by  the  higher  daases,  provided  with 
evorv  thing  that  can  be  required. 

The  population  of  Lisbon  cannot  be  correctly  ascer- 
tained, as  it  is  only  of  the  houses  that  a  census  is  ta- 
ken ;  but  indudin^  the  suburb  and  the  village  of  Be- 
lem,  the  number  of  inhabitants  is  confidently  estimated 
at  more  than  300,000,  ezdusive  of  the  military. 

The  police  of  this  dty  is  miserably  defective  in  eve" 
TV  respect.  The  filth  bes  in  heaps  even  in  the  most 
frequented  streets,  so  that  it  requires  considerable  care 
to  avoid  sinking  in  them,  and  to  escape  the  efllects  of 
the  carta  and  horses  splashing  in  the  mud.  There  is  a 
great  want  of  common  sewers,  water-pipes,  and  neces- 
saries ;  and  all  kinds  of  dir^  collections  are  apt  to  be 
poured  from  the  windows  at  night,  frequenuy  with 
£ttle  warning  to  the  passengers.  From  want  of  lamps 
also,  and  from  the  early  shutdnff  of  the  windows,  tne 
streets  are  extremely  dark,  and  mled,  at  the  same  time, 
with  hungry  dogs  and  desperate  robbers.  As  all  kinds 
of  idle  people  are  permitted,  without  any  impediment, 
to  pour  mto  the  dty  from  the  provinces,  the  number 
of  b^gars  and  va^pnnts  is  immense ;  and  of  these  a 
very  great  proportion  are  negroes  and  Creoles.  The 
porters,  water-carriers,  and  most  of  the  servants,  come 
from  the Spanishprovince  of  GaUida ;  and  are  general- 
ly denominated  Uallegos,  even  though  they  may  have 
a  different  origin. 

The  appearance  of  Lisbon  is  dull  and  mdandioly,  as 
the  inhabitants  neither  walk,  nor  ride,  nor  sail,  nor 
icrm  any  parties  of  pleasure.  There  is  little  appear- 
ance of  shewj  or  of  fine  equipages,  among  the  wealthy ; 
except  the  desire  of  keeping  many  servants,  who'  are 
poorly  dothed  and  ill  fed.  They  keep  mudi  within 
the  ctrde  of  their  own  fiunilies :  and  spend  a  creatpart 
of  the  ^ear  in  their  sammer  Nside^  or^tr£». 
houses  m  the  country  axtmnd  the  capital,  particularly 
among  the  nwwmtain  retreats  of  Cintra  during  the  heals 
of  August  and  September. 

The  harbour  of  Lisbon  is  full  of  shipping,  but  its 


commerce  and  riches  are.  by  no  meantf  adequate  to  what  ^^boB»> 
might  be  expected  from  its  magnificent  river,  and  ad-  '  ~ 
vantagfiou»' situation  for  trading  with  both  the  eastern 
and  western  hemisjpheres.  In  the  year  1789,  S92  shipa 
entered  the  port  .or  LisboUi  of  wmch  252  were  Portu- 
guese, and  the  remaining  640  were  foreign  vessds;  of 
this  last  number  o^ie-hau  were  from  Great  Britain  and 
Ireland. 

The  climate  of  Lisbon  is  very  salubrious>  and  suffi-  Climate* 
dently  pleasant  to  those  who  are  accustomed  to  it.  In 
January  cold  and  clear  weather  often  prevails ;  but  in 
February  the  temperature  becomes  mud  and  feasant. 
Sitow  is  extremely  rare,  and  scarcdy  known  to  the  in- 
habitants, so  as  to  be  regarded  as  a  kind  of  prodigy 
when  it  happens  to  fall.  Ice  appears  in  the  fountains 
before  sun-nse,  but  is  quickly  tnawed  by  the  heat  of 
the  day.  In  consequence  of  the  increasing  heat  of  the 
sun  in  February,  and  the  consequent  chills  of  the  even- 
ing, severe  catarrhs  are  common  in  that  month.  After 
the  equinox  heavy  rains  take  jplace,  accompanied  with 
violent  storms ;  and  from  this  period  to  June  is  the 
most  diangeable  season  of  the  year,  the  weather  being 
altematdy  rainy  and  cod,  or  hot  and  dry.  From  mid- 
summer to  the  middle  of  September  rain  is  extremdy 
uncommon,  and  every  vegetable  production  becomes 
completdy  parched.  The  heat,  which  during  this  pe- 
riod is  incessant,  thoiidli  much  moderated  by  the  sea- 
breeses,  very  commomy  rises  to  96^  of  Fahrenheit,  and 
has  been  known  to  reach  104^.  About  the  end  of  Sep- 
tember the  first  rains  arrive ;  and^  in  October,  which 
may  be  counted  the  spring  in  point  of  vegetation,  the 
youi^  grass  and  new  leaves  appear.  In-  November 
and  December  heavy  rains,  with  frequent  stormsi  are 
.  experienced ;  and  the  little  streams  are  every  where 
converted  into  dangerous  torrentsi  Earthquakes  occur 
only  between  Octc£er  and  Aprils  and  are  generally  ob- 
served to  aoccmpany  the  first  rains  which  follow  a  tract 
o£  dry,  sultry  weather.  The  grain  is  usually  in  ear  in 
the  month  of  March,  and  the  harvest  takes  place  in  May. 

The  inhabitants  o£  Lisbon  subsist  diiedy  on  butcfa«r  Pio?iiioBi^ 
meat  and  fiish,  particularly  pilchards,  without  using 
.  many  vegetables.  Their  bea  and  pork  are  good,  but 
their  mutton  inferior.  The  bread  is  generally  bad ; 
and,  in  place  of  it,  the  common  people  eat  great  quan- 
tities of  lupins,  or  riee,  the  latter  artide  being  imported^ 
abundantly  from  Brazil  Small  beans,  broooli,  cauli- 
flower, lettuce,  and  gourds,  are  very  common.  The 
best  firuits  are  caranges,  giap^,  mdonsy  figs,  and  ches- 
nuts.  Apples  and  pears  are  good  but  scarce ;  plumbs, 
cherries  and  peaches,  are  bow  scarce  and  bad.  The 
envircms  of  Lisbon,  particulary  on  the  east  and  north 
sides,  to  a  considerable  distance  from  the  town,  are 
eovered  with  large  ^^ardens,  surrounded  with  very  high 
walls,  between  which  the  road  leads  sometimes  tear 
leagues,  without  any  other  object  being  visible.  These 
enclosures  are  callea  Quintas;  and  are  as  much  parks 
as  gardens,  containing  generally  plantations  of  orange 
ana  olive  trees,  sometimes  even  com  fields  and  vin^ 
yards,  with  a  considerable  villa  or  summer  house.  To* 
wards  the  west  the  countir  is  not  so  weU  cultivatedj 
.  and  there  are  several  naked  rocky  hills ;  but  in  some- 
spots  these  are  extremely  fertile,  affording  the  best  pa^ 
tures  to  the  city,  and  a  great  variety  of  natural  plants 
for  the  botanist  See  Liiuk's  Travels  in  Foriugai.  Mus* 
phv's  Trawla  in  PortugoL  PhiL  TranM.  ^  London^ 
V.CU.  xlix.  (x^  Abridg.  vol  x.)    (o) 

LISBURN  is  a  neat  post  and  borough  town  of  Ire- 
land, in  the  county  of  Antrim,  and  province  of  Ulstet. 
The  prindpal  buildings  are,  the  Church,  the  Presby  te« 
rian  mfeting  house^  the  Quakei^s  meeting  hottse«„which. 
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Liduiva,  it  a  snudl  nctt  boiMicig,  the  Mdiiodut  AmjmH,  wbich 
Lbmore,  k  of  oonnderable  sise,  a  meat  Boman  CalhoBc  duipdi 
and  the  Market  house.  A  fin«)  spire  of  hewn  stone  was 
some  years  ago  added  to  the  church,  and  a  cupola  and 
steeple  on  the  nuu-ket  house.  There  is  also  a  French 
chapel  here,  with  an  endowment  of  £60  per  annum. 
As  Lisbum  is  only  7  miles  Arom  Belfast,  it  cannot  be 
expected  to  be  a  place  of  much  trade;  but  a  good  deal 
of  business  is  done  in  the  town.  A  ^eat  deiu  of  L'nen 
is  bvottffht  to  it  on  the  market  days,  and  it  h  oelebiated 
for  seed  oats  ct  the  best  quality.  There  is  here  a  vi« 
*triol  manufactory,  where  muriatie  add  and  glauber 
aalts  are  made,  and  also  a  raanuihctory  of  Damask.  The 
Quakers  established  in  1774  a  boarding  school  in  Lis- 
bum,  for  the  educatmn  of  children  of  all  sects.  In  1794 
it  was  confined  to  Quakers.  Twenty  boys,  and  twenty-^ 
five  girls,  are  boarded,  clothed,  and  educated,  at  the 
late  of  £S  per  annum,  and  the  poor  are  a^itted  gra- 
tis. Lisbum  sends  a  member  to  Parliament,  and  be- 
longs to  the  Marquis  of  Hertford.  Between  Lisbum 
and  Belfast,  along  the  borders  of  the  counties  of  Antrim 
and  Down,  the  scenery  is  vety  grand  and  stHkine. 
The  land  isin  general  cultivated  and  interspersed  with 
plantations  and  villas,  belonging  to  the  wealUiy  mer* 
chants  of  Belfast.    Population  in  1 8 1 3,  4785. 

LISKEARD,  or  Lbsksard,  a  borough  and  market 
■town  of  England,  in  the  coun^  of  Cornwall,  and  one 
of  the  stannaries  for  the  coinage  of  tin.  It  is  situated 
partly  on  rocky  hills,  and  partly  in  a  valley,  and  from 
the  irreguUrit|r  of  the  ground,  the  streets  and  houses 
,are  grouped  with  singular  irregularity,  the  foundations 
of  some  of  the  buildings  beins[  on'  a  level  with  the 
chimnies  of  others.  Tm  Church  dedicated  to  St.  Mar- 
tin, stands  on  the  east  side  of  the  ascent  to  the  town. 
It  is  kept  in  good  repair,  and  consbts  of  duree  spacious 
aialea;^  the  tower  on  the  west  end  of  it,  with  the  date 
1627,  is  diiefly  built  of  granite.  The  south  side  of  it 
is  adorned  with  pinnacles  and  battlements  of  grsnite, 
and  there  are  three  gothic  arches  over  the  porch.  The 
•town  hall  and  marKet  house,  which  is  a  handsome 
itructore,  supported  by  granite  columns,  was  erected  in 
1707>  by  Mr.  JOolben,  the  representative  of  the  burgh. 
It  has  a  turret  at  the  top,  and  a  ck>ck  with  four  di2s. 
The  dothin^  trade  flourished  here  before  the  late  war ; 
but  the  jpnndpal  business  now  is  tanning  and  the 
making' or  boots,  shoes,  and  other  leather  ware.  The 
govemment  of  the  town  is  vested  in  a  mayor,  eight 
.capital  burgesses,  and  15  assistants.  The  right  of  elec- 
tion of  a  member  of  Parliament  is  vested  in  the  corpo- 
ration andthe  sworn  fVee  burgesses.  The  mouldering 
foundations  of  a  castle  appear  on  an  eminence  to  the 
Borth  of  the  town.  There  are  many  tin  mines  on  the 
lulk  of  North  Liskeard,  the  metal  from  wbidi  is  cast 
into  blodcs  at  the  Mowing  houses,  and  sent  to  be  coined 
in  this  borough.  There  is  an  exorilent  free  school  here, 
and  a  food  conduit  for  the  supply  of  water.  The 
po|Hilation  of  theburvh  in  1811,  was  S61  houses,  402 
parishes,  S09of  which  were  employed  in  trade  and 
manufactures ;  and  1975  inhabiunts.  North  Lat.  50^ 
S&  55",  and  West  Long.  4''  41'  SO*.  See  Poly  whole's 
Conmall,  and  the  Beaniies  of  England  and  H^aies,  vol. 
ii.  p*  883. 

LISMORE,  or  <'  the  Great  Garden,"  is  the  name  of 
one  of  the  Hebrides  or  Westem  Isles  of  Scotland,  in  the 
county  of  Argyle,  and  situated  at  the  mouth  of  the  great 
arm  of  the  sea  called  Loch  Linnhe.  It  is  a  low  green 
island,  about  10  miles  long,  and  about  13^  miles  broad 
at  an  average.  The  superfidal  extent  U  8000  acres. 
It  extends  trom  south-west  to  north-east,  and  is  only 
S^  miles  from  Dowart  pointy  on  the  isknd  of  Mull.  As 


the  whole  ialand  is  a  mass  of  limeatone,  the  soil  fimned 
by  the  decompositi(m  of  that  roek  is  extremely  fertile, 
and  is  besides,  here  and  there  richly  manured  with 
marl,  which  is  found  to  the  depth  of  $  to  18  feet  at  the 
bottom  of  evcxY  marsh  or  lake.  **  There  is  to  be  seen,'* 
says  Mr.  Macckmsld,  ''on  the  face  of  a  limestone  rock 
seven  or  eight  foet  above  the  surface  of  the  ground,  and 
beyond  the  reach  of  tides  at  pKesemt,  a  seam  12  (M*-1S 
inches  broad,  of  a  ooocnetion  oompoeed  of  all  the  varie- 
ties of  shells  to  be  found  on  these  coasts,  with  now  and 
then  a  small  mixture  of  charcoal,  as  fimi,  and  nearly  am 
solid  as  the  rock  surrounding  it,  to  which  it  seems  to  be 
perfectly  united^  and  of  wbich  it  makes  a  part  Water 
running  over  the  face  of  the  limestone  rocks  of  this  is* 
land  has  gradually  worn  them  away,  and  many  gco« 
tesque  figures  are  formed  by  the  more  solid  and  remain- 
ing parts.  The  limestone  rocks  lie  all  in  one.direction, 
in  layers  above  one  another,  nearly  from  south  east  to- 
north  west  There  are  seams  or  spars  three  or  four 
feet  broad,  of  remarkably  hard  flinty  rocks  or  stones 
running  across  the  island,  at  the  distance  of  nearly  two 
miles  from  one  another.  These  seams  appear  to  run  in 
a  direct  line  with  similar  ones  on  the  opposite  coast  of 
Morven,  where  there  is  no  limestone."  Mr.  Pennant 
found  here  the  skull  of  an  ox,  of  much  larger  dimen- 
sions than  any  now  living  in  Great  Britain.  Roe  and 
deer^s  boms  ot*  immense  sise  are  dug  out  of  the  mosses. 
The  pith  of  one  of  the  ox  homs  was  12^  inches  in 
circuit  at  the  root. 

The  principal  crops  raised  in  Lismore  are,  oats,  baiw 
ley,  beans,  flax,  potatoes,  a  few  green  crops  and  graases. 
Mr.  Macdonald  remarks,  "  that  a  great  proportion  of 
the  arable  land  is  under  beans,  a  drcumatanoe  un- 
common in  the  Hebrides,  and  they  are  found  to  answer 
pretty  well  twice  or  titfice  successively  in  the  same 
fields.  After  beans,  two  crops  of  oats  are  taken,  and 
the  potatoes  are  planted  in  drills,  and  not  unskilfatty 
managed.  Eight  bolls  of  beans,  and  16  of  potaloea  iaA 
good  crop,  and  these  have  of  late  averagea  a  value  of 
mm  £lO  to  1^12  Sterling  on  the  beat  parts  of  the  iaknd." 
A  considerable  number  of  small  cattle  are  reared  in 
the  island,  and  about  100  head  are  exported  amuially. 
The  horses  are  harnessed  when  they  are  two  or  three 
years  old,  and  are  very  short  lived.  There  are  three 
small  lochs  in  the  ishmd,  two  of  which  contain  ezed- 
lent  troiit  and  the  third  eels  :«^The  limeworks  here 
have  been  carried  on  by  a  company.  A  barrel  of  lime 
costs  only  lOd.  at  the  fuaoe  of  shipping.  Lismore  was 
once  the  seat  of  the  bishop  of  Argyle,  and  the  remains 
of  the  cathedral  of  the  bishop's  palace  are  still  to  be 
seen ;  the  chancel  of  the  former  constitutes  the  Romish 
church.  There  are  several  fortified  camps  in  difierent 
parts  of  the  island,  and  there  is  a  Danish  tort  surround- 
ed by  a  deep  fosse,  in  tolerable  fireservatton.  On  the 
aoutn  side  of  Lismore  is  a  small  island,  witli  a  curioua 
rock  covered  with  ivy,  which  resembles  the  remains  of  an 
old  house.  The  valued  rent  of  the  island  is  £26h  \  Ss. 
and  the  population  is  1323.  See  Pennant's  Toirr  m 
SceiUmd,  and  Macdonald's  Account  of  the  Hebrides, 
p.  733. 

LISMORE  is  the  name  of  a  post  town  of  Ireland, 
in  the  county  of  Waterford.  It  is  situated  on  the  river 
Blackwater,  which  is  crossed  by  a  fine  bridge,  (one  of 
whose  ardies  is  190  feet  span,)  erected  by  the  Duke 
of  Devonshire.  The  principal  public  buildings  are  the 
castle,  a  neat  ooort-house^  and  the  church.  The  cas- 
tle, which  appears  to  have  been  a  place  of  strength, 
stands  on  a  rock  which  rises  almost  perpendicularly  to 
an  euoniious  height,  and  is  covered  with  picturesque 
trees,  whi<^  add  greatly  to  the  effect    This  castle 
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LiiM.  WAS  baOt  by  ting  John  in  1185,  on  the  ruins  of  the 
abbey  of  St  CarSia^hy  and  was  once  the  property  and 
residence  of  Sir  Waiter  Raleigh.  The  entrance  to  the 
castle  is  through  an  ancient  avenue  of  trees,  and  op- 
posite to  the  entrance  is  a  modern  Doric  portico  of 
BaUi  stone,  designed  by  Inigo  Jones.  The  great  phi- 
losopher, Robert  Boyle,  was  bom  in  it  The  church, 
which  is  spacious  and  handsome,  serves  both  as  the 
cathedral  and  as  a  parish  church.  There  are  excellent 
salmon  rivers  at  Lismore,  which  yield  a  considerable 
profit.  '*  Before  you  approsch  the  town  of  Lismore," 
says  Mr.  Wakefield,  "  you  fall  into  a  beautiful  glen, 
which  proceeds  in  a  winding  direction,  the  sides  of  the 
mountains  by  which  it  is  formed  being  clothed  with 
oak  and  ash  for  the  distance  of  two  miles.  A  stream 
of  considerable  size,  which  discharges  itself  into  the 
Blackwater  at  Lismore,  runs  through  it,  and  forms  no 
SDoall  addition  to  its  beauties."  Siaiislical  AccoufU  of 
Jrelandf  vol.  L  p.  76. 

LISSA,  anciently  Issa,  k  an  island  in  the  Adriatic, 
and  belonging  to  Dalmatia.  It  is  very  mountainous, 
and  thinly  inhabited,  and  is  about  30  miles  in  circum- 
ference.    Its  principal  productions  are  wine,  fruits. 


and  honey.  Its  wine  is  excellent,  ttid  is  ronarluble 
fur  being  the  strongest  that  is  made,  being  at  the  head 
of  the  list  of  wines  examined  by  Mr.  Brande.  There 
is  a  considerable  fishing  of  sardines  and  anchovies.  Its 
former  capital,  called  Lissa,  appears  in  ruins  above  the 
harbour,  and  near  a  village  of  the  same  name.  The 
town  of  Comisa  is  well  built  and  populous,  and  is  si-* 
tuated  near  the  sea,  on  the  east  side  of  the  island^ 
where  the  ruins  of  the  ancient  city  of  Meo  are  still  to 
be^seen.  Lissa  was  anciently  in  alliance  with  Rome, 
and  aided  the  Roman  republic  with  twenty  armed  ves- 
sels, against  Philip  king  of  Maoedon.  See  Cesar,  Com- 
ment hb.  iv.  and  Til,  Liv.  Dec.  4.  liv.  1.  East  Long. 
16*  18',  and  North  Lat  43®  25'. 

LISTON'S  Scale  of  musical  intervals.  In  our  article. 
Enharmonic  Organ,  we  have  given  a  pretty  full  ac- 
count of  the  important  improvements  in  the  theory  and 
practice  of  organ  music,  which  were  a  few  years  ago 
made  by  the  Rev.  Henry  Liston ;  and,  in  the  arti(&. 
Perfect  Harmony,  have  referred  to  this  place  for  giv« 
ing  die  scale  of  59  notes  in  each  octave,  besides  its  re- 
petition c,  which  are  practically  introduced  upon  these 
improved  instruments,  as  follows,  viz. 
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Utcr^      The  Listonian  scale  has  been  bo  arranged  in  the  reckon  or  tune  upward,  or  B,  E,  A,  D,  G,  C,  F,  and    Utmy 

~'            above  table,  in  two  parts  reversed,  as  to  shew  the  cample*  B\),  if  we  reckon  or  tune  downwards.                                Ttopatf, 

menu  to  the  octave  opposite,  on  the  same  line,  and  to  Tkis  is  the  case,  whether  in  tuning  a  system  of  per* 
distinguish  clearly  ail  sudi  notes  as  have  no  comple-  feci  fifths,  as  in  Mr.  Liston's  extended  scale,  (sec  PhiL 

ment  in  this  scale;  of  which  latter  there  are  25  in-  Mag.  vol.  xlix.  p.  4t55,)  or  of  tempered  fifths,  in  any  of 

stances,  mdicating  a  much  greater  dissimilarity  in  the  the  various  modes  of  regularly  attempering  the  scale, 

two  halves  of  the  ocuve,  reckoned  upwards  from  C,  In  tuning  upwards,  after  f^,  follow  c*,  g^,  dj?,  aJJ, 

and  downwards  from  c,  than  we  could  have  anticipated  ejjt,  b«,  and  then/j^^,  c««,  &c.  so  in  like  manner,  in 

before  ascertaining  the  fact  by  means  of  this  table.  tuning  downwards,  after  Bb,  occur  Eb,  Ab,  Dbi  Gb,  Cb, 

The  22  notes  wanting  for  supplying  a  complement  Fb,  and  Bbb.  and  then  Ebb,  Abb»  &c.  to  any  extent  to 

to  every  note,  are  as^follows,  viz. ;     In  col.  1.  c'b>  ebb,  which  the  tuning  process  may  be  carried.     In  the  ar- 

>ZRED  System,  it  is  our  intention  to  give  a  ta- 
rems,  for  readily  calculating,  independently, 
—  '^'7--  vvj  —vvj  —  vvi  —  v,--i/u>«~*«*^  i/i/,  "**«w*  nuvuMVM  i,u«;  vaiui^o  of  cach  Htcral  note,  and  sharpened  and  flat- 
would  mcrease  the  number  of  notes  in  the  octave  to  81,  tened  note,  in  the  extended  scale  of  David  Loeschman'a 
or  to  82,  if  the  octave  note  C  xc  be  both  included,  and  patent  piano-fortes  and  organs,  without  deriving  each 
in  which  scale  no  doubly  acuted  or  doubly  graved  from  a  connected  chain  of  fifths,  as  above  described.  (#) 
notes  ("  or  ^^J  will  be  found.  LITERARY  Property,  or  Copy-Right,  is  the  right 
The  top  or  the  second  column  is,  in  fact,  to  be  consi-  which  an  author  may  be  supposed  to  have  in  his  own 
dered  as  the  bottom  of  this  table,  whidi  is  the  reason  on^inal  literary  compositions  ;  so  that  no  other  persons, 
of  the  titles  to  the  columns  being  there  placed  agree-  wiUiout  his  leave,  may  publish  or  make  profit  of  the 
ably  to  the  practice  of  musicians,  in  numbering,  letter-  copies.  As  this  right  has  become  of  great  importance 
ing,  and  r^uiing  of  their  notes  upwards  instead  of  in  modem  times,  and  has  occasionally  been  made  the 
downwards.  subject  of  very  interesting  discussion,  it  may  be  proper 
Mr.  Farey,  in  vol.  xlix.  p.  36^  of  the  Philosophical  to  brin^  under  the  view  of  our  readers  the  substance  of 
Magazine,  describes  his  havmg  added  a  second  or  acu-  the  various  opinions  which  have  been  entertained,  and 
ter  octave  of  notes  to  that  contained  in  the  third  column  the  different  laws  which  have  been  enacted,  relative  to 
of  the  above  table,  and  then  proceeded  to  make  each  of  this  matter. 

the  8422  different  subtractions  of  each  interval  from  That  every  individual,  engaged  in  a  lawful  oocnpa* 
every  other  larger  one ;  and  whence  220  different  in-  tion,  has  a  right  to  dispose  of  the  produce,  and  enjoy 
tervals  had  resulted,  as  a  complete  tabic  of  enharmonic  the  fruits  of  his  labour,  is  a  proposition  consistent  with 
intervals  within  an  octave,  only  12  of  which  were  found  the  most  obvious  rules  of  justice.  Accordingly,  as 
to  be  without  their  complements.  In  a  note  on  p.  363,  Blackstone  observes,  when  a  man,  by  the  exertion  of 
Mr.  Farey  informs  us,  that  no  two  intervals  throughout  his  rational  powers,  has  produced  an  original  work,  he 
his  table  were  found  to  have  different  combinations  of  has  clearly  a  right  to  dispose  of  that  identical  work  as 
f  or  m,  with  the  same  number  of  Z's ;  and  whence  it  he  pleases,  and  any  attempt  to  take  it  from  him,  or 
appears,  that  fbr  every  purpose  of  comparing  Listonian  vary  the  disposition  he  has  made  of  it,  is  an  invasion 
intervals,  the  Ts  and  m's  may  safely  be  ne^ected,  and  of  his  right  of  property.  Now,  the  identity  of  a  lite- 
the  S's  only  (in  the  first  range  of  col.  3.)  may  be  used,  rary  composition  consists  entirely  in  the  sentiments  and 
as  arl//Scia/ commoi  (see  that  article,)  wimout  ambigui-  the  language;  the  same  conceptions,  clothed  in  the 
ty  or  error,  in  any  case.  And  whence  the  important  same  words,  must  necessarily  be  the  same  compoaitiiHi : 
advantage  may  be  gained  of  using  the  number  of  X's,  in-  and  whatever  method  be  taken  of  conveying  tnat  com* 
stead  ci  a  name  for  designating  each  of  the  harmonic  position  to  the  ear  or  the  eye  of  another,  by  recital,  by 
notes ;  and  such  numbers  should  be  engraven  or  painted  writing,  or  by  printing  any  number  of  copies,  or  at 
on  the  pipes  of  enharmonic  organs,  instead  of  the  literal  any  period  of  time,  it  is  always  the  identical  work  of 
marks  wnich  are  ordinarily  used.  the  author  which  is  so  conveyed;  and  no  other  man  can 
In  our  article  Interval,  we  have  mentioned  an  ex-  have  a  right  to  convey  or  transfer  it  without  his  con- 
tension  of  our  table  above  made  by  Mr.  Farey,  accord-  sent,  either  tacitly  or  expressly  given.  This  consent 
ing  to  Mr.  Liston's  principles  of  tuning,  carried  on  un-  may  perhaps  be  tacitly  given,  when  an  author  permits 
til  each  one  of  the  series  of  612  artificial  commas  oc-  his  works  to  be  publishra,  without  any  reserve  of  right, 
curs,  and  forms  thus  a  scale  of  as  many  equal  parts  (or  and  without  stamping  on  it  any  marks  of  authorship, 
extremely  near  to  it)  in  the  octave ;  the  literal  notation  But  in  case  of  a  bargain  for  a  single  impression,  or  a 
answering  to  each,  of  which  612  notes  are  ffiven  in  our  sale  or  gift  of  the  copy-right ;  the  reversion  is  plainly 
article  referred  to.  In  our  article  Music,  the  Listonian  continued  in  the  original  proprietor,  or  the  whole  pro* 
scale  will  be  further  considered  in  connection  with  the  peity  transferred  to  another. 

general  principles  and  the  practice  of  music.     (()  On  the  other  hand,  it  has  been  urged,  that,  although 

LITERALS,  in  music,  are  the  first  seven  letters  of  an  author  possesses  an  exclusive  right  to  his  manu- 

the  alphabet,  applied  to  designate  the  seven  notes  of  script,  and  all  which  it  contains,  before  it  is  printed  or 

the  scale  in  the  minor,  mood,  or  octave,  viz.  A,  B,  C,  published ;  yet  that,  from  the  instant  of  publication, 

D,  £,  F,  G,  and  a,  (the  letter  a  being  an  octave  to  the  this  right  ceases,  as  being  of  a  nature  too  subtile  and 

fint  A,)  as  they  do  also  the  major  mood,  by  beginning  unsubstantial  to  be  protected  by  the  common  law,  with* 

at  C,  viz.  C,  D,  £,  F,  G,  A,  B,  and  C,  these  two  moo£  out  being  guarded  by  positive  statute  and  special  pro- 

forming  indeed  but  one  scale,  with  a  different  place  of  vision. 

beginnmg  in  the  different  moods.  Whenever  thin  scale  It  may  be  observed,  however,  that  the  question  with 
is  required  to  be  extended,  or  filled  up  with  a  larger  regard  to  literary  property  is  of  very  modern  date,  and 
number  of  notes,  it  is  done  by  means  of  a  series  of  could  only  arise  at  a  ver^  advanced  stage  in  the  pro- 
consecutive  or  folbwing  fifths,  each  of  Uie  same  magni-  gress  of  the  arts  and  civilisation.  Before  the  art  of 
tude,;as  C,  G,  D,  A,  E,and  B,  reckoned  upwards,  and  printing  was  invented,  indeed,  and  while  copies  of 
C,  F,  downwards;  or,by  joining  these  into  one  ascend-  books  ooald  only  be  obtained  by  the  tedious  method 
ing  series,  ve  have  F,  C,  &,  D,  A,  E,  B,  and  f^i  if  we  of  transcrilmig,  it  is  evident  that  authors  could  de- 
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t.ttcnrj    rive  bat  little  pecankry  adyantage  from  the  sale  of    era,  before  publication,  for  the  use  of  the  royal  library,    tiimty 
Froperty.    ^^j,  performances.     But  although  there  is  no  doubt    the  libraries  of  the  universities  of  Oxford  and  Cam-  r^^J^. 
"-^  -^^  that  the  earliest  and  best  works  of  antiquity  wer«  writ-    bridge,  of  the  four  universities  of  Scotland,  of  Sion        * 


ten  and  communicated  to  the  world  from  no  prospect 
of  gain,  yet  we  may  gather  from  several  passages  in  La- 
tin authors,  that  sales  of  literary  copies,  for  the  pur- 
poses of  re<ntal  or  multiplication,  were  not  unknown  to 


College  in  London,  and  of  the  Faculty  of  Advocates  at 
Edinburgh.  By  the  act  of  41  Geo.  TIL  the  same  pri- 
vilege  was  conferred  on  the  libraries  of  Trinity  College 
and  the  King's  Inn,  Dublin.     In  the  case  of  Beckford 


the  Romans,  but  appear  to  be  as  ancient  as  the  times  of    v.  Hood,  in  1798,  the  Court  of  King's  Bench  decided, 


Terence,  Martial,  and  Statins.  In  the  civil  law,  how- 
ever, we  find  no  mention  made  of  any  property  in  the 
works  of  the  understanding ;  nor  does  it  appear  that 
their  lawyers  ever  entertained  an  idea  that  authors, 
after  pubUcation,  could  prohibit  others  from  transcrib- 
ing their  compositions. 

On  the  discovery  of  the  art  of  printing,  the  first  in* 
▼entors  were  very  desirous  to  monopolize  it;  and  there- 
fore did  their  utmost  to  conceal  the  process.  But  in 
spite  of  their  endeavours,  it  soon  spread ;  printers  mul- 
tiplied, and  interfered  with  one  another,  as  must  al- 
ways be  the  case,  in  a  greater  or  less  degree,  with  per- 
sons who  are  concerned  in  the  same  trade.  In  order  to 
prevent  this  inconvenience,  some  of  the  early  printers 
applied  to  the  Pope,  the  republic  of  Venice,  and  the 
iJuke  of  Florence,  to  get  the  sole  privilege  of  printing  the 
books  of  which  they  were  the  first  publishers ;  and  this 
they  obtained  for  a  term  of  years,  seldom  exceeding 
fouiticen,  and  ofUn  not  so  long,  as  appears  from  the 
first  editions  of  the  classics,  to  which  patents  are  com- 
monly prefixed.  Hence  it  would  appear,  that  literary 
property  was  originally  a  privilege  granted,  not  to  au- 
thors, to  encourage  them  to  write,  but  to  printers,  to 
induce  them  to  print  editions  of  works  which  were 
then  in  manuscript  But  the  transition,  from  the  en- 
couragement of  printers  to  that  of  authors,  was  natural 
and  obvious ;  and  accordingly,  soon  after,  privileges  ap- 
pear in  favour  of  the  author,  which  are  by  him  com- 
monly assi^ed  to  the  bookseller,  whose  name  is  mark- 
ed on  the  title-page.  Upon  this  footing,  therefore,  the 
matter  stood  throughout  Europe :  The  abstract  right 
does  not  appear  to  have  been  legally  recognized ;  but 
privileges  were  granted  from  favour,  and  with  a  view 
to  public  expediency. 

In  Britain  there  was  not,  until  lately,  any  final  deter- 
mination of  the  courts  upon  the  right  of  authors  at  the 
common  law.  It  was  decided  in  the  case  of  Miller  v. 
Taylor  in  B.  R.  Paxch.  9  Geo.  III.  1760,  that,  bjr  the 
common  law,  authors  possessed  an  exclusive  copy-right 
But  afterwards,  in  tne  case  of  Dofiaidsnn  v.  Bccket, 
which  was  finally  determined  by  the  House  of  Lords,  S2d 
February  1774,  it  was  held  that  no  copy-right  subsists  in 
authors,  after  the  expiration  of  the  several  terms  created 
by  the  act  8  Ann.  c.  19.  This  sUtute,  which  was  en- 
acted, **  for  the  encouragement  of  learning,  by  vesting 
the  copies  of  printed  books  in  the  authors  or  purchasers 
of  such  copies,  during  the  terms  therein  mentioned,"— 
declares,  that  the  author  and  his  assigns  shall  have  the 
aole  liberty  of  printing  and  reprinting  his  works  for  the 
term  of  fourteen  years  and  no  longer,  and  also  protects 
the  property  by  additional  penalties  and  forfeitures: 
and  It  farther  provides,  that  if  the  author  be  alive  at  the 
«nd  of  the  above-mentioned  term,  the  right  shall  return 
to  him  for  another  term  of  the  same  duration. 

The  statute  above  referred  to, — which  destroyed  any 
claim  of  perpetual  copy-right  that  might  have  existed 
at  common  law,  and  substituted  one  for  a  more  limited 
period, — farther  directs,  that  nine  copies  of  each  book 
that  shall  be  printed  or  published,  or  reprinted  and 
published  with  additions,  shall  be  delivered  by  the  prin- 
ter to  the  wardiouse-keeper  of  the  Company  of  Station* 


that  the  omission  of  the  entry  at  Stationer's  Hall  only 
prevented  a  prosecution  for  the  penalties  inflicted  by 
the  statutes,  but  did  not  hinder  recovery  of  satisfaction 
for  the  violation  of  copy-right.  The  same  court  de- 
termined, in  the  case  of^  the  University  of  Cambridge  v. 
Bryer,  in  1812,  that  the  eleven  copies  might  be  claimed 
by  the  public  libraries,  whether  the  lx>oks  had  been  en«- 
tered  at  Stationer's  Hall  or  not.  In  the  following  year, 
however,  a  variety  of  petitions  were  presented  to  par* 
liament,  complaining  of  the  burthen  imposed  upon 
publishers  by  these  acts,  and  claiming  redress.  These 
petitions  were  accordingly  referred  to  a  committee  of 
the  House  of  Commons,  who  made  a  report  upon  the 
subject ;  and  in  1814,  another  act  was  passed,  which 
confirmed  and  extended  the  provisions  of  the  former 
statutes.  Bv  this  sUtute  (54*  Geo.  III.  c.  156,)  it  was 
enacted,  ^*  that,  from  and  after  the  passing  of  this  act^ 
the  author  of  any  book  or  books,  composed  and  not 
printed  or  published,  or  which  shall  hereafter  be  com- 
posed, and  be  printed  and  published,  and  his  assime^ 
or  assigns,  shall  have  the  sole  liberty  of  printing  and  re- 
printing such  book  or  books  for  the  full  term  of  twenty- 
eight  years,  to  commence  from  the  day  of  first  publish- 
ing the  same ;  and  also,  if  the  author  shall  be  living  at 
the  end  of  that  period,  for  the  residue  of  his  natural 
life."  Persons  trespassing  upon  the  copy-right  granted 
by  this  act  are  made  liable  to  a  special  action  upon  the 
case  for  damages,  with  double  costs  of  suit,  and  forfeit- 
ure of  the  b(wks,  and  of  threepence  for  every  sheet 
thereof,  either  printed  or  printing,  or  published  and 
exposed  to  sale,  contrary  to  the  intent  and  meaning  of 
the  act.  The  same  privileges  are  declared  to  extend  to 
books  already  published,  and  of  which  the  authors  are 
still  living.  This  act  also  directed  the  indiscriminate 
delivery  of  one  large  paper  copy  of  every  book,  at  the 
time  of  its  entry  at  Stationers'  Hall,  to  the  British  Mu« 
seum,  but  limited  the  claim  of  the  other  ten  libraries 
to  such  books  as  they  should  demand  in  writing  within 
twelve  months  after  publication.  Complaints,  however, 
still  continued  to  be  made  of  the  hardships  to  whicli 
publishers  were  subjected  in  consequence  of  these  en- 
actments; and  in  the  report  of  a  committee  of  the 
House  of  Commons,  appointed  to  examine  the  copy- 
right acts,  which  was  orclered  to  be  printed  in  the  month 
ot  June  last,  the  committee  recommend  that  so  much 
of  the  act  as  requires  the  gratuitous  delivery  of  eleven 
copies  should  ba  repealed,  except  so  far  as  relates  to 
the  British  Museum,  and  thai  a  fixed  allowance  should 
be  granted,  in  lieu  thereof,  to  the  other  libraries ;  or, 
if  it  should  not  be  thought  expedient  to  comply  with 
this  recommendation,  that  the  number  of  libraries  en- 
titled to  claim  such  delivery  should  be  restr:cted  to 
five,  viz.  the  British  Museum,  the  libraries  of  Oxford 
and  Cambridge,  and  of  the  tmiversities  of  Edinburgh 
and  Dublin.  The  committee  farther  recommend,  that 
books  of  prints,  containing  a  very  small  prc^ortion  of 
letter-press,  should  be  exempted  from  delivery^  as  also 
all  books  in  respect  of  which  the  claim  to  copy-right 
shall  be  abandoned ;  and  that  printers  shall  not  be 
obliged,  as  heretofore,  to  retain  one  copy  of  each  book 
printed  by  them,  but  that  the  copy  of  the  Museum  be 
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made  evidence  instead  of  it  See  Maclaiurin  (Lord 
Dreghorn)  On  the  origin  and  progress  of  Uierary  PrO" 
petty;  Blackstone's  Comment,  b.  ii.  ch.  ^6,^B\  and  the 
several  acts  of  Parliainent  and  Reports  of  Committees 
of  the  House  of  Commons,  which  have  been  referred 
to  in  this  article. 

LITHARGE.   See  Chemistry,  voL  vi.  p.  25.  col.  L 

LITHOGRAPHY,  from  a«^«(,  a  stone,  and  y^u^f, 
to  write,  is  the  art  of  taking  impressions  from  draw- 
ings or  writings  made  on  stone.  It  is  quite  a  modern 
invention,  and  was  first  discovered  by  Aloys  Seunefel- 
der,  a  singer  in  the  theatre  of  Munich,  about  the  year, 
1800.  Soon  after  its  discovery,  Sennefelder  obtained 
from  the  Elector  of  Bavaria  the  exclusive  privilege  of 
practising  this  art  within  his  dominions  for  thirteen 
years.  He  afterwards  carried  his  invention  to  Vienna 
in  1803,  w)iere  he  obtained  a  similar  privilege  for  ten 
yesrs  from  the  Emperor  of  Austria.  His  residence  in 
Vienna,  however,  was  of  short  duration,  and  the  estab- 
lishment which  he  had  here  formed  made  little  pro- 
gress in  the  art,  but  was  confined  chiefiy  to  the  en- 
graving of  music,  and  collections  of  patterns.  On  the 
return  of  Sennefelder  to  Munich,  several  stone  printing 
houses  were  established  under  his  direction  in  that  city, 
where  lithography  has  been  brought  to  a  very  high  de- 
gree of  perrection.  By  slow  degrees  tliis  invention  tra- 
velled into  France  and  Italy ;  but  it  was  not  prosecut- 
ed in  these  countries  with  success  until  1807.  Senne- 
felder had  early  communicated  his  invention  to  M. 
Andre  d'OflTenbach,  who  applied  it  with  great  success 
to  the  printing  of  music  at  Frankfort ;  and  whose  son, 
a  merchant  in  .London,  first  introduced  it  into  Britain 
in  1801,  under  the  name  o^  polyautograpky,  so  called 
from  its  capacity  of  multiplying  drawings  from  the 
hands  of  the  artist.  Mr.  Andre  entered  a  caveat  in  the 
patent  office,  but  delayed  taking  out  a  patent,  lest  the 
specification  which  he  would  be  obliged  to  make  should 
lead  to  a  discovery  of  the  process.  He  obtained  many 
fine  drawings  on  stone,  by  some  of  the  most  eminent 
draughtsmen  in  London,  which  his  successor,  Mr.  Vol- 
weiller,  afterwards  published  in  numbers,  containing 
six  impressions,  at  half  a  guinea  each.  Six  of  these 
numbers  made  their  appearance ;  but  the  sale  of  the 
work  was  so  limited,  toat  Mr.  Volweiller,  disappoint- 
ed in  his  expectations,  returned  to  Germany  in  1807. 
The  art,  since  that  time,  has  not  made  much  progress 
in  this  country ;  and,  while  the  war  lasted,  was  con- 
fined to  the  quarter-master-general's  office  at  the  Horse 
Guards,  where  it  was  employed  for  the  printing  of 
plana  of  battles  and  maps  of  the  seat  of  war.  In 
Germany^  however,  the  lithographic  art  is  still  car- 
ried on  with  great  spirit,  and  several  works  of  consi- 
derable merit  bave  issued  from  the  presses  of  Senne- 
felder. In  Paris  it  is  carried  on  with  great  success,  in  the 
Lithoffraphic  Establf/Jmients  of  Count  Lastey  rie  and  M. 
Engehnann,  both  of  whom  have  produced  some  exqui- 
site works ;  and  Mr  Ackerman  has  some  time  since  com- 
menced the  art  in  England,  with  the  aid  of  a  Bavarian 
artist 

Having  given  this  short  history  of  the  invention,  we 
shall  now  proceed  to  explain  briefly  the  principles  upon 
which  it  is  founded,  ana  give  some  details  of  the  differ- 
ent processes  of  the  art. 

The  lithographic  art  rests  upon  the  three  following 
principles:  1.  The  fiu^iiity  with  which  water  is  imbib- 
ed by  calcareous  stones :  2.  The  strong  adhesion  which 
exists  between  resinous  or  oilv  substances  and  calcareous 
stones :  S.  The  affinity  which  resinous  or  oily  substan- 
ces have  for  each  otberi  and  the  quality  which  they 
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possess  of  repelling  water,  or  any  body  moistened  with  Utfaogni. 
water.  From  these  principles  the  following  results  P^/* 
may  be  deduced:  1.  That  the  tracings  made  upon  the  '^■^*  '"^^ 
polished  surface  of  a  calcareous  stone  with  any  resinous 
or  oily  substance,  adhere  so  closely  to  it  that  they  can* 
not  be  removed  without  employing  mechanical  means 
for  their  separation :  2.  That  while  the  other  parts  of 
the  stone  receive  and  imbibe  the  water  which  is  poured 
upon  it,  the  water  is  repelled  by  the  resinous  or  oily 
parts :  8.  That  when  any  coloured  substance  of  an  oily 
or  resinous  nature  is  passed  over  the  stone  thus  pre- 
pared, the  colour  will  adhere  to  the  resinous  tracings, 
while  it  will  be  resisted  by  the  watered  parts  of  the 
stone.  The  process,  in  short,  depends  entirely  upon 
the  watered  parts  of  the  stone  refusing  the  oily  colour- 
ing matter,  and  the  resinous  tracings  repelling  the  wa- 
ter ;  so  that  when  a  sheet  of  paper  is  applied  to  the 
stone,  duly  prepared,  the  oily  tracings,  which  alone 
are  coloured,  give  the  impression. 

Lithographic  engravings  may  be  divided  into  two 
principal  kinds :  those  produced  by  a  simple  tracing 
made  upon  the  stone  with  a  pen,  a  crayoui  or  pencil ; 
and  those  produced  by  the  aid  of  the  burin  or  grav- 
ing tool,  in  the  same  manner  ai  is  done  upon  copper. 
To  the  former  of  these,  liowever,  we  shall  chiefly  con- 
fine our  remarks,  as' it  alone  can  be  employed  with  ad- 
vantage. The  other  can  never  equal  an  engraving  up- 
on copper,  or  indeed  answer  so  well  any  purpose  to 
which  the  graver  is  applied. 

All  calcareous  stones  susceptible  of  a  fine  polish,  and  stones  pro- 
capable  of  being  penetrated  by  an  oily  substance,  and  per  tor  ii- 
of  imbibing  water  with  facility,  are  applicable  to  this  ihognphy. 
art.     The  more  compact  they  are,  however,  the  more 
valuable,  as  when  they  are  too  porous,  the  finer  touches 
of  the  artist  are  lost.     It  is  necessary  also  that  they  be 
of  a  uniform  colour ;  for  if  the  ground  is  at  all  varied* 
the  designer  is  prevented  from  judging  of  the  effect  of 
his   touches,    and    cannot    regulate  his    efforts  with 
precision.      The  quarries  of  Germany  abound  with 
stones  of  this  description  ;  and  when  Mr.  Andre  intro- 
duced  the  invention  into  Britain,  he  brought  them 
from  that  country.     They  were   indeed   thought    to 
be  peculiar  to  Germany ;  but  it  has  been-  discovered, 
that  a  similar  stone  is  to  be  found  in  great  abundance 
in  the  neighbourhood  of  Bath,  and  which  is  ecjually 
eligible  for  the  purposes  of  lithography.      It  is  the 
n>hiie  lias,  or  layer,  which  forms  the  stratum  lying  un- 
der the  blue  lias,  which  last  is  there  used  for  burning 
i^ito  lime,  paving  the  streets,  and  other  coarse  purposes. 
It  takes  a  very  good  polish,  is  compact,  fine  grained, 
and  of  a  beautiml  white  colour,  and  may  be  procured 
of  any  superficial  dimensions.    Pretty  good  stones  have 
been  found  in  Scotland  at  Gosford,  the  seat  of  the  Earl 
of  Wemyss  and  March,  and  we  understand  that  others 
have  been  found,  more  recently,  in  the  Isle  of  Skye. 
When  such  stones,  however,  cannot  be  obtained  with- 
out difficulty,  or  at  great  expence,  it  is  more  advanta-  l^^^ 
geous  to  fabricate  factitious  slabs,  to  which  a  proper 
density  and  hardness  may  be  given.    An  intelligent 
potter  can  easily  imitate  tlie  density  of  natural  stones  ; 
and  in  consequence  of  their  density,  and  the  fineness 
of  their  grain,  they  are  rendered  susceptible  of  any 
requisite  polish.     Slabs  used  for  this  purpose  have  been 
made  of  stucco  composed  of  lime  and  sand,  and  fasten- 
ed with  the  caseous  part  of  milk.   Artificial  stones  have, 
however,  not  been  made  so  as  to  equal  the  real  ones ; 
and  the  Royal  Institute  of  France  have  thought  it  of 
sufficient  unportance  to  offer  a  large  prize  for  the  best 
In  preparing  the  stpne  for  receiving  the  drawing,  the^ 
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operation  varies  according  as  it  is  intended  for  the  pen 
and  ink^  or  for  the  crayon  or  pencil.  In  both  cases, 
the  slab  must  be  of  an  equal  thickness^  from  two  to 
three  inches,  and  of  a  size  proportioned  to  that  of  the 
design  to  be  executed.  The  siirface  must  be  made  per- 
fectly level ;  and,  if  intended  for  the  pen,  finely  po- 
lished with  pumice-stone  and  water.  If  the  crayon, 
however,  is  to  be  used,  it  is  necessary  to  granulate  the 
surface,  so  as  to  afford  some  resistance  to  the  chalk  or 
crayon,  and  make  the  stone  better  retain  the  impres* 
sion.  This  is  done  by  means  of  fine  sand  and  a  muU 
ler,  or  fiat  piece  of  marble. 

The  chemical  ink  and  chalk  used  in  lithography  are 
of  a  saponaceous  quality,  -and  should  have  uie  proper- 
ty of  adhering  with  facility  to  the  stone,  and  of  resist- 
ing the  action  of  water. 

Various  compositions  have  been  employed  for  this  pur- 
pose. The  first  chemical  ink  in  use  consisted  of  .five 
parts  of  gum-lac,  one  part  of  tallow,  one  of  mastick, 
and  one  of  soda  or  potash,  mixed  together  with  ti  suffi- 
cient quantity  of  lamp-black  as  colouring  matter.  But 
great  improvements  have  been  made  in  this  department 
of  the  art.  In  Germany,  the  chemical  mk  is  prepared 
by  combining  one  ounce  of  tallow-soap,  two  ounces  and 
a  half  of  pure  white  wax,  a  quarter  of  an  ounce  of  tal- 
low, and  a  quarter  of  an  ounce  of  lamp-black.  The 
8oap«  after  being  finely  scraped,  is  put  into  an  iron 
pot ;  when  melt^,  the  wax  and  tallow  are  added  and 
weU  stirred ;  the  composition,  when  quite  hot,  is  in- 
flamed ;  the  lamp-blaoL  is  then  added  to  the  mixture, 
by  stirring  it  in  during  the  boiling.  When  sufiiciratly 
boiled,  it  is  poured  out  on  a  marble  slab,  and  allowed 
to  cool.  The  ink  is  made  by  dissolving  this  substance 
in  distilled  water.  The  chemical  cha&  of  whidi  the 
crayons  are  made,  is  prepared  by  melting  together  one 
ounce  of  tallow-soap,  G:v^  ounces  of  white  wax,  a  quar- 
ter of  an  ounce  of  tallow,  and  one  ounce  of  lamp- 
black ;  to  these  ingredients,  when  boiling,  add  five  or 
six  drops  of  potash  dissolved  by  the  air  ;  a  strong  ebul- 
lition is  then  produced,  during  >rhich  the  composition 
must  be  well  stirred  and  kept  boiliiig  until  the  froth 
has  subsided,  and  the  liquid  mass  becomes  uniform.  It 
is  then  poured  out  upon  a  marble  slab,  and,  when  cool, 
cut  into  slices  for  use.  A  more  simple  preparation, 
however,  may  be  employed,  which  is  easily  made,  and 
perfectly  adequate  ta  the  purposes  of  the  ait.  Take 
any  quantity  of  heel  or  sho^baU,  used  h^  shoemakers ; 
add  to  this,  one-fifth  of  its  weight  of  taUow,  one-fiflth 
of  its  weight  ci  lamp-black,  and  one-Mh  (mT  ita  weight 
of  Boda ;  mdt  the  whole  together,  and  allow  the  cam- 
pound  not  only  to  boil,  but  to  ignite  for  a  minute  or 
two.  When  completely  diasolv^,  and  of  a  uniform 
texture,  it  is  poured  out  upon  a  marble  slab,  and  forma* 
the  chemical  chalk.  Of  this  make  a  solution  in  distil-^ 
led  or  rain  water,  with  the  addition  of  an  equal  quan^* 
tity  of  shell-lac  dissolved  in  water  by  means  of  soda, 
and  the  chemical  ink  is  fonned.  In  dissolving  shell- 
lac  in  water,  a  boiling  heat  is  necessary,  and  the  soda 
is  added  in  sufileient  Quantity  until  the  solution  is  conir 
pleted.  The  chemical  chalk  may  be  rcmiered  harder, 
if  necessary,  by  adding  one-fifw  of  sj^ll-lac  to  the 
above-ingredients  during  their  fusion. 

When  the  chemical  ii^  ia  used,  a  crow  quill  is  per^ 
haps  the  best  that  can  be  employed.  The  slit  must  be 
long,  and  the  nib  of  a  breadth  proportioned  to  the 
fineness  of  the  drawing :  indeed,  it  is  necessary  to  have 
several  pens  with  points  of  different  In-eadths^  so  that 
the  designer  may  be  enabled  to  vary  his  touches  at  plea- 
sure. A  Chinese  hair  pencil,  or  a  steel  pen^  may  be  occa^ 
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sionally  used ;  but  the  latter  is  very  apt  to  cut  the  stone,    Lithogra^ 
unless  in  the  hands  of  a  very  careful  artist  In  taking  the       P^^y* 
impression  from  the  stone,  a  screw  press,  a  lever  press,  p^jC^"^ 
or  a  rolling  press  may  be  employed.     The  balls  are  si-  * 

milar  to  those  used  by  printers  in  general ;  and  the  ink 
with  which  the  plate  is  daubed  is  made  of  lamp-bkck, 
(previously  well  burned  in  a  close  crucible,)  ground 
with  linseed  oil,  and  prepared  as  for  copperplate. 

Being  now  furnished  with  the  instruments  and  ma-  Prepars- 
terials  of  the  lithographic  art,  the  artist  proceeds  to  the  tiom  for 
executive  part  of  Uie  process,  to  trace  his  design  upon  ^^^'^^S* 
the  stone.  But  it  is  necessary  to  observe,  that  before 
commencing  his  operations,  care  must  be  taken  that 
the  slab  be  made  perfectly  chy,  and  even  in  some  de- 
gree warm,  and  that  every  particle  of  dust  be  removed 
from  its  surface,  lest  the  tracings  should  be  intercepted, 
and  so  not  sufficiently  adhere  to  the  stone.  The  bare 
hand  also  should  on  no  account  be  allowed  to  touch  it 
after  this  preparation ;  for  this  would  grease  the  plate, 
and  woula  discover  itself  in  printing,  by  receiving,  in- 
stead of  resisting,  the  chemical  ink.  We  would  ob- 
serve likewise,  that  the  effect  of  gradation  of  tint  is 
produced  wholly  by  regulating  the  breadth  of  the  line 
of  the  tracings,  ana  not  by  their  strength  of  tone,  whe- 
ther the  pen  or  the  crayon  be  used ;  and  that  the  tra- 
cings appear  stronger  and  more  marked  before  the  im- 
pression than  afterwards,  which  is  the  reverse  in  com- 
mon engraving.  As  the  chemical  ink  is  apt  to  become 
thick,  the  pens  should  be  frequently  cleaned,  that  it 
may  fiow  from  them  more  freely ;  and  all  repetition  of 
strdces  should  be  carefully  avoided. 

When  the  drawing  or  writing  with  the  chemical  chalk  Manner  of 
or  ink  is  completed,  and  allowed  to  become  perfectly  taking  the 
diy,  water  (very  slightly  acidulated  by  means  of  vitri-  iaiprewioni.. 
olic  acid)  is  poured  over  the  stone  plate.     This,  by  the 
laws  of  chemical  affinity,  takes  up  the  alkali  from  the 
saponaceous  ink  or  diauc,  and  leaves  an  insoluble  sub- 
stance behind.     It  also,  in  an  almost  imperceptible  de- 
gree, lowers  the  surfiice  of  the  stone,  where  free  from 
tiie  tracings  of  the  design,  and  prepares  it  for  imbib- 
ing the  water  with  greater  facility.    A  weak  solution 
of  gum-arabic  is  then  applied^  which  has  the  effect  of' 
closing  up  the  open  pores  of  ihe  stone,  and  keeping  it 
in  a  proper  state  of  moisture.     The  slab  is  again  well 
washed  with  water,  and  the  balls  loaded  with  Sie  daub- 
ing ink  applied  while  it  is  wet..    This  ink  being  also- 
of  an  oily  siribstance,  is  repelled  by  the  watered  parts 
of  the  stone,,  but  received  by  the  drawing,  upon  whidi 
no  water  can  lie.    The  plate  is  then  passed  through  the 
presa  in  the  usual  way ;  and  at  each  impression  the 
process  of  watering  and  daubing  with  ink  is  rq)eated. 

Instead,  however,  of  tracing  the  drawing  or  writing 
upon  the  ston^  the  original  may  be  first,  designed  on 
paper  with  red  chalk,  which,  £c»r  thiapurpoee,  isprefer^ 
able  to  ai^  other  material^  and  then  transferred  to  the* 
stone^by  £iying  its  facefiat  upon  the  slab,  and  rubbing 
the  back  with  a  burnisher.  This  will  give  a  reversed  im- 

gression  upon  the  stone,  so  that  the  print  from  it  will 
e  the  same  as  the  drawing.  A  soft  black  lead  pendl 
may  also  be  employed;  but  the  more  faintly  the  draw- 
ing is  performed  in  eidier  case,  so  as  to  be*  seen,  the 
b^ter,  as  the  iraeings  of  the  chemical  ink  or  ch^k 
might  otherwise  be  interested.. 

Another  method  of  transferring  to  the  stone-  any  MMhod  oP 
drawing  or  writing  done  on  paper,  is  frequently  prac-  trantfening- 
tised,  and  affords  an  easy  and  expeditious  way  of  ob-  <*»^ing  »» 
taining  an  indefinite  number  of  copies  of  letters,  plana,  JJJP^  ^^^ 
or  other  designs.    The  paper  on  which  the  design  is  to 
be  made,  is  nrst.varoishea  over  with  a  solution  of  gum^ 
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or  sise^  and  tlie  tractngs  tre  then  drawn  with  tlie  che- 
mical ink.  The  polished  slab  to  wJiich  the  drawing  is 
to  be  tranaferred,  is  slightly  granulated,  made  perfectly 
dry,  and  moderately  heated.  The  paper  is  wen  laid 
flat  upon  the  stone,  with  the  draMrn  side  downward,  and 
|MU8ed  through  the  press.  When  the  frame  of  the  press 
IS  raised,  the  paper  is  found  adhering  close  to  the  stone ; 
but,  as  the  varnish  widi  whidi  it  is  covered  is  very  so- 
luble in  water,  it  is  slightly  wetted,  and  then  removed 
with  ease.  If  the  operation  has  been  properly  perform- 
ed, the  letters  or  tracings  will  remain  fixed  upon  the 
slab,  while  scarcely  a  vestige  of  them  will  appear  upon 
the  paper.  In  effecting  a  complete  transfer  of  the  writ- 
ing or  drawing,  care  must  be  taken  to  have  the  paper 
well  varnished,  and  the  stone  of  a  sufficient  heat.  Some 
artists  prefer  varnish  made  of  gum  tragacanth  and  starch; 
and  soak  the  drawing  in  water  previously  to  its  being 
placed  upon  the  slsb.  The  same  process  is  then  follow- 
ed in  taking  impressions,  as  when  the  drawing  is  made 
upon  the  stone. 
jmiUlioa  tf  Imitations  of  cameos  may  also  be  obtained  by  this 
invention,  either  with  the  graving-tool  or  with  the  pen. 
When  the  graving-tool  is  employed,  the  slab  must  be 
completely  covered  with  the  chemical  ink;  when  dry, 
the  design  is  traced  with  the  graver,  which  cuts  the 
surface  of  the  stone,  and  erases  the  ink,  so  that  the  cut 
par^  of  the  stone  is  rendered  pervious  to  water.  The 
slab  is  then  well  washed,  and  the  daubing  ink  applied, 
which  is  repelled  by  the  water-tracings,  and  gives  a 
white  impression  on  a  coloured  ground  When  the 
pen  is  used,  the  design  is  traced  with  a  strong  solution 
of  the  purest  gum  arabic,  coloured  with  China  ink,  or 
«ny  other  vegetable  substance.  When  perfectly  dry, 
the  stone  is  oiled  over,  and  then  thoroughly  washed. 
By  this  process,  the  gum  tracings  are  erased,  and  the 
alab  ^ipears  a  perfect  blank.  But  when  the  printing- 
balls  are  applied,  the  ink  is  received  by  the  oiled  parts 
of  the  stone,  while  it  is  refused  by  the  tracings,  and  ren- 
ders an  impression  similar  to  the  former. 

The  lidio^mphic  art  possesses  many  advantages  pe^ 
culiar  to  itself;  and  may  be  adapted  to  many  valuable 
purposes.  It  is  gieatly  superior  to  all  other  kinds  of 
engraving  in  expedition  and  economy ;  and  it  is  affirm- 
ed, that  in  the  stone  printing-houses  at  Vienna,  thirty 
thousand  impressions  have  been  taken  from  one  plate, 
while  the  last  print  was  nearly  as  good  as  the  first* 
Count  Laste3rrie,  we  are  informed,  has  taken  off  even 
70,000  impressions.  Even  when  Uie  burin  or  eraving- 
tool  is  used,  the  work  is  executed  with  equal  dispaten. 
In  the  engraving  of  music,  in  particular,  to  whicn  this 
art  has  bc«n  much  applied  on  the  Continent,  double  the 
number  of  pages  can  be  executed  in  the  same  time  as 
upon  copper.  The  proofs  are  also  easier  taken ;  and  a 
atone  printing-press  will  throw  off  20  per  cent,  more 
copies  in  the  same  time  than  a  copperplate  press.  The 
cheapness  and  durability  of  the  material  is  another 
■ource  of  economy ;  and  while  the  plates  of  copper  are 
<£  little  value  after  they  have  been  used,  the  stone  is 
to  alightly  cut  with  the  graver  that  the  same  slab 
may  be  repeatedly  polished,  and  always  be  equally 
fitted  for  the  purposes  c£  engraving  as  at  the  beginning. 
lliottgh  this  art  may  be  applied  to  the  imitation  of  any 
kind  of  engraving,  yet  it  must  be  allowed,  as  was  for- 
merly observed,  that  no  engraving  upon  stone  with  the 
burin  can  equal  in  fineness  a  copperplate  engraving. 
The  tracings  made  by  the  graver  upon  stone  have  a 
peculiar  character,  and  render  the  pnnt  similar  in  kind, 
leather  than  a  perf^  imitation  of  cupperplate.  A  skilful 
jQtiat,  however,  of  thelithogniiduc  achodi  may  approach 
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very  near,  in  fineness  of  touch  and  in  freedom  of  eze-    Utbopi 
cution,  to  the  engraver  <m  copper ;  as  is  evident  from       P^f- 
some  of  the  landscapes  published  by  Sennefelder,  and 
from  the  productions  of  Count  Lasteyrie,  M.  £ngel<< 
mann,  and  Mr.  Ackerman. 

If  cheapness  and  dispatch  are  apparent  in  this  art, 
when  the  graver  is  employed,  they  are  doubly  so  when 
the  drawing  is  executed  with  the  pen  or  crayon.  This 
method  furnishes  numerous  applications,  and  such  as 
cannot  be  obtained  by  any  otiier  kind  of  engraving. 
Wherever  precision  is  required,  its  superiority  is  evi- 
dent The  naturalist,  the  architect,  the  painter,  or  the 
penman,  have  only  to  draw  tlieir  figures  with  resinous 
ink  upon  varnished  paper ;  and,  by  the  process  already 
explained,  they  may  obtain  as  many  proofs  as  they  de- 
sire, possessing  all  the  spirit  and  correctness  of  the  ori- 
ginals. Whatever  ease  or  softening  is  communicated  to 
the  drawing  on  the  paper,  the  same  is  preserved  in  the 
impression  from  the  stone.  This  is  indeed  the  grand  ng  _ 
object  to  which  the  lithographic  art  ought  to  be  (uiefly  of  m£^ 
applied,  the  muUipb/ing  drawings  from  the  hand  o/  tke  ^i  ^** 
artist ;  and  *'  from  Uiis  destination,"  says  an  anon3rmoia8  ^j^J^j 
writer  on  this  subject,  '*  it  ought  never  to  be  diverted,  ^j^*  ,^ 
What  a  rich  inheritance  might  have  descended  to  us,  if 
the  old  masters  had  possess^  this  art !  The  high  price 
now  so  justly  attached  to  their  drawings  and  first  sketch^ 
es,  in  sufficient  evidence  of  the  estimation  in  which  they 
are  held.  The  finest  etchings  or  engravings  from  any 
such  drawings  or  sketehes  are,  at  the  best,  but  tranab- 
tions  from  one  language  into  another,  and  never  can 
ffive  the  spirit  of  the  original.  It  is  impossible  not  to 
feel  how  much  benefit  would  have  been  derived  to  the 
fine  arts,  from  the  multiplication  of  the  drawings  of  the 
masters,  and  their  universal  diffusion.  Whatever  the 
poet  has  effected  by  means  of  the  press,  the  painter 
would  have  adiieved  with  the  same  lacility.  Those  ra- 
pid effusions  of  the  imagination,  those  spirited  sketdiea 
and  brilliant  first  thoughts,  never  perhaps  realized  even 
in  the  finished  painting,  by  this  invention  might  have 
been  given  to  the  world  with  unlimited  liberality  ;  the 
facility  of  the  work,  and  the  cheapness  of  the  process, 
dissipating  every  difficulty  that  prevented  the  master  so 
satisfactorily  multiplying  his  drawings.  And  let  it  be 
remembered  that  the  production  of  the  lithographic 
press  will  hefac^miles  of  what  is  excellent,  muUipUed 
originals,  instead  of  spiritless  copies." 

We  shall  conclude  this  article  with  the  following  di- 
rections, by  the  same  writer,  for  drawing  with  the  pen 
upon  stone,  as  applied  to  landscape. 

''  Begin  vrith  Uie  extreme  distance,  and  use  a  pen  Dincttfoi 
that  has  a  very  fine  nib,  and  a  long  slit  to  carry  the  ink;  f<"  ^^* 
draw  the  contours  of  objects  only  as  they  appear  in  ^  *** 
mass,  as  broad  as  possible,  to  give  the  effect  of  distance. 
With  a  somewhat  broader  nibbed  pen,  put  in  the  mid- 
dle distance ;  and,  in  addition  to  tne  simple  contours  of 
objects,  enter  a  liule  into  the  detail  of  their  larger  mass- 
es. On  the  foreground  use  a  still  broader  pen,  and  give 
every  object  its  local  character  and  form  m  correct  de- 
tail, which  is  the  only  mode  of  giving  the  effect  of  near- 
ness, while  it  also  tends  to  throw  the  other  parts  of  the 
drawing  back.  As  there  is  no  such  thing  as  outline  in 
nature,  the  lines  by  which  we  describe  the  forms  of  ob- 
jects should  be,  as  much  as  possible,  confined  to  their 
shade  side ;  and  as  shadows  always  lie  underneath,  it  is 
particularly  to  be  remembered  to  begin  bv  tracing  the 
contours  of  masses  at  this  part  The  shadows  in  gene* 
ral  should  be  expressed  by  parallel  straight  h'nes  which 
have  no  local  cnaracter,  but  more  particularly  in  the 
dirtance..    On  Aefor^round^  the  transparency  of  sba- 
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itbeiMny  dow8  will  be  better  preserved  by  tracing  out  the  farma 
9  of  ^e  objects  in  a  broader  stroke  of  the  pen.    It  adds 

>erpooL  ^  ^^  harmony  of  the  drawing,  that  the  shade  lines 
^"^^  should  all  go  one  way,  and  parallel  to  the  rays  of  light. 
The  sky  may  be  done  last ;  and  little  more  is  necessary 
than  a  few  clouds,  to  prevent  the  disajop^eeable  effect  of 
8o  large  a  portion  of  the  drawing  bemg  as  it  were  a 
blank.  Let  it  be  remembered,  himever,  that  there  is  a 
rule  for  drawing  these  douds ;  their  shade-tint  must  be 
produced  by  parallel  lines  gently  waving  and  deviating 
from  the  line  of  the  horizon.  The  principle  upon  whicn 
the  outlines  of  a  pen  and  ink  or  pencil  drawing  in  black 
and  white  are  filled  up,  is  called  the  meazodnto,  or  mid* 
^e  tint,  or  the  tint  between  light  and  shade :  it  is  best 
produced  by  straight  parallel  lines,  of  different  degrees 
of  strength.  This  tint,  however,  is  not  used  on  the 
fore-ground,  where  the  light  should  be  in  undiminished 
strength.  It  is  particularly  recommended  that  the 
whole  of  the  drawmg  should  be  made  with  as  few  lines 
SB  possible  in  the  first  instance.  It  is  a  perfection  in 
drawing  to  give  the  local  character  of  any  object  by  as 
few  touches  as  possible ;  and  there  is  an  advantage  in 
this  mode,  in  the  opportunity  it  gives  of  promoting  the 
effect  of  aerial  perspective,  by  more  amply  marking  out 
the  objects  near  to  you,  and  where  the  strongest  bghts 
are  supposed  to  fall  in  finishing.  The  first  state  of  a 
drawing  is  like  the  dead  colouring  of  painting.  The 
subsequent  touches  on  the  drawing  bring  it  up  to  life, 
like  the  second  and  third  paintings  of  a  picture,  which 
improve  the  lights,  strengthen  the  shadows,  and  make 
out  local  character.  Indeed,  it  is  ^a  good  plan  to  ima- 
gine that  you  are*  at  first  drawing  with  so  little  light 
that  the  contours  of  the  masses  can  only  be  defmed ; 
then  suppose  a  little  more  light,  which  exhibits  them 
more  in  detail ;  and  lastly,  mat  sufficient  quantity  of 
light  which  makes  every  thing  properly  obvious." 

To  enable  amateurs  to  practise  this  beautiful  art,  and 
to  go  through  the  whole  m  the  process  themselves,  litho- 
graphic printing-presses  are  manufactured  by  Mr.  John 
Rathven,  Edinburgh,  and  sold  at  a  very  moderate  rate. 

For  fiirther  particulars  respecting  the  subject  of  this 
article,  we  refer  our  readers  to  the  pamphlet  already  al- 
luded to,  entitled  Lithography,  or  the  Art  of  taking  Im* 
^rtssiansfrom  Dramng  or  nriting  made  on  Stone,  Also 
to  M.  Marcel  de  Serres,  Essai  sur  les  Arts  et  les  Manu- 
factures de  tEmpire  d^Autriche,  tom.  ii,  p.  51,  &c     (p) 

LITHOTOMY.    See  Suroiry. 

LITHUANIA,  a  very  extensive  country  in  Europe, 
and  formerly  a  separate  duchy,  now  forms  part  of  ra» 
land.     See  Poland  and  Prussia. 

LIVER.  See  Akatomv,  Vol.  I.  p.  837,  and  Vol.  IT. 
p.  21 ;  and  also  Medicine  and  Physiology. 

LIVERPOOL,  the  second  sea^port  town  in  the  Bri- 
tish empire,  stands  on  the  eastern  »hore  of  the  estuary 
of  the  Mersey,  in  5S*  22'  North  Lat.  and  2*  SO'  West 
Lon^.  reckoning  from  London,  from  which  metropo* 
lis  it  is  204  miles  distant  By  referring  to  ancient  re* 
cords,  we  find  that  the  name  had,  during  the  unsettled 
ftate  of  orthography,  undergone  various  changes ;  hav- 
ing been,  at  different  periods,  written  Litherpul,  Ly'r^ 
pitf,  Lyvrepul,  Lyrpole,  Lyvernole,  Leerpool,  and  Lever* 
pool,  before  custom  had  fixea  it  in  its  present  form. 
Its  etymology  is  uncertain ;  but  the  most  pi«bable  con- 
jecture is  that,  we  think,  which  derives  it  from  lilher 
{t.  e.  lower)  snd  pool,  with  reference  to  a  small  creek, 
in  an  old  act  of  Parliament  called  "  the  pool,"  which 
formerly  occupied  the  site  o£  the  Old  Dock  and  Para- 
dise Street. 

As  Liverpool  was  late  in  emerging  from  obscurity^ 
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it  is  not  once  noticed  in  the  ancient  history  of  Eng-  Liverpool 
land.  It  seems  probable,  indeed,  that  the  town  h^  ' 
no  existence  at  all  t31  after  the  time  of  the  Norman 
Conquest ;  for  its  name  does  not  occur  in  Doomsday- 
bookf  although  several  of  the  neighbouring  villages  are 
distinctly  registered  in  that  curious  record.  It  certain- 
ly did  not  attract  any  considerable  notice  till  after  the 
subjugation  of  Ireland  in  the  12th  century,  when  its 
local  position  was  found  to  render  it  a  convenient  port 
for  maintaining  military  as  well  as  mercantile  commu- 
nication with  that  island.  For  these  reasons,  it  was 
then  taken  under  the  royal  patronage ;  and  A.  D.  1 1 75, 
Heniy  II.  granted  its  first  charter  in  the  following 
terms :  "  S^atis  quod  totum  sestuariiim  de  Mersha  sit 
in  perpetunm  portum  maris,^  cum  omnibus  libertatibua 
ad  portum  maris  pertinentibus ;  et  quod  homines  de 
Lyrpul  quondam  vocant  Litherpul,  juxta  Stokestede, 
ex  utraoue  parte  et  aque  veniant  redeant  navibus  et 
mercandis.  libere  et  sine  obstructione." 

A  second  charter  was  granted  by  John  in  1207 ;  an^ 
twenty  years  afterwards,  both  were  confirmed  by  Hen- 
ry III.  who  gave  the  town  a  merchant>guild  and  other 
privileges.  From  this  time  forward,  the  port  rose^ 
though  very  gradually,  into  consideration.  Its  im- 
ports were  chiefly  from  Ireland,  and  were  at  first  con- 
fined,  almost  exclusively,  to  linen-yam,  fish,  and  hides ; 
its  principal  exports  being  woollen-cloths,  iron,  char- 
coal, armour,  horses,  and  hunting  dogs. 

It  is  curious  and  interesting  to  mark  the  progressive* 
advancement  of  a  town  which  now  ranks  so  high  amone 
the  ports  of  the  empire.  Till  the  beginning  of  the  l6th 
century,  when  it  was  visited  by  Leland,  it  had  gained 
but  little ;  but  still  it  had  gained  something.  "  Irisch 
msrchauntes,'*  he  says, ''  cum  much  hither  as  to  a  good 
haven ;"  and  he  states,  as  one  great  cause  of  their  pre- 
ference, that  "  at  Lyrpole  is  smaule  custume  payid." 
He  adds,  "  Good  marchandis  at  Lyrpole,  ana  modi 
Yrisch  yam  that  Manchester  men  do  by  (buy)  ther." 
Still,  although  he  describes  Lyrpole  as  a  thriving  and 
**  pavid  towne,*'  the  king  having  a  castelet,  and  the  Earl 
of  Derby  a  stone  house  there,  be  informs  us,  that  it 
was  not  considerable  enough  to  possets  a  parish  diurch> 
having  only  a  single  chapel,  dependent  on  Walton,  fron^ 
which  it  was  four  miles  distant.  In  1565,  the  popular 
tion  fell  somewhat  short  of  1000^  and  the  shipping  con« 
listed  only  of  ten  barks  and  two  boats ;  the  port  hav- 
ing, from  some  unknown  cause,  experienced  a  tempo* 
rary  reverse  of  fortune.  This  the  mhabitants  did  not 
scruple  to  acknowledge,  a  few  vears  afterwards,  when, 
in  a  petition  to  Queen  Elizabeth,  they  styled  the  place 
•*  her  Majesty's  poor  decayed  town  of  Liverpool." 
During  the  civil  wars  in  the  reign  of  Charles  I.  Liver« 
pool,  ^hich  at  that  period  possessed  a  large  castle,  and 
was  strongly  fortified,  being  in  the  hands  of  the  Par- 
liament, was  judged  of  sufficient  importance  to  be  in- 
vested by  the  king's  nephew.  Prince  Rupert,  in  person, 
who,  after  a  hard  struggle,  succeeded  in  taking  it, 
A.  D.  l644<.  It  was  soon,  however,  regained  by  the- 
troops  of  the  insurgents.  During  this  contest,  great 
part  of  the  town  was  unhappily  destroyed  by  fire.  In 
1699*  the  population  having  by  that  time  increased  to 
about  5000,  Liverpool  was,  oy  act  of  Parliament,  erect* 
ed  into  an  independent  parish,  with  two  rectors,  who, 
as  well  as  their  successors  in  office,  should  be  nominat- 
ed by  the  mayor,  alderme^i  and  council  for  the  time  be- 
ing, and  should  enjoy  equal  right  to  the  fVuits  of  the 
benefice.  The  oM  parochial  chapel  was,  ft'om  that 
date,  occupied  by  one  of  the  rectors,  under  the  name^ 
of  St.  Nicholas'  Church ;  and  the  other  rector  ym  9oom.^ 
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timpooh  furnished  with  a  new  church,  calkd  St  Peter's.  Still, 
^  however,  the  place  was  not  a  port  of  note  in  foreign 
parts.  In  fiaodrand's  Didumnaire  Geegraj^ique,  a 
work  of  high  duracter,  published  in  1705,  we  observe 
Manchester  and  Preston  recorded  as  flourishing  towns 
in  Lancashire ;  but  the  name  of  Liverpool  is  not  to  be 
found.  The  commerce  of  Liverpool  continuing  gra* 
dually  to  extend,  an  act  of  Parliament  was  obtained  in 
1710,  empowering  the  town  to  construct  a  wet  dock. 
This,  as  being  the  first  of  which  the  port  could  boast, 
has  sinoe,  in  reference  to  those  of  later  construction, 
been  named  the  Old  Dock.  There  were,  at  this  time, 
S4i  ships  belonging  to  Liverpool,  averaging  somewhat 
Jess  than  70  tons  each,  and  navigated  by  11  men  at  a 
inedium.  But  the  port  was  frequented  by  above  three 
times  that  number  of  stranger  vessels.  About  this  pe« 
riodp  the  enterprising  spirit  of  the  merchants  was  shewn 
in  their  speculative  adventures  to  the  West  Indies  and 
America;  and  having  obtained  the  most  encouraging 
auccess*  their  shipping  increased  so  rapidly,  that,  by 
1716,  they  sent  out  113  vessels,  whose  burden  amount- 
ed to  8386  tons,  and  which  were  navigated  by  1376 
tnen.  For  the  exclusive  preference  they  obtained  from 
their  transatlantic  correspondents,  th^  were  no  doubt 
indebted  to  the  superior  skill  of  the  ManchcsBter  manu* 
factorera,  from  whose  looms  they  reeeived  the  checks^ 
atripes,  osnaburgs,  and  handkerchiefs  which  they  ex- 
ported. The  prosperity  of  the  town  erinced  itself  in 
JL  way  truly  gratifying  to  every  philanthropic  mind,  by 
beneficent  endowments  for  the  relief  and  instruction  of 
the  poor,  and  further  provision  for  the  religious  im- 
provement of  "the  still  rapidly  increasing  population. 
A  charity  school  (the  blue  coat  hospitd)  was  founded 
in  1709,  and  in  1715  an  act  was  obtained  for  building 
a  third  church,  which  was  some  years  afterwards  reared 
•on  the  site  of  Uie  castle,  that  fortress  having  been  demo» 
lished  in  1659.  This  new  place  of  worship  wat  named 
St  Gearge%  and  is  the  corporation  chapel. 

The  town  continuinff  to  enlarge  as  its  commerce  in« 
creased,  the  number  of  inhabitants,  bv  the  year  17S0, 
iunounted  to  10,446.  This  year  produced  an  act  of 
Parliament  for  opening  an  inland  aavigatioa  betwixt 
Liverpoid  and  Manchester ;  an  act  in  which  both  of 
these  towns  were  deeply  interested.  Authority  was, 
at  the  same  time,  obtained  for  securing  commumcation 
by  water  with  the  rich  salUmines  and  brine-pits  of 
Cheshire.  This  arrangement  contributed  prodigiously  to 


.the  subsemientprosperity  of  the  sea^port.  The  fortunes  of 
the  manonotiuners  of  Msinchester  beiiiff  now  closely  unit* 
•ed  to  those  of  the  Liverpool  merchants,  an  opportunity 
was  soon  afiorded  to  the  former  of  profiting  by  the  ex« 
ertions  of  the  -latter,  for  circulating  their  cominoditiei 
to  an  unprecedented  extent ;  and  as  these  fabrics  con- 
tinued to  sustain  the  high  character  they  had  acquired, 
the  foundation  a£  future  opulence  was  thus  effectually 
aecured  to  boUi  the  sister  towns.  We  allude  to  a  con- 
traband trade  with  Spanish  America.  To  escape  the 
exorbitant  duties  imposed  by  Old  Spain  on  woven  goods 
regularly  imparted  into  her  colonies  in  South  America, 
aome  small  vessels  were  secretly  sent  out  from  the 
creeks  and  obscure  ports  in  the  latter  country  to  Jamai- 
ca, where  they  eagerly  bought  up  every  article  which 
they  could  obtain  of  Manchester  manufacture,  paying 
an  extravagant  price  on  the  spot,  and  in  actual  specie. 
In  this  branch  of  illicit  commerce,  British  manufactur- 
ed goods,  to  the  astonishing  amount  of  a  million  and 
A  half,  are  said  to  have  been  annually  vended ;  but, 
Abeut  the  year  1740,  this  traffic  was  checked  by  the  vi- 
gilance of  the  Spanish  government^  aud  it  was  soon 


after  totally  abolished  by  an  act  of  our  own  legtsla^  LWa^ 
ture.  ^'v^ 

But,  before  this  period,  the  cupidity  of  some  of  the  guve  to^i 
Liverpool  merchants  was  directed  to  a  trade  which,  al- 
though not  interdicted  by  the  laws  of  nations,  bade  di- 
rect defiance  to  those  of  humanity.  Bristd  had  long 
curied  on  a  successful  traffic  in  live  human  flesh ;  and 
Liverpool,  envying  her  unhallowed  gains,  became  her 
competitor  in  that  nefarious  speculation.  By  selling 
their  ne^ro  brethren  four  or  five  pounds  a  head  lower 
than  their  rivals,  which  their  superior  economy  enabled 
them  to  do  with  equal  profit,  the  I/iverpool  sfave-deaU 
ers  insured  the  command  of  the  market ;  and  accord* 
ingly,  by  the  year  1764,  they  had  no  fewer  than  74 
slave  ships  in  their  constant  employ,  being  more  than 
one-fourth  of  the  shipping  belonging  to  their  port,  and 
more  than  one-half  <^  the  total  number  of  African  ves* 
aels  belonging  to  Great  Britain !  At  this  period,  the 
number  of  inhabitanta  in  the  town  was  about  26,000. 
^  From  this  time  forward,  Liverpool  has  not  only  con- 
tinued to  assert  her  high  rank  as  a  commercial  town, 
but  the  opulence  and  enterprising  spirit  of  her  mer- 
chanto  has  secured  her  progressive  and  rapid  aggran- 
dizement. Her  population  amounted,  m  1773,  to 
54,407;  in  179^,  to  56,000;  in  1797,  to  60,000;  in 
1801,  to  77,653 ;  and  in  1811,  to  94,876,  exclusive,  of 
7000  sailors.  In  179^,  she  possessed  92,098  tons  of  ship- 
ping ;  in  1800,  no  fewer  than  4746  vessels  entered  her 
port,  the  amount  of  whose  burthen  was  450,060  Urns ; 
and  in  1810,  the  number  of  vessels  had  beeti  augment- 
ed  to  6729t  making  734,391  tonsi 

The  slave  trade,  although  a  powerful  instrument  in 
advancing  the  fortunes  of  Liverpool,  and  in  securing 
her  pre-eminence  as  a  trading  port,  wu  happily  dee* 
tinea  not  to  continue  her  principal  source  of  opulence. 
The  aealous  and  indefatigable  exertions  of  a  Wilber- 
force  and  a  Clarkson  succeeded  in  convincing  many, 
even  of  the  merehanta  of  Liverpool,  that  human  beings 
could  not  be  bought  and  sold  in  a  market  with  inno- 
cence ;  and  at  the  memorable  struggle  in  the  British 
legislature,  when  justice  and  humanity  gained  so  glo- 
rious a  triumph  over  self-interest,  Mr.  Roscoe,  one  of 
their  own  representatives,  and  their  fellow  citiaen,  had 
the  virtue  to  vote  for  the  eternal  extinction  of  that  lu- 
crative, but  cruel  branch  of  commerce. 

The  embarrassment  occasioned  by  the  abolition  of  Tndeirith 
the  slave  trade  was  of  short  duration.    The  bold  spirit  Anmi» 
of  adventure  which  the  merchants  had  by  this  time  im- 
bibed, instantly  prompted  them  to  explore  new  chan- 
nels for  the  emplo3rment  of  their  ships ;  and  their  in- 
telligence, capita],  and  credit,  insured  success.    In  par- 
ticular, their  commercial  intercourse  with  America  and 
the  West  Indies  became  more  intimate  and  extensive.  ^  3    -^ 
Nor  could  they  discover  any  good  reason  why  they  ^'^'j^ 
should  be  debsirred  access  to  the  treasures  of  the  East  ^^^^  .Dd 
A  long  while  previous  to  this,  indeed,  there  had  been  Bait  Js^ 
an  abortive  application  from  the  merehanta  of  Liver- 
pool to  the  East  India  Company,  for  a  certain  number 
of  their  vessels  to  be  annually  ntted  out  and  laden  from 
that  port;  and  in  the  year  179^»  in  the  prospect  of 
losing  the  slave  trade,  some  strong  resolutions  were 
passed  at  a  public  meeting  in  the  Exchange,  expressive 
of  the  sense  which  the  merchants  entertained  of  the  im- 
policy and  injustice  of  monopolies  in  general,  and  of 
the  East  Indian  monopoly  in  particular;  and  as  the 
Companj^'s  charter  was  about  to  expire,  a  committee 
was  appointed  to  petition  tlie  legislature  "  agauist  the 
renewal  of  an  exclusive  charter,  by  which  the  commer- 
cial, manufacturing,  and,  by  consequence,  landed  into- 
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UiTeipod.  rests  of  the  kingdom  were  so  manifestly  ]nju»«^." 
These  resolutions  being  extensively  curculated  m  the 
manufacturing  and  mercantile  quarters  of  the  united 
kingdom,  excited  much  interest ;  but  our  political  -re- 
lations with  regard  to  France  were  at  that  period  <^  a 
very  delicate  nature,  and  it  was  feared  by  many  that 
any  opposition  to  administration  might  weaken  we 
hands  of  government  at  a  period  when  they  required 
rather  an  accession  of  strength.  Besides,  the  commer- 
cial body  very  soon  afterwards  received  a  most  unex- 
ampled shock  by  the  numerous  bimkruptcies  which 
took  place  tiiroughout  both  the  British  islands ;  and 
from  this  complication  of  causes  the  pr^ispect  was  aban- 
doned for  the  time.  But,  in  1 8 1  %  when  the  charter  of 
the  London  monopolists  was  again  near  an  end,  a  fa- 
vourable opportunity  occurred  of  renewing  the  applica- 
tion to  Parliament  for  laying  the  India  trade  open  to 
competition.  The  proposal  was  stoudy  resisted  by  the 
Company,  whose  advocates  did  not  scruple  U>  declare, 
that  the  trade  to  British  Ii»dia  would  admit  of  no  ex- 
tension from  the  utmost  freedom  of  private  enterprize ;  ^ 
that  competition  would,  in  India,  enhance  so  much  the 

Erice  of  every  article,  that  tiie  Company  would  be  una- 
ie  to  buy,  and  in  Europe  reduce  the  value  so  much, 
that  the  Company,  as  well  as  the  private  adventurers 
themselves,  would  be  utterly  ruined  by  selling ;  that 
there  was  a  mysterious  something  in  the  constitution  of 
the  Hindoos  which  would  prevent  them  from  raising  a 
supply  to  meet  an  increased  demand  for  their  commo- 
dities; that  all  Asiatics  are  timorous,  and  unwilling  to 
hold  intercourse  with  strangers ;  and  that  private  mer- 
chants would  be  unable  to  conduct  their  trade  in  the 
cast  without  the  assistance  of  a  military  force  to  protect 
their  factories.  But  when  the  Company  coiaplAined 
that  private  competition  would  enhance  the  price  of 
Indian  commodities,  they  intimated,  in  other  words, 
that  it  would  encourage  industry  among  the  natives  ; 
«nd  when,  with  perfect  consistency,  they  complained 
that  it  would,  in  the  home  market,  lower  the  price  of 
Indian  produce,  they  only  predicted  that  it  would 
greatly  extend  the  consumption.  Now,  these  are  the 
very  means  by  which  the  progress  of  national  prosperi- 
ty is  to  be  accelerated.  The  best  answer  to  the  other 
assertions  is  a  reference  to  facts.  The  trade  to  India, 
which  the  Company  declared  to  have  been,  for  the  last 
15  years,  a  lobing  concern  to  them,  has  been  thrown 
open  to  Liverpool  and  a  few  other  trading  towns,  and 
ban  already  proved  most  encouraging.  None  of  the 
threatened  disasters  have  occurred,  or  are  likely  to  oc- 
cur. One  vessel  of  5 1 2  tons  was  fitted  out  for  this  new 
traffic  in  consequence  of  the  act,  and  returned,  in  1815, 
under  such  favourable  circumstances,  that,  in  1816, 
Liverpool  possessed  eight  Indiamen,  (burden  amount- 
ing to  3831  tons ;)  in  1817>  they  were  increased  to  17, 
the  burden  amounting  to  7538  tons ;  and  at  this  date, 
(September  1818,)  no  fewer  than  80  different  vessels 
have  been  employed  in  the  trade  since  its  commence- 
ment.  In  short,  the  prospect  of  advantage  to  the  town 
from  this  measure  is  most  flattering,  liie  articles  ex- 
ported to  India,  have  chiefly  been  broad  cloths  and 
woollens,  Birmingham  hard- ware,  and  Sheffield  cutlery, 
Manchester  and  Glasgow  piece  goods,  Nottingham 
hosiery,  Staffordshire  earthern  ware,  Irish  linens,  iron, 
cop|)er,  lead,  salt,  glass,  hats,  malt  liquors,  and  dollars. 
The  import*^  are  cotton,  rice,  indigo,  sugar,  saltpetre, 
ginger,  pimento,  and  other  spices,  turmeric,  safflower, 
imd  othf r  dyes.  It  is  to  be  regretted  that  the  China 
trade,  by  far  the  most  lucrative  branch  of  our  oom« 
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merce  in  the  east,  is  still  in  the  hancis  of  the  privileged  ^<n^ 
monopolists.  —  t  — 

It  has  been  estimated  that  one^twelflh  of  the  ship-  **'***"* 
ping  of  Great  Britain  is  furnished  by  Liverpool ;  that  ?J^™^ 
It  has  one-fourth  of  her  foreign  trade,  and  one-sixth  of       ™"*^ 
her  genera]  commerce,  and  that  iu  expotrts  and  im- 
ports amount  to  not  less  than  one-half  of  those  of  Lon- 
don.   1'he  following  abstract  exhibiu  the  avi^rage  num- 
ber of  vessels  reported  at  the  Liverpool  cusitom- house, 
from  the  beginning  of  18()2  to  the  end  of  1817,  exclu- 
sive of  coasters,  which,  if  added,  would  nearly  double 
the  totals. 

Annual  average  number  of  Vessels. 


Annual  ateragc 
from 

Prom  Eu- 
rope. 

Africa, 

America, 

W.  Indies, 

&c. 

Ireland 
and  Isle 
of  Man. 

Toula. 

J  802-8 

1809-13 

181517 

401 
3.^1 
742 

6()4> 
7*>5 
489 

1219 
1610 
1701 

^22+ 
2716 
2932 

From  Europe,  578 ;  British  vessels  from  foreign  parts> 
590 ;  tbreiffu  vessels  from  foreign  parts,  279 ;  from 
Ireland  and  the  Isle  of  Man,  1773  i  total  3220. 

In  1724,  the  amount  of  dock  duties  wan  only  £S\Oi 
lis.  6d. ;  in  1815,  it  was  £76,915,  8s.  8d.;  when  the 
official  value  of  the  imports  amounted  to  £8,000,000 
Sterliiiff,  and  of  the  exports  to  £12,000.000.  The  va^ 
lue  of  the  shipping  was  at  the  same  time  estimated  at 
£7,000,000.  In  the  year  ending  5th  July,  1818,  thd 
number  of  ships  amounted  to  6779»  the  tonnage  to 
754,690,  and  the  duties  to  £98.538,  8s.  3d,  exceeding  by 
several  thousand  pounds  the  receipts  of  any  former  year. 

In  a  port  like  Liverpool,  the  docks  naturally  attract  Do^ 
the  attention  of  the  intelligent  stran^r,  and  they  are 
calculated  amply  to  gratify  his  curiosity.  The  wet 
docks  are  chiefly  occupied  by  ships  in  the  foreign  trade, 
which  have  large  cargoes  to  receive  and  to  discharge. 
In  them  the  ships  are  afloat  at  all  times  of  the  tide,  Uie 
water  being  retained  by  gates.  The  dry  docks  are  fre- 
quented by  coasting  vessels.  The  graving  docks,  which 
admit  or  exclude  the  water  at  pleasure,  are  appropria- 
ted to  ships  requiring  repair.  .As  the  docks  are  liable 
to  accumulations  of  mud,  thev  have  subterraneous  com- 
munications with  each  other  by  means  of  large  tunneU, 
so  that,  when  it  is  necessary,  the  water  of  one  or  more 
is  made  to  wash  out  another.  I'his  operation  is  per- 
formed annually.  The  dock  to  be  cleaned  is  led  dry 
at  low  water,  and  the  sluices  being  then  opened  into  it 
in  different  directions,  a  number  of  men  with  spades 
throw  the  mud  into  the  currents. 

On  the  sides  of  the  docks  are  warehouses  of  uncom- 
mon height  and  strength,  to  the  different  floors  of  which 
goods  are  craned  up  with  surprising  facility.  Under 
the  same 'roof  the  proprietors  often  have  their  countings 
houses ;  and  as  their  vessels  are  thus  loaded  and  un« 
loaded  at  their  very  doors,  we  Question  if  there  be  any 
mercantile  town  in  the  British  dominions  which  affordui 
equal  conveniences  to  the  man  of  business.  Some  of 
these  docks  have  of  late  been  greatly  enlarged ;  and  the 
first  stone  of  a  new  one,  of  very  spacious  dimensions, 
was  laid  in  1816.  This  is  to  be  named  the  Prince  Re-  _ 
gent's,  and  will  soon  be  completed,  when  the  total  spac^' 
occupied  by  the  different  docks  will  exceed  bO  acres 

The  internal  economy  of  each  dock  is  regulated  by 
an  officer  appointed  for  the  purpose,  and  uie  general 
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Liverpool,  superintendance  of  the  port  is  committed  to  a  harbour- 
master. 

The  dock  office,  for  receiving  the  duties^  the  dock 
police-office,  and  the  custom-house,  are  all  situated  near 
the  old  dock.  There  is  nothing  striking  in  their  archi- 
tecture. But  the  exchange  buildings  deserve  more  par- 
ticular nptice.  This  is  an  elegant  and  magnificent 
structure,  on  a  scale  suited  to  tlie  opulence  of  the  men 
for  whose  use  it  was  erected.  It  was  begun  in  1803, 
and  finished  in  1807^  at  an  expence  little  short  of 
Jt!  100,000.  It  forms  three  sides  of  a  quadrangle,  in 
the  centre  of  which  is  a  superb  group  of  bronze  statu- 
ary, elevated  on  a  pedestalof  Westmoreland  marble,  al- 
legorically  representing  the  death  of  Nelson  in  the  mo- 
ment of  victory.  This  monument,  which  was  finished 
in  1813,  was  designed  by  Wyatt,  and  cast  by  Westma- 
cott,  the  expence  being  upwards  of  £9000,  raised  for 
ft  by  subscription  in  a  very  few  days.  In  the  area 
which  surrounds  this,  the  merchants  transact  their  bu- 
siness, t^w  space  being  twice  the  extent  of  London  ex- 
change. The  fourtli  side  of  the  quadrangle  is  occu- 
pied by  the  town-hall,  another  building  worthy  of  the 
place.  Its  principal  fi'ont  forms  the  termination  of  Cas- 
tle Street,  by  far  the  most  beautiful  of  the  streets  ap- 
propriated to  business.  The  interior,  which,  in  ]  796, 
had  been  destroyed  by  fire,  is  now  repaired  in  the  most 

?>lendid  style  at  an  expence  of  more  than  £  60,000. 
he  com  exchange  is  a  good  specimen  of  Grecian  ar- 
chitecture. It  is  modem,  and  cost  about  £  10,000.  The 
jail  is  a  very  extensive  weU-aired  building,  construct- 
ed on  the  plan  recommended  by  the  humane  Howard. 
The  place  formerly  used  for  tlie  purpose,  was  an  an- 
cient fortification  called  the  Tower,  supposed  to  have 
been  built  in  the  14th  century.  We  are  happy  to  ob- 
serve, that  the  attention  of  an  enlightened  magistracy 
has  lately  been  turned  to  the  important  object  of  pro- 
viding employment  and  instruction  for  the  prisoners. 
The  fort  has  a  spacious  area,  and  barracks  for  the  soldi- 
ery. Its  guns  command  the  river  in  every  direction. 
It  was  constructed,  we  believe,  for  die  protection  of 
the  shipping,  at  the  time  when  Paul  Jones  threatened 
a  descent  on  the  coast  The  theatre,  music-hall,  as- 
sembly-rooms, public  baths,  and  other  places  of  recrea- 
tion, are  all  suited  to  the  opulence  of  this  great  com- 
mercial town. 

The  rapid  increase  of  population  required  a  corre- 
spondent provision  for  the  spiritual  instruction  of  the 
inhabitants  of  Liverpool.  Accordingly,  the  churches 
and  dissenting  chapels  are  very  nmnerous,  and  receive 
yearly  additions.  The  churches,  besides  tiie  three  for- 
merly mentioned,  are  St.  Thomas',  St.  Paul's,  St. 
Anne's,  St.  John's,  St  James',  Trinity,  St.  Catherine's, 
St  Stephen's,  St.  Matthew's,  Christ's,  St  Mark's,  All 
Saints',  St  Andrew's,  and  St  Clement's,  but  still  more 
are  projected.  The  dissenters  are  numerous.  .  There 
are  two  Scotch  congregations,  one  of  them  in  connec* 
tion  with  their  own  national  establishment,  the  other 
l>eing  Burgher  Seceders.  The  Independents  have  3 
chapels ;  the  Baptists  4> ;  the  Methodists,  of  different 
denominations,  7 ;  tlie  Roman  Catholics  4 ;  the  Eng- 
lish Presbyterians  2  ;  the  Glassites  1 ;  the  Swedenbor- 
gians  1.  The  Quakers  also  have  a  meeting-house,  and 
the  Jews  a  synagogue. 

Liverpool  is  eminently  distinguished  above  other 
towns  by  the  comparative  number,  and  the  admirable 
economy  of  her  benevolent  institutions.  They  are,  ge- 
nerally speaking,  so  wisely  devised,  and  so  faithfully 
administered,  that  we  much  regret  the  narrowness  of 
the  lijgaits  to  which  oar  notice  of  them  is  restricted.  We 
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must,  however,  at  least  name  the  most  remarkable:-— «„, 
a  District  Committee  of  the  Society  for  Promoting  Chris- 
tian Knowledge ;  an  Auxiliary  Bible  Society ;  Charily 
Schools,  with  the  following  distinguishing  titles:  Moor« 
fields,  Roman  Catholic,  Hunter  Street,  St  James',  St 
Matthew's,  Manesty-lane,  Circus  Street,  Caledonian, 
Brunswick,  and  Harrington,  besides  a  Marine  Evening 
School  for  poor  sailor  boys ;  the  Quakers'  School  for 
poor  female  children;  and  many  Sunday  schools  attach- 
ed to  different  chapels,  both  for  children  and  adults. 
The  children  educated  at  the  charity  schools  connect- 
ed with  the  establishment  alone,  who  assembled  to  the 
annual  sermon  in  1818,  amounted  to  154't  boys,  and 
771  girls.  The  Welsh  Charitable  Society  for  instruct- 
ing,'.clothing,  and  apprenticing  poor  children  of  Welsh 
parents ;  the  Benevolent  Society  of  St.  Patrick,  on  a 
similar  principle»  for  the  children  of  Irish  parents  ;  and 
a  Society  for  the  Relief  of  Poor  Free* Masons,  are  all 
excellent  in  their  kind.  The  infirmary,  which  is 
conducted  on  the  most  liberal  principles,  stands  on  an 
elevated,  open,  and  healthy  station,  and  possesses  an 
'extensive  garden.  About  1500  patients  are  admitted 
annually,  and  medical  aid  is  also  extended  to  many  in 
their  own  homes.  Connected  with  the  building  of  the 
infirmary,  but  not  with  its  economy,  is  an  Hospital  for 
'  the  Maintenance  of  Decayed  Liverpool  Seamen,  and 
their  widows  and  children,  supported  by  the  monthly 
allowance  of  sixpence,  which  every  sailor  belonging  to 
the  port  is  bound  to  pay  out  of  his  wages.  The  df  s« 
pensary  relieves  about  15,000  patients  yearly ;  but  on 
occasions  of  extraordinary  sickness,  as  in  1817*18,  the 
number  very  far  exceeds  that.  The  House  of  Reco- 
very for  fever  patients,  stands  in  a  free,  well-aired,  in« 
sulated  site,  and  greatly  tends  to  prevent  the  spreading 
of  infection.  The  Institution  for  Restoring  the  Drown* 
ed,  which  does  honour  to  the  corporation,  (its  patrons 
and  supporters,)  has  been  the  means,  under  Providence, 
of  saving  many  lives.  #The  ladies  have  an  excellent 
Charity  for  the  Relief  of  Poor  Married  Women  in  child- 
bed, by  which,  in  181 7^  no  fewer  than  l623  persona 
had  their  distress  greatly  alleviate4  at  an  interesting 
juncture,  and  at  an  expence  comparatively  trifling.  The 
Stranger's  Friend  Society  extends  help,  with  much  li- 
berality, to  those  who  are  far  from  home.  The  Female 
Penitentiary  promises  to  be  very  beneficial  in  reclaim- 
ing corrupted  and  miserable  females  to  virtue,  religion, 
and  comfort.  The  House  of  Industry,  a  plain  but 
handsome  structure,  affords  its  numerous  inmates  much 
more  comfort  than  paupers  in  such  institutions  usually 
enjoy.  The  Blue- Coat  Hospital  clothes,  lodges,  and 
boards  l60  boys,  and  65  girls.  They  are  taunrht  read- 
ing, writing,  and  arithmetic,  on  Dr.  Bell's  plan ;  and 
the  girls  learn  also  to  sew,  to  spin,  to  knit,  and  every 
thing  that  is  useful  in  housewifery,  the  annual  expen- 
diture being  somewhere  about  three  thousand  pounds. 
The  Female  School  of  Industry  is  a  judicious  and  well- 
regulated  institution  for  promoting  the  moral  and  reli- 
gious education  of  poor  girls,  so  as  to  make  them  in- 
dustrious, useful,  and  respectable  servants.  There  are 
about  80  in  the  house.  The  Society  for  Bettering  the 
Condition  of  the  Poor  acts  on  the  principle,  that  the 
best  relief  the  poor  can  receive  is  that  which  is  the- 
fruit  of  their  own  exertions ;  and  that  their  welfare  can 
best  be  promoted  by  encouraging  industry  and  pru- 
dence. It  includes  two  Friendly  or  Benefit  Societies, 
on  a  basis  of  correct  calculatipns  under  £5,  and  a  Bank 
for  Savings,  a  provident  institution  for  the  earnings  of 
honest  industry  above  that  sum.  The  Commercial 
Clerks'  Society  supports  its  aick  and  destitute  members,. 
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liTccpooL  and  Attends  to  their  poor  widows  and  orphans  when 
they  die.  A  Society  for  the  Relief  of  Debtors  confined 
in  the  borough  jail,  furnishes  protection  to  many  op- 
pressed seamen  and  forei^ers  against  the  wiles  of  ra« 
pacity.  The  School  of  Industry  for  the  Indigent  Blind 
t\imishes  employment  and  comfort  to  a  class  of  human 
beings  naturally  most  helpless  and  gloomy.  The  pu« 
pils,  who  are  admitted  from  all  quarters  of  the  king- 
dom^ are  tailght  music,  spinning,  and  the  art  of  making 
hampers,  baskeU,  sash-line^  floor-clotb,  sacking,  sacks^ 
list  shoes,  hearth  rugs,  foot  bears»  points,  gaskets, 

&c  &C. 

Liverpool  possesses  few  manufactories  of  note.  There 
is  an  extensive  pottery  in  the  neighbourhood,  where 
beautiful  specimens  of  porcelain  are  produced,  but  those 
of  chief  importance  in  the  town  are  such  as  are  required 
for  the  fumishinip  and  repair  of  the  shipping,  as  the 
manufactory  of  iron  cables  and  the  roperies.  Of  the 
last,  the  two  principal  are  that  of  Messrs.  M'lver  and 
Company,  and  that  of  Messrs.  G.  Duncan  and  Son. 
Steam  is  tht  moving  power  of  both,  and  the  machinery 
of  both  is  highly  ingenious;  but  they  are  constructed 
on  different  principles,  and  each  b  secured  to  its  pro- 
prietors by  a  patent.  That  of  Messrs.  M'lver  and  Com- 
pany, the  invention  of  a  Scotchman  of  the  name  of 
Campbell,  is,  from  its  neat  and  compact  arrangement, 
the  most  imposing  to  the  eye ;  in  the  construction  of 
the  other,  Mr.  Duncan,  senior,  also  our  countryman,  has 
directed  bis  talents  more  immediately,  by  several  beau- 
tiful contrivances,  to  ensure  the  strength  of  the  article 
manufactured;  and  his  genius  is  rewarded  by  complete 
success,  every  fibre  of  his  cables  and  other  cordage  be- 
ing available,  which  is  far  from  being  the  case  with 
regard  to  ropes  manufactured  on  the  common  plan. 

The  markets  of  Liverpool  afford  every  thing  that  the 
convenience  or  luxury  of  the  inhabitants  can  demand. 
The  fish  market  is  well  contrived  and  abundantly  sap- 
plied,  and  no  part  of  England  can  show  a  better  fur- 
nished greoi-market.  Coals  are  obtained  from  Wigan 
in  great  plenty,  hy  the  Leeds  canal,  and  excellent  wa- 
ter is  distributed  over  the  town  by  pipes,  into  which  it 
is  introduced  by  means  of  steam  engines. 
P«Etkal  With  regard  to  the  governmeat  and  police  of  the 

town,  tlie  body-corporate  consists  of  41  persons,  com- 
posing the  common  council,  from  among  whom  a  mayor, 
recorder,  and  two  bailiffs  are  annually  chosen  (28th 
October)  by  the  free  burgesses.  Those  who  have  borne 
the  ofiice  of  mayor  are  styled  aldermen,  and  the  tlu*ee 
junior  aldermen  are  coroners.  The  income  of  the  cor- 
poration is  not  less  than  £60,000  a-year.  A  separate 
establishment  has  lately  been  appointed  by  act  of  Par- 
liament, for  maintaining  the  police  of  the  docks,  and 
one  of  its  magistrates  attends  daily  at  the  dock  police- 
ofiice. 

Liverpool  sends  two  members  to  Parliament,  who  are 
chosen,  like  the  magistrates,  by  the  votes  of  all  the  free 
burgesses  not  receiving  alms.  The  number  of  men 
polled,  in  1818,  at  the  general  election,  was  2905, 
beinff  more,  by  200,  than  on  any  former  occasion*  The 
freedom  of  the  town  is  acquired  by  birth,  by  serving 
an  apprenticeship  to  a  freeman,  by  purchase,  or  by  ob- 
taining a  grant  from  the  corporation.  Freemen  of  Li- 
verpool are  also  free  of  Bristol,  of  Waterford,  and  of 
Wexford. 

Dr.  Dobson  thinks  the  situation  of  Liverpool  renders 
it,  in  proportion  to  the  number  of  its  inhabitants,  one 
of  the  healthiest  places  in  the  kingdom.  '  Dr.  Currie, 
however,  ccHnplains  much  of  the  multitude  of  low  cel- 
lars and  ill-ventilated  back  houses,  which  are  continual- 
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ly  generating'  typhus.    The  same  |4lilosophic  physi-  livcrpool 

cian  states  the  succession  of  months  in  respect  to  theif  —  i  "-"" 
unhealthiness  in  that  town,  where  he  gained  so  much 
deserved  fame  as  a  practitioner,  in  the  K)llowing order: 
March,  April,  January,  October,  May,  December,  No- 
vember, February,  June,  September,  July,  August; 
March  beinc  the  most  sickly,  and  August  the  least  so. 

The  residence  of  an  enlightened  and  well-educated  inteneetual 
clergy,  and  of  such  characters  as  a  Currie  and  a  Roscoe,  and  moral 
even  in  a  commercial  place  like  Liverpool,  could  not  chsnctar. 
fail  to  refine  the  taste  of  their  fellow-townsmen,  and  to 
inspire  them  with  a  desire  for  intellectual  improvement. 
There  are  several  public  buildings  of  great  elegance 
erected  for  the  express  purpose  of  providing  supplies 
of  nourishment  for  the  mind.    Besides  the  periodical 

Eublications,  these  have  extensive  and  well-selected  11- 
raries.  That  of  the  Athenaeum  contains  upwards  of 
8000  volumes,  and  that  of  the  Lycsum,  10,000.  The 
library  of  the  Union  Rooms  is  not  so  comprehensive. 
There  are  besides  many  private  book-clubs  of  various 
descriptions.  An  establishment  for  the  promotion  of 
literature,  science,  and  the  arts,  under  the  name  of  the 
Liverpool  Royal  Institution,  was  opened  in  November 
1817,  by  Mr.  Roscoe,  who,  on  that  occasion,  pronoun- 
ced an  elegant  introductory  discourse  to  a  numerous 
and  admiring  audience.  The  expence  of  this  literary 
esUblishment  will  not  fall  short  of  £30,000.  It  is  "  iu 
avowed  object,"  says  Mr.  Roscoe,  *'  not  only  to  esta- 
blish a  system  of  academical  education,  but  to  draw 
from  every  part  of  the  united  kingdom  the  best  in* 
.  structors  that  can  be  obtained  on  those  subjects  which 
are  of  the  first  importance  and  the  highest  interest  to. 
mankind.  By  these  means  an  establishment  will  be 
formed,  original  in  its  plan,  and  efficient  in  its  opera-^ 
tion;  affording  to  the  inhabitants  an  opportunity  of 
domestic  instruction  for  their  children,  equal,  it  is 
hoped,  to  any  that  can  elsewhere  be  found."  At  a 
short  distance  from  the  town  is  a  large  and  valu- 
able Botanic  Garden,  like  the  former  institution,  sui>- 
Eorted  by  subscription,  and  containing  a  spacious  and 
eautiful  conservatory.  All  these  institutions  evince 
an  elegant  taste  in  the  recreations  of  the  inhabitants, 
which  raises  them  above  the  rank  of  mere  plodding  vo- 
taries of  Plutus.  '*  They  have  no  longer  left  the  be- 
neficial influence  which  commerce  and  literature  have 
on  each  other,  to  be  inferred  from  historical  deductions 
or  far-sought  arguments,  but  have  actually  brouglft 
them  together,  have  given  them  a  residence  under  the 
same  roof,  and  inseparably  united  the  bold,  vigorous, 
and  active  character  of  the  one,  with  the  elegant  ac- 
complishments and  lighter  graces  of  the  other." 
The  society  of  Liverpool  being,  to  a  remarkable  ex- 
tent, composed  of  individuals  who  are  natives  of 
distant  parts  of  the  kingdom,  or  who  have  spent  much 
of  their  life  abroad,  they  are  peculiarly  free  from  lo- 
cal prejudices,  and  are  distinguished  for  urbanity  and 
for  hospitality  to  strangers.  The  sudden  vicissitudes  to 
which  their  bold  speculations  and  their  mercantile  con* 
nections  expose  the  greater  part  of  them,  tend,  no  doubt, 
to  repress  overweening  arrogance  and  presumption.  The 
public  institutions  evince  &eir  benevolence,  their  in« 
telligenoe,  and  we  hope  we  may  add,  their  zeal  for 
religion ;  but  we  do  fear  that  luxury  and  dissipation, 
the  natural  attendants  of  opulence,  have  made  too  many 
proselytes  among  them. 

See  Aikin's  Description  of  the  'Country  round  Man* 
Chester;  Campbell's  Political  Survey  of  the  British  Emm 
pire;  Corry^u  History  of  Liverpool ;  Enfield's  History 
of  Liverpool;  General  Descriptive  History  of  the  Totwn 
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Vi^^^i^   ofUoerpool;  The  Sirtmger  m  Liverpool;  and  Carrie's 
^^'   /Medical  Report  J.    (e.T.  A.) 

LIVONIA.  '  See  Prussia. 

LI V Yj  (Livius^  Titus,)  the  odebrated  Roman  histo- 
rian, was  a  native  of  Padua.  Of  the  drcomstanoes  of 
his  life  very  few  particulars  haye  been  preserved.  Du- 
ring the  reign  of  Augustus  he  repaired  to  Rome^  where 
he  obtained  the  notice  and  favour  of  the  emperor,  and 
cultivated  the  acquaintance  of  several  persons  of  the 
most  distinguished  rank.  Suetonius  mentions,  that 
Claudius  Caesar,  afterwards  emperor,  when  a  young 
man,  attempted  to  write  history  by  the  exhortation  of 
Livy  ;*  whence  it  has  been  supposed  that  he  had  been 
appointed  by  Augustus  to  supenntend  the  education  of 
that  prince.  He  had  previously  distinguished  himself 
as  an  author,  by  some  j^iilosopnical  diuogues ;  but  his 
reputation  was  principally  founded  on  his  great  histo- 
rical work,  which  he  appears  to  have  commenced  soon 
after  he  was  settied  at  Rome.  After  the  death  of  Au- 
gustus he  returned  to  the  place  of  his  birth,  where  he  was 
received  with  the  honour  and  respect  so  justly  due  to  his 
talents ;  and  there  he  died,  upwards  of  70  years  of  age, 
in  the  fourth  year  of  the  reign  of  the  Emperor  Tiberius, 
A.  D.  17.  A  monument  was  erected  to  his  memory  in 
the  temple  of  Juno,  where  the  monastery  of  St.  Justina 
was  aftmirards  founded.  Of  his  family  little  is  known ; 
but  we  learn  from  Quintilian  that  he  had  a  son,  to 
whom  he  addressed  a  letter,  containing  some  excellent 
precepts  on  the  study  of  rhetoric 

During  his  lifetime  the  character  of  Livy  obtained 
universal  respect  and  admiration.  Notwithstanding  the 
marked  difference  in  their  political  sentiments,  which 
he  took  no  pains  to  conceal,  he  lived  upon  terms  of  un- 
interrupted friendship  with  Augustus  and  his  courtiers. 
His  fame,  indeed,  was  so  widely  extended,  that,  as  we 
are  informed  by  Pliny  the  younger,  an  inhabitant  of 
Cadia  travelled  to  Rome  on  purpose  to  see  him ;  and 
having  gratified  his  curiosity,  he  immediately  returned 
home.  Panormita,  a  native  of  Palermo  in  Sicily,  and 
one  of  the  ablest  men  of  the  fifteenth  century,  is  said  to 
have  sold  an  ^tate,  to  enable  him  to  purchase  the  works 
of  Liv}\ 

The  great  historical  work  of  Livy,  which  was  extol- 
led in  terms  of  the  highest  praise  by  all  the  posterior 
Roman  authors,  has  been  transmitted  to  us  m  a  very 
imperfect  and  mutilated  state.  It  consisted  originally 
of  14-2  books,  and  contained  the  history  of  Rome  from 
the  foundation  of  the  citr  to  the  year  744.  Of  these 
only  thirty-five  now  remain,  viz,  the  ten  first,  and  from 
the  beginning  of  the  twenty-first  to  the  end  of  the 
Ibrty-fifth.  In  the  oldest  editions  there  are  only  twen- 
^-nine  books,  and  these  not  entire.  The  rest  were 
discovered  at  different  times,  after  the  invention  of 
printing;  but  some  of  them  are  still  imperfect.  An 
epitome  of  the  whole,  with  the  exception  of  two,  ^the 
lS6th  and  137th,)  have  been  preserved ;  but  it  gives 
no  more  than  the  heada  of  the  matter.  The  lost  books 
have  been  supplied,  in  modem  times,  by  Freinshemius. 
There  is  no  ancient  author  the  loss  of  whose  works 
has  been  the  subject  of  more  regret  among  the  learned 
than  that  of  the  writings  of  Livy. 

The  merit  of  Livy,  as  a  historian,  haa  been  univer* 
aally  acknowledged.  His  narrative  is  copious,  eloquent, 
and  agreeable,  and  his  descriptions  lively  and  pictu- 
resque; though  he  pusesses  neither  the  sententious  con- 
ciseness of  Sallust,  nor  the  philosophical  spirit  of  Taci- 
tus. His  style  was  censured  by  Asinius  PoUio,  as  not 
entirely  free  from  a  certain  provincial  improprie^, 
wbicb^  fipna  bis  birtlH?laoe,  he  called  paUmmt^    He. 


has  also  been  charged  with  credulity,  in  lecordhig  the    UmuL 
vulgar  prodigies  of  every  year;  and  witii  an  undue        1 
partiality  to  his  oountr3nnen.  Loinp. 

The  most  esteemed  editions  of  Livy's  ren^una  are,  ^*^' 
that  of  Gronovius,  cum  nolie  variorum.  Lug.  Bat  1679, 
S  vols.  8vo.;  of  Le  Clerc,  Amst  I709,  10  vols.  ISmo*; 
of  Crevier,  Paris,  17S5,  6  vols.  4to. ;  and  of  Draken- 
borch,  Amst  1738,  7  vols.  4to.  See  Fomus,  Fabru 
cius,  Ziraboschi,  Harwood,  &c. 

LIZARD.    See  Herpetolooy,  VoL  XL  p.  81. 

LOADSTON£.    See  Maonitism  and  MiirxBLALo. 

OY. 

LO  ANGO,  a  kingdom  on  the  western  coast  of  Africa. 
It  was  formerly  a  part  of  the  great  kingdom  of  Congo, 
but,  like  Angola,  wasdismemberedfifim  it,  and  establish- 
ed into  a  separate  and  independent  state.  It  wasformeriy 
called  the  country  of  the  Oramas,  who  were  the  an- 
cient inhabitants;  but  it  now  has  its  name  from  the 
capiul,  which  was  named  Loango  by  the  French.  It 
extends  along  the  coast  upwards  of  100  leagues,  viz. 
from  2*  to  7^  South  Lat.  and  about  70  leagoea  in« 
land,  to  the  Buchumelian  mountains,  so  called  from 
the  prodigious  numbers  of  elephants  which  inhabit 
them,  and  the  vast  quantity  of  ivory  they  afford.  Its 
capital,  of  the  same  name,  also  called  Banza-Lotngeri, 
and  by  the  natives  Boori,  is  a  considerable  town,  in 
an  extensive  plain,  about  two  leagues  from  the  sea- 
coast  The  houses  are  meanly  constructed,  detached 
from  one  another,  and  shaded  with  palm  trees.  The 
royal  palace  consists  of  many  apartments,  surrounded 
with  a  palisade  of  stately  palms.  The  bay  is  of  diffi. 
cult  entrance,  being  but  few  fathoms  deep.  It  is  easily 
distinguished  by  l^y  reddish  mountains,  which  ap- 
pear on  the  coast  Along  the  shore  there  is  a  rapid 
current,  during  most  part  of  the  year. 

On  the  coast  stands  the  Capo  r^egro,  or  Black  Cape,  Climau  ib4 
so  called  by  the  Portuguese  on  account  of  its  dark  ap-  pn(^uc<^ 
pearance,  being  shaded  with  trees.  Here  the  sea  forma 
a  kind  of  semicircle  or  haven,  called  the  Road  of  Afa« 
jumba,  the  breadth  of  which  to  the  opposite  or  southern 
coast  measures  about  half  a  league.  In  stormy  wea- 
ther the  sea  throws  up  such  vast  quantities  of  sand  mto 
the  haven,  as  to  shut  up  the  mouth  of  the  river  Combi. 

This  country,  having  but  little  southern  latitude,  is 
almost  as  hot  as  any  in  the  torrid  zone ;  nevertheleaa 
it  is  said  to  be  as  healthy  as  the  milder  and  more 
southerly  climates  of  Congo  and  Angola,  and  its  soil 
equally  fertile,  and  capable  of  improvement  The  dry 
season  begins  with  April,  and  ends  with  October;  but 
the  greatest  heat  is  in  the  rainy  season,  or  during  the 
other  six  months.  The  climate  is  very  pernicious  to 
strangers,  and  therefore  the  use  of  flannel  and  bark  ia 
recommended ;  but  the  natives  are  so  healthy,  that  one 
of  their  kings  is  said  to  have  lived  to  the  age  of  128 
years.  Here  may  be  found  that  uncommon  race  called 
Albinos^  of  whom  see  a  description  under  the  article 
Albino. 

The  natives,  like  all  the  other  inhabitants  of  the 
African  coasts,  are  so  naturally  indolent,  and  so  re- 
markably averse  to  agricultural  labour,  that  they  will 
not  cultivate  more  land,  nor  even  sow  or  plant  more 
than  what  is  barely  sufficient  for  their  subsistence. 
Hence  it  unavoidably  happens,  that  a  bad  season  is 
followed  by  a  famine,  which  carries  off  vast  numliers 
of  the  inhabiUnts.  In  general  they  are  satisfied  with 
bread  and  fish,  and  such  fruits  and  vegeUbles  aa  the 
soil  spontaneously  produces.  The  productions  are  si- 
milar to  those  of  Copgo^  and  having  been  particularly 
desGriM-intbatjartifile,  neednotberepeMd.    They 
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coiuisty  in  general^  of  several  kinds  of  gndn ;  of  to*  fleshy  and  his  teeth  form  a  valuable  article  in  ezdumge    hoango. 

bacco^  cotton,  pepper»pinientOy8ugar.4*ane,  some  fruits,  for  European  iron,  which  is  afterwards  formed' into  ^-nr"^ 

abundance  of  roots,  and  luxuriant  pastures.    The  in«  warlike  instruments  and  domestic  tools.    The  zebra  is 

habitants  are  too  indolent  to  cultivate  the  cocoa,  orange,  a  beautiful  animal;  his  flesh  is  accounted  a  delicate 

and  lemon ;  but  the  cotton  and  pimento  trees  grow  food,  and  his  skin  is  imported  into  Europe  as  a  valua« 

without  any  culture.    The  palm,  banana,  and  other  ble  commodity.    The  leopard,  another  beautiful  ani^ 

trees,  afford  them  good  fruits  and  wines.    The  palm  mal,  but  very  destructive,  is  frequently  hunted.     The 

wine,  the  favourite  African  beverage,  is  procured  by  king  assembles  the  chiefs,  and  their  vassals.    When 

piercing  the  tree  when  the  fruit  be^ns  to  swell  from  they  approach  the  den  or  thicket  in  whidi  the  leopard 

the  trunk.    Peas  and  beans,  large  and  small  millet,  is  conceded,  they  surround  it,  armed  with  bows  and 

they  have  in  great  abundance;  for  of  diese  the  ground  lavdins,  while  others  set  traps,  or  spread  nets  to  catdi 

produces  no  less  than  three  crops  in  tl»  year.  him  alive:  then  they  blow  their  trumpets,  beat  their 

From  the  Ensanda,  Aliconoi,  and  Metamba,  they  drums,  and  make  a  hideous  ncnse  till  the  aflrighted 

derive  the  reauiiBite  materials  for  building  their  houses,'  animal  is  dislodged;    and   being   unable  to  escape 

boaU,  and  sailing  vessels.  The  Metamba  may  be  found  through  volleys  of  arrows  and  daitis,  he  is  either  killed 

in  eveij  jpart  of  the  country.    It  yields  a  very  pleasant  or  forced  into  the  trap,  where,  in  Ae  presence  of  the 

wine,  inferior  only  in  strength  to  that  of  the  palm-  prince,  he  is  eafierlv  dispatched.    He  is  then  flayed ; 

tree,  and  also  supplies  the  timber  which  serves  for  the  body  buried;  tne  gall,  which  is  reckoned  a  strong 

building  and  making  the  furniture  of  their  houses ;  poison,  is  thrown  into  a  deep  river,  that  nobody  may 

while  the  leaves  of  the  tree  afford  a  complete  covering  be  injured  by  it ;  and  the  skm  is  carried  in  triumph  to 

from  the  wind  and  rain,  and  are  also  manufactured  the  palace,  where  *the  feat  concludes  with  singing, 

into  a  kind  of  cloth,  which  is  generally  worn  in  the  dancing,  and  various  amusements.    Civet  cats  are  also 

country.     The  Alicondi  is  said  to  grow  to  an  immense  very  numerous,  and  may  be  purchased  on  the  easiest 

aixe;  some  of  them  are  hollow,  and  retain  great  quan*  terms ;  and  the  monkeys  are  said  to  bear  a  greater  re« 

tities  of  water,  which  in  that  parched  climate  often  af-  semblance,  in  features  and  Stature,  to  the  human  spe« 

fords  a  most  seasonable  supply  to  the  inhabitants.  The  cies,  than  those  of  other  countries. 

shell,  which  contains  the   fruit  of  the  tree,  when        The  lakes  and  rivers  abound  with  fish,  which,  in  Fiih. . 

dried  and  cleaned,  serves  for  holding  wine,  oil,  and  those  parts  of  the  country  which  are  sandy  and  unpro* 

other  liquors;  and  the  inner  bark,   after  beins  weU  ductive,  form  the  principal  food  of  the  inhabitants. 

aoaked  m  water,  yields  a   peculiar  kind    of  stuff.  In  the  rivers,  particularly  the  Banna,  the  women  flather 

atronger  and  m9re  durable  tnan  hemp,  which  they  oysters  in  great  quantities,  which  they  cure  ana  pre* 

manufacture  into  cloth.    From  the  branches  of  these  serve  for  several  months.    Oysters  are  also  found  lying 

trees  they  suspend  hollow  pieces  of  wood,  to  which  the  on  the  coasts,  in  heaps  like  small  rocks ;  so  that  the 

bees,  with  which  the  country  abounds,  resort,  and  from  European  sailors  can  quickly  load  their  boats  with 

whidi  they  derive  a  supply  of  honey.  .  The  province  them.    The  natives  fiah  both  in  the  bays  and  rivers 

of  Settee  abounds  with  logwood,  which  forms  an  article  with  drag-nets,  which  have  long  canes  fixed  at  equal 

of  traffic  with  the  Portuguese,  and  other  Europeans.  distances,  instead  of  corks,  which  show  when  any  of 

Aniiudt.         Excepting  goats,  they  have  few  cattle  of  any  kind :  the  fish  are  indosed.    These  nets  are  made  of  the  nark 

those  wnich  luive  been  brought  from  other  countries,  of  the  Alcondi-tree  already  described ;  which,  after 

have  been  so  short-lived,  as  to  discourage  any  attempts  undergoing  a  certain  process,  they  spin  like  hemp.    In 

to  increase  the  stock.   Hogs  they  have  in  great  plenty ;  the  shallow  water  of  bays  and  rivers,  they  have  an  un«- 

and  poultry  are  said  to  be  so  very  cheap,  that  six  pen-  common  mode  of  catching  fish  with  mats  made  of 

ny-worth  of  beads  will  purchase  thirty.  Pheasants,  par-  rushes.    Some  of  these  are  300  yards  long,  which  they 

tridges,  and  other  wild  fowl,  are  in  still  greater  abun-  set  afloat  on  the  surface  of  the  water,  with  pendent 

dance,  and  scarcely  fetch  any  price.     In  hunting  they  rushes  on  the  sides.   These  friffhten  the  fish,  and  make 

use  dogs ;  but  as  they  cannot  bark,  they  hang  wooden  them  leap  upon  the  mat,  whi(£  the  fishers  draw  into  a 
clappers  about  their  necks,  that  they  may  be  able  to    narrow  compass  like  a  net,  and  easily  catch  them. 

trace  them.    This  defect  in  their  dogs  m^es  the  £u-  Large  fish,  o£  the  size  of  a  grampus,  which  they  call 

ropean  dogs  highly  valued,  and  they  give  a  great  price,  emboaks^  or  sea-dogs,  are  found  to  be  very  serviceable 

The  pelican  is  also  to  be  found  here,  a  bird  larger  than  in  catdhing  the  smaller  fi^h.     When  this  amphibioua 

a  swan,  shiqped  like  a  heron,  and  of  a  white  and  black  animal  comes  to  feed  alon^  the  shore,  which  he  fre-  - 

plumage.  quently  does,  he  drives  whole  shoals  of  the  small  fish 

The  wild  animals  are  the  same  as  in  other  countries  before  him,  which  are  then  easily  caught.     If  a  large 

of  Africa,  and  particularly  of  the  adjoining  kingdoms  one  happens  to  run  himself  aground,  four  or  five  men . 

of  Congo  and  Angola.     Indeed  the  wild  animals  mul-  are  employed  to  set  him  at  liberty,  by  driving  him 

tiply  so  fast  in  the  woods,  that  they  prey  upon  and  de-  again  into  the  water ;  and  so  sensible  are  they  said  to  > 

stroy  the  tame  ones.     Among  the  chiei,  we  may  enu-  be  of  the  use  of  this  animal,  that  they  will  not  permit* 

merate  elephants,  and  lions  of  a  monstrous  size,  leo-  any  person  to  frighten  him  firom  the  coast' 
pards,  tigersy  wolves,  zebras,  buffaloes,  &c.  The  coun-        Luce  other  Amcan  states,  the  arts  can  scarcely  be  Artt  and. 
tiy  is  also  infested  with  a  variety  c^  senpents,  some  of    said  to  be  known  among  this  people.    Th^  indeed  tcaffi& 

them  of  a  prodigioiis  length  and  thickness ;  such  as  carry  on  a  variety  of  trades,  and  handicraft  buainesB, 
rattle-snakes,  vipers,  scorpions,  end  venomous  insects    in  their  own  way ;  but  their  knowledge  is  so  limited^ 
of  various  kinds,  bodi  flymg  and  reptile.     The  most    and  dieir  tools  are  so  dumsy  and  imperfect,  that  their 
dangerous  of  these  is  the  ant  or  pismire,  which  not    work  is  performed  in  a  very  rude  manner.     The  com-., 
only  destroys  the  firuits  of  the  earth,  but  in  the  night    merce  of  this  country  formerly  consisted  chiefly  in  the . 
surround  in  prodigious  swarms  men  and  beasts,  and    sale  of  slaves.     This  was  accounted  its  greatest  wealthy 
devour  them  m  a  few  hours,  leaving  only  the  bones,    but  was  certainly  its  greatest  curse.     It  has  been  well : 
Of  these  animals,  the  most  remarkable  and  valuable  is    remarked,  by  a  writer  upon  this  subject,  "  that  whether  ' 
^elephank.  Inaome  provincea  heia  hunted  for  his   you  penetrate  into  those  remote  couatriisi.fropi  thc^: 
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^^g^  western  or  the  southern  coast ;  whe&er  you  tiace  the 
negro  or  the  Hottentot  throu^rh  their  viirious  grada- 
tions^ you  constantly  find  both  in  the  enjoyment  of 
more  felicity^  and  the  practice  o£  more  virtue,  in  pro- 
portion as  you  recede  irom  those  places  where  they  are 
subjected  to  the  horrors  of  the  slave  trade."  Happily 
for  this  and  the  adjoining  kingdoms^-  this  nefarious 
trade  is  almost  terminated.  Their  chief  articles  of 
traffic  now  are  logwood  and  ivory^  both  of  which  they 
have  in  great  perfection ;  and  the  skins  -of  some  wild 
animals.  With  tin^  lead,  and  copper^  they  are  sup- 
plied from  the  mines  of  Sundi.  They  melt  the  ore  on 
the  spot ;  but  as  they  possess  not  the  art  of  purifying 
it  from  base  mixtures,  their  copper  is  neither  i^  pure, 
nor  so  valuable,  as  it  might  be.  The  Europeans  have 
at  different  times  sent  artists  to  teach  them  to  refine  it; 
but  tliey  are  either  so  indocile,  «rso  indolent,  that  they 
have  not  been  benefited  by  their  instructions.  Their 
money  is  nothiiq^  more  than  a  slight  piece  of  cloth,  of 
their  own  weaving,  four  of  whioi^  when  stitched  to- 
gether, are  worth  a  penny. 

Their  dress  is  generally  of  their  own  manufacture, 
consisting  of  cloth  made  from  the  leaves  of  the  palm, 
banana,  or  some  similar  tree.  Persons  of  the  higher 
rank  wear  these  clothes  from  the  middle  to  the  ankles, 
but  those  of  the  lower  only  to  the  knee.  They  also 
adorn  themselves  with  beautiful  feathers,  and  not  un- 
frequently  suspend  a  number  of  little  bells,  which  make 
a  strange  tinkling  at  every  movement  of  the  body. 
Their  garments  are  bound  with  a  rich  girdle  about  their 
middle.  Their  necks,  wrists,  and  legs^  are  ornament- 
ed with  beads  of  coral  and  ivoiy;  with  shells  of  beau- 
tiful colours;  or  with  chains  of  various  metals.  Over 
their  shoulders  they  throw  a  kind  of  sack  knotted,  about 
three-fourths  of  a  yard  long,  which  has  a  small  hole 
just  large  enough  to  admit  uie  hand,  and  this  serves  al- 
•eo  to  hold  their  calabash,  pipes,  tobacco,  and  other  pro- 
visions. Their  heads  are  covered  with  a  knotted  cap, 
which  sits  dose  upon  it ;  and  as  they  never  eo  witn- 
out  arms,  they  commonly  hold  a  bow,  sword,  or  cut- 
lass in  their  hand.  The  dress  of  the  women  is  similar 
to  that  of  the  men,  except  that  they  wear  no  girdle, 
And  that  their  petticoats  hang  no  lower  than  the  knee. 
Both  sexes  wear  rings  of  the  richer  or  coarser  metals 
according  to  their  rank,  which  they  regard  as  amulets 
or  preservatives  from  injury ;  and  both  paint  their  bo- 
dies with  a  red  wood  called  Takeel,  which  gives  them 
M  frightful  appearance. 

The  government  is  strictly  despotical.  The  king  is 
master  of  the  lives  of  all  his  subjects.  Such  is  their  ex- 
treme ignorance^  that  though  their  kings  only  style 
themselves  mani,  or  lords  of  Loango,  their  subjects  not 
only  give  them  the  title  of  Mokissos,  but  believe  Uiat 
they  are  endowed  with  a  supernatural  power ;  that  they 
jCaB  raise  storms,  or  withhold  rains ;  render  the  soil 
/ruitful  or  barren ;  enrich  or  impoverish  their  subjects ; 
4>T  by  a  single  word  send  myriads  of  them  to  their 
graves.  Hence,  it  is  a  capital  offence  to  see  them  either 
«at  or  drink ;  and  treason  and  rebellion  are  punished 
with  the  cruellest  deaths.  Their  monarchs  can  bring 
vast  armies  into  the  field.  Their  warlike  weapons  con- 
aist  of  the  short  pike,  bow  and  arrow,  sword,  and  dag- 
Mr  ;  but  the  Europeans,  and  particularly  the  Dutch, 
have  furnished  them  with  fire-arms,  gunpowder,  and 
balls,  besides  a  variety  of  kitchen  utensils,  and  several 
sorts  of  coarse  cloths.  Their  targets  are  formed  of  the 
bard  and  thick  hides  of  the  dante,  and  are  big  enough 
to  cover  almost  the  whole  body,  and  strong  enough  to 
repel  jsa  arrow  or  dart. 


They  entertain  various  extravagant  opinions  respect-  Lmb^ 
ing  the  nature  of  the  soul,  and  believe  in  its  transmigra-  ^T^.^ 
tion  into  the  bodies  of  other  men,  heroes,  demons,  and  ^^^^^ 
guardian  spirits.  All  have  great  faith  in  their  Mokis*  supers;:. 
SOS,  or,  as  tne  Portuguese  call  them,  Fetissos,  that  is,  the  uooc 
spirit  to  whom  they  have  been  dedicated  at  their  birth ; 
and  they  are  convinced  that  these  spirits  have  power  to 
inflict  punishment,  and  even  death,  on  those  who  break 
any  of  their  vows  and  engagements.  To  these  spirits 
they  address  their  worship,  and  all  their  invocations. 
To  them  they  ascribe  the  power  of  presiding  over  the 
elements,  of  directing  the  storms,  of  regulating  the  sea* 
sons,  and  of  rendering  the  soil  fruitful  or  unfruitfuL 
Some  are  accounted  of  a  benevolent,  others  of  a  malevo- 
lent 4i8position :  some  are  regarded  as  friends  and  pro- 
tectors, others  are  dreaded  as  enemies  and  destroyers ; 
some  they  consult  about  future,  and  others  about  past 
events.  They  worship  them  under  a  variety  of  images, 
and  pay  homage  to  the  good  as  well  as  to  the  bad.  If 
a  person  enjoys  health  and  prosperity,  he  flatters  him- 
self that  his  Niokisso  is  satished  with  his  services ;  if  he 
is  in  different  circumstances,  he  believes  that  he  is  the 
object  of  his  displeasure,  and  is  led  to  examine  by  what 
means  he  giay  regain  his  favour.  But  as  the  mind^ 
even  in  the  grossest  superstition,  is  apt  to  run  from  one 
extreme  to  another,  it  is  reported  that,  upon  being 
visited  with  a  dreadful  pestilence,  they  buried  their 
idols,  saying,  ''  If  they  cannot  deliver  us  from  this 
grievous  calamity,  it  is  vain  to  expect  any  more  help 
irom  them." 

The  inhabitants  of  this,  like  those  of  the  other  coun-  Gnenl 
tries  of  the  torrid  zone,  are  extremely  indolent,  being  dumftB. 
almost  incapable  of  any  exertion  beyond  what  is  abso- 
lutely nece:isary  for  the  preservation  of  life.  Their  soil 
is  so  fertile,  that,  with  a  little  industry,  they  might  be 
independent  of  the  seasons,  and  in  no  danger  of  being 
visited  by  those  dreadful  famines  by  which  their  coun- 
try is  often  depopulated.  But  besides  their  aversion  to 
cultivate  more  ground  than  what  ^hey  think  sufficient 
for  their  subsistence,  (a  work  which  is  all  performed 
by  their  wives,)  they  seem  to  be  naturally  formed  for 
abstinence ;  and  a  European  cannot  but  be  astonished 
when  he  sees  them  contented  and  happy,  singing, 
smoking,  and  dancing,  in  the  most  alarming  scarcity. 
Like  other  savages,  they  are  friendly  and  generous  to 
one  another,  but  passionate  and  revengeful ;  very  libi- 
dinous, and  jealous  of  their  wives ;  fond  of  the  palm 
wine,  and  indifferent  to  that  of  the  grape.  Polygamy 
universally  prevails.  But  women  have  little  encou- 
ragement to  enter  into  a  state  in  which  they  roust  sub- 
mit to  the  most  painful  mortifications  from  many  rivals ; 
while  the  violent  jealousy  of  the  husband  reduces  them 
to  the  most  melancholy  servitude.  To  them  is  assign- 
ed the  whole  labour  of  tilling  and  manuring  the  ground ; 
of  reaping  and  gathering  in  the  harvest.  They  are  also 
the  only  persons  employed  in  grinding  the  millet  and 
other  grain ;  in  making  the  wines  and  other  liquors ; 
and  managing  all  the  household  affairs.  They  must 
stand  at  a  due  distance  when  the  husband  eats,  and  be 
satisfied  with  what  he  chooses  to  leave  them.  They 
must  approach  him  when  he  enters  liis  dwelling,  with 
words  and  gestures  expressive  of  joy  and  respect ;  and 
speak  to  liiin,  and  receive  his  commands,  upon  their 
bended  knees.  They  are  liable  to  be  dismissed  upon 
the  least  suspicion  Of  infidelity ;  and  if  proved  guiltv, 
arc  subjected  to  a  severer  punishment,  though  the  gal- 
lant escapes  upon  paying  a  fine.  But  though  this  be 
the  glavish  state  of  the  women,  the  children  are  sub- 
jected by  a  strict  law  to  the  condition  of  the  mother. 
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^jo,   They  continue  »l«veB,  if  the  mother  be  a  slave,  although  which  overhangf  the  valley.    The  town  is  well  ahel-  todi«kw 

^^  the  father  be  free ;  and  they  remain  free,  if  the  mother  tercd  on  the  north,  being  exposed  only  to  the  south.  .  ^J^ 

"V^  be  free-bom,  although  the  father  be  a  slave.     None  of  cast  wind,  in  consequence  of  which  its  climate  is  as 

the  children  arc  allowed  to  inherit  the  father's  sub-  mild  as  that  of  more  southern  latitudes.    Population 

stance ;  the  whole  descends  to  his  elder  brother  or  sis*  1500.     East  Long.  8'  35';  North  Lat.  46*»  6'  17". 

ter,  who  are  obliged  to  Uke  care  of  his  family  till  they  LOCHABER.    See  Invsrnbss-shire. 

be  able  to  provide  for  themselves.  LOCHMABEN  is  a  royal  burgh  of  Scotland,  in  the 

Their  laws,  though  depending  chieflv  on  the  will  of  county  of  Dumfries,  and  district  of  Annandale.     It  ia 

the  sovereign,  are  milder  than  those  of  the  neighbour-  chieflv  remarkable  for  a  castle  originally  built  by  Ro- 

ing  states,  except  for  the  punishment  of  crimes  com-  bert  cie  Bruce,  and  situated  upon  the  peninsula  which 

mittcd  against  the  king's  safety  or  dignity.     Marder  is  stretches  into  a  loch  near  the  sea.     The  original  build* 

punished  with  death,  adultery  with  a  fine,  and  theft  by  mgs  appear  to  have  covered  about  an  acre.     The  walla 

obliging  the  oflTender  to  restore  what  he  had  stolen,  or  were  12  feet  thick,  the  outermost  enclosing  an  area  of 

an  equivalent  for  it,  otherwise  his  hands  are  tied  be-  about  13  acres:    the  whole  is  surrounded  by  three 

hind  him  to  a  post,  and  he  is  exposed  to  the  insults  ditches  at  different  distences.     Between  the  castle,  lit- 

of  the  specUtors.     If  a  bankrupt  absconds,  his  credi-  tie  of  which  now  remains,  and  the  Kirk-loch,  are  the 

tors  have  a  right  to  seize  upon  one  or  more  of  his  near-  vestiges  of  a  more  ancient  fort, 

est  relations,  and  to  confine  him  till  the  debt  be  paid.  There  are  a  number  of  small  lochs  in  the  neighbour- 

One  remarkable  resolution  has  been  adopted  by  them,  hood  of  the  town,  the  largest  of  which  is  a  fine  sheet 

They  deny  the  rite.of  sepulture  to  all  strangers,  and  of  water,  containing  about  15  or  l6  different  kinds  of 

cause  their  bodies  to  be  carried  in  a  boat  at  least  two  fish  fit  for  the  table.    The  town  is  ffovemed  by  a  pro« 

miles  from  the  shore,  and  thrown  into  the  sea.     The  vest,  three  bailies,  a  dean  of  guild,  a  treasurer,  and 

reason  of  this  inhospitable  custom  is  said  to  be  this :  nine  councillors.    It  joins  with  Dumfries,  Annan,  Kirk* 

A  Portuguese  gentleman  happened  to  die  and  be  buri-  cudbright,  and  Sanquhar,  in  sending  a  member  to  par« 

ed.    When  his  remains  had  been  a  few  months  in  the  liament.  Coarse  linen  was  formerly  manufactured  here, 

ground,  a  dreadful  famine,  occasioned  by  want  of  rain,  to  the  extent  of  60,000  yards  annually,  for  the  English 

obliged  them  to  consult  their  Mokissos  as  to  the  cause  market;  but  it  has  now  greatly  declined.    In  1808) 

of  it.     They  were  answered,  that  a  Christian  had  been  the  return  of  profits  and  professions  liable  to  be  taxed  in 

interred  among  them,  and  that  his  body  must  be  taken  the  burjgh  was  only  £5o ;  a  proof  of  the  absence  of  all* 

up  and  thrown  into  the  sea,  before  they  could  obtain  enterprise ;  and  in  the  same  year,  the  rent  of  houses 

rain.    The  people  obeyed,  and  within  three  days  were  liable  to  taxation  was  £1398.   There  ia  here  a  valuable 

blessed  with  what  they  desired  ;  and  ever  since,  they  salmon  fishing  in  the  river  Aiman.     The  population  of 

have  not  permitted  any  stranger  ta  be  interred  among  the  burgh  and  parish,  in  1811,  was  532  houses,  553  fa* 

them.  milies,  and  239S  inhabitants.    The  burgh  contains  on« 

Batdrj.      Of  the  history  of  this  country  little  is  known,  except  ly  about  700  inhabitants.    See  DuMVRies-SHXRE,  VoL 

that  after  having  shaken  off*  the  yoke  of  the  Congoese,  VIII.  p.  197,  col.  1. 

they  continued  the  war  for  a  long  time,  till  Aey  com*  LOCK  is  a  well-known  instrument  used  for  securing 

pletely  established  their  independence.    Afterwards  doors,  chests,  &c.  and  preventing  them  from  being  opened 

they  Hved  in  peace  with  that  nation,  and  were  found  without  a  proper  key.     The  simple  and  common  lock» 

in  that  state  when  first  visited  by  the  Portuguese.  They  consists  of  a  strong  bolt,  which  is  generally  fitted  into  a 

became  indeed  so  closely  united  with  the  neighbouring  case  of  metal,  so  as  to  admit  of  a  motion  backwards  and 

states  for  the  purpose  of  repressing  the  incursions  of  the  forwards.    The  bolt  should  be  inclosed  on  all  sides,  in 

common  enemy,  the  sanguinary  Giagas,  that  the  Por-  such  a  manner  as  to  prevent  any  access  to  it,  except  by 

tuguese  hoped  that  a  converrion  of  any  one  kingdom  to  a  small  opening,  through  which  the  key  is  to  be  intro- 

Christianity  would  speedily  have  led  to  the  conversion  duced  to  withdraw  it ;  which  opening  should  be  sur« 

of  all.    But  the  small  number  of  Christian  missionaries  rounded  inside  the  lock,  by  numerous  wards  or  pieces 

sent  from  Portugal,  and  the  hardships  they  experienced  of  metal,   forming  a  crooked  and  interrupted   pas- 

from  change  of  diet  and  dinute,  added  to  their  con-  sage,  to  prevent  the  introduction  of  any  improper  in« 

stant  fatigue  in  the  duties  of  their  office,  rendered  them  strument  or  false  key,  to  pick  the  lock  and  withdraw  the* 

totally  inadequate  to  the  great  work  they  had  under-  bolt    The  proper  key  has  an  opening  in  its  bit,  which 

taken.    Of  later  years,  similar  attempts  have  been  made  permits  it  to  pass  through  and  turn  round  among  the 

by  the  French  with  some  better  hopes  of  success.  wards,  without  meeting  with  any  obstruction  till  it 

Sec  Dapper's  and  Ogilvy's  Africa,  Mod.  Univ.  Hist,  comes  in  contact  with  the  bolt,  which  it  moves  suffL- 

voU  xvi.    But  the  Litest  account,  is  by  Proyart,  Paris,  ciently  to  allow  it  to  pass  by  and  be  withdrawn  through 

1776,  drawn  up  from  the  memoirs  of  Belgrade  and  the  key-hole,  after  having  made  a  complete  revolution, 

other  French  missionaries  who  settled  in  the  country  In  this  lock,  there  is  nothing  to  prevent  the  bolt  from 

u)  1766.     (a.  r.)^  being  forced  back,  if  any  access  can  be  bad  to  the  end  of 

LOCARNO,  in  German  Luggana,  is  a  town  of  it,  without  the  necessity  of  introducing  any  instrument 

^^^^landf  in  the  canton  of  Tesino,  agreeably  situ-  bythekey-hole.  To  obviate  this  difficulty,  some  locks  are 

Jted  at  the  distance  of  300  or  400  paces  from  the  Lago  furnished  with  one  or  more  pieces  of  metal  called  tumi- 

Mag^ore,  which  formerly  bathed  iu  walls;  the  river  biers,  (moving  on  a  fixed  centre  pin,}  which  fall  into 

Magu  having  deposited  the  earth  which  is  now  inter-  notches  cut  in  the  back  of  the  bolt,  and  prevent  the 

P08ed  between  the  town  and  the  kke.     The  town  is  72  possibility  of  its  beinff  withdrawn  without  first  raising 


----  w^Bvciiv  wiui  iwu  wuigB,  wiin  uie  puDiic  waiK    must  oe  so  snapea  as  to  De  raised  quite  clear  or  the 

A  *  ^^^.^^  *'**'  ^^  ^'^"*-     ^^  contains  three  convents,    notch  in  the  bolt,  before  the  key  begins  to  act  upon  the- 

«m  a  small  Franciscan  monastery  standing  on  a  rock    bolt  to  move  it  backwards.    The  principal  security  in: 
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these  locks,  depends  uf)on  the  intricacy  of  the  wards 
preventing  any  key  being  introduced  or  turned  round 
m  them  which  has  not  the  requisite  opening  in  it  to  al- 
low it  to  pass  ;  but  this  difficulty  is  very  easily  over- 
come by  milking  a  key  with  a  plain  bit,  and  of  suffi- 
cient dimensions  to  enter  the  opening  of  the  key-hole ; 
then  covering  its  surface  with  aome  soft  and  plastic  sub- 
Stance,  (as  wax,  for  instance,)  which  will  receive  the 
impressions  of  the  wards,  and,  by  that  means,  the  bit 
may  be  cut  out  with  proper  openings,  so  as  to  enable  it 
to  turn  round  and  move  the  bolt.  Another  insecurity 
in  the  common  lock,  arises  from  the  limited  number  of 
variations  that  fixed  wards  will  admit  of,  without  being 
so  much  alike,  that  the  key  of  one  lock  will  pass  through 
the  wards  of  another.  Indeed,  any  ^ll-disposed  person 
might  provide  himself  with  a  bunch  of  keys,  called 
skeleton  keys,  which  would  open  almost  any  lock  con- 
structed upon  the  above  principles.  A  skeleton  key 
means  one  which  is  cut  out,  so  as  to  leave  only  the  ex- 
treme part  of  the  bit  entire  which  moves  the  bolt,  the 
other  part-being  reduced  to  a  thin  piece,  of  just  suffi- 
cient strength  to  move  the  bolt  witnout  breaking.  It 
will  easily  be  seen,  that  such  a  key  would  not  be  likely 
to  meet  with  any  interruption  from  wards,  as  very 
little  sofid  metal  is  left ;  the  direction  of  the  solid  meul 
ahoidd  be  different  in  every  one,  some  inclined,  some 
cut  away,  leaving  only  a  small  bar  of  metal  at  the  bot- 
tom, others  at  top,  &c  so  that  out  of  a  dozen  such 
keys,  a  person  might  find  one  that  would  pass  through 
almost  any  set  of  fixed  wards. 

In  order  to  prrxluoe  a  lock  free  from  these  objec- 
tions, many  ingenious  mechanics  have  turned  their 
attention  to  the  subject  of  lock-making.  In  fact,  the 
object  of  securing  property  from  the  depredations  of 
others  is  so  impoitanty  that  few  instruments  have 
Imd  more  pains  and  ingenuity  bestowed  on  them  than 

Most  of  the  contrivances  for  locks  were  supposed  to 
possess  some  particular  advantage,  such  as  strength  to 
jesist  violence,  or  security  against  being  picked.  Some 
speculators  have  acted  upon  a  different  principle  altoge- 
tner — that  of  attaching  an  alarm,  as  a  large  l)ell,  a  spe- 
cies of  fire-arms,  &c.  to  a  lock  in  such  a  manner,  that 
an  attempt  to  violate  the  lock  would  set  the  bell  a-ring- 
ing,  or  discharge  the  fire-arms ;  thereby  causing  a  great 
Aoise  and  confusion,  that  the  depredator  might  not  es- 
cape. Our  limits  will  not  permit  us  to  enter  into  the 
details  of  all  the  schemes  that  have  been  proposed  to  give 
security  in  locks ;  but  we  shall  notice  principally  such 
as  have  come  into  use  by  their  own  recommendation. 

In  Plate  CCCL.,  we  have  given  drawings  of  those 
locks  which  we  consider  most  worthy  of  notice.  Fig.  1 . 
of  the  Plate  shows  the  outside  of  one  of  Mr.  Bra- 
Fksk^l  2  roah's  locks,  as  adapted  to  a  desk  or  box,  which,  from 
a,  4^  and  k  the  many  advantages  they  possess,  have  become  very 
general.  Mr.  Joseph  Bramah  obtained  his  first  patent 
for  locks  on  this  principle  in  the  year  1784,  but  has 
since  made  many  valuable  improvements,  and  obtain- 
ed subsequent  patents  for  them.  Figs.  1, 2,  3,  4,  and  5. 
of  the  Plate  represent  the  detailed  parts  of  a  lock  ac- 
cording to  the  last  and  most  im  proved  construction.  A  A, 
Fig.  1.  shows  the  bolt.  It  is  formed  like  two  hooks 
rising  out  of  a  bar  of  metal,  which  slides  backwards 
and  forwards  upon  the  surface  of  the  plate  BB,  the 
edge  of  which  is  Humed  up  at  right  angles,  and  has 
openings  through  it  for  the  hooked  parts  of  the  bolt  to 
move  in. '  The  bolt  is  guided  in  its  motion  endways, 
by  sliding  through  square  holes  in  the  edge  pieces  of 
the  lode,  which  arerivetted  to  the  main  plate.    A  plate 


of  metal,  C,  is  secured  to  the  edge  pieces  by  two  screwy      Lei 
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1,1,  and  two  steady  pins.   This  plate  prevents  the  bolt  g^J^TT 
from  rising  up  out  of  its  place,  and  has  a  cylindrical  ^^^'^ 
projection  D,  on  its  surface,  which  contains  all  the  me- 
chanism of  the  lock,  and  protects  it  from  external  inju- 
rv.     The  projection  D  is  neatly  finished ;  and  when 
the  lock  is  put  on  a  desk  or  box,  its  end  projects  through 
the  wood  a  small  distance,  forming  a  very  neat  es- 
cutcheon, having  the  key-hole  in  its  centre.     Fig.  2.  Fig.1 
shows  a  perspective  view  of  the  mechanism  of  the 
lock  withdrawn  from  its  case  D.      It  consists  of  a  bar« 
rel  or  cylinder  £,  pierced  with   a   cylindrical  hole 
through  its  centre.     The  inside  of  the  hole  has  six  nar- 
row grooves  cut  through  its  length,  and  in  the  direction 
of  radii,  from  the  centre  towards  the  outside  of  the  cylin- 
der £ ;  but  leaving  a  sufficient  strength  all  round.  These 
grooves  are  fitted  with  small  sliders,  of  the  form  shown 
at  a  a,  Fig  5,  being  split  in  thickness,  and  forced  into  FSg.& 
the  grooves,  so  as  to  move  up  and  down  therein  with  a 
slight  friction,  that  they  may  not  fall  down  by  their  own 
weight.     They  have  small  notches,  2,  8,  3,  cut  in  the 
back  part,  the  use  of  which  will  be  hereafter  explained. 
The  lower  part  of  the  opening  through  the  cylmder  E 
is  closed  by  a  circular  plate  of  met^  F,  Fig.  5    fixed 
by  two  screws.     It  has  a  pLn,  b,  projecting  up  from  its 
surface,  which  forms  the  centre  for  the  pipe  of  the  key 
to  slide  over.    There  is  also  another  short  circular  stud, 
c,  on  its  under  side,  which  enters  into  the  curved  open- 
ing if  in  a  part  of  the  bolt  at  Fig.  4.     The  stud  c  re-  pig^i, 
vcMves  with  its  plate  F  and  the  cylinder  £ ;  and,  by  the 
form  of  the  opening  d,  moves  the  bolt  backwards  and 
forwards.     It  now  remains  to  shew  how  the  cylinder 
E  is  prevented  from  being  turned  round,  so  as  to  move 
the  bolt  without  the  proper  key  being  introduced.  The 
cylinder  has  a  circular  groove  or  notch  cut  round  its 
circumference  at  e  e,  to  such  a  depth  as  to  intersect  tha 
straight  radii  or  grooves  some  distance,  but  still  leaving 
a  ring  of  metal  round  the  hole  through  £,  or  it  would 
fall  into  a  number  of  pieces.     Into  the  notch  ee  m  thin 
circular  plate  of  metal,  in  the  form  of,^  Fig.  2.  is  in- 
troduced, having  a  hole  through  its  centre  the  same 
size  as  the  bottom  of  the  notch.     It  is  divided  into  two 
halves,  to  enable  it  to  ^o  round  the  cylinder,  as  seen  at 
J'f,  Fig.  3.  and  dotted  m  Fig.  2:  and  when  the  median-  Fif*  Si 
ism  of  the  lock  is  introduced  into  the  case  D,  the  plate 
ffia  held  fast,  and  secured  bv  two  screws  44  TPigs.  1. 
and  3.)  to  the  plate  C,  in  which  situation  the  cylmder  E, 
with  its  appendages,  can  be  turned  round  by  its  k^, 
but  cannot  move  up  or  down,  the  piatejy  preventing  it. 
We  shall  now  explain  how  the  key  operates  to  torn 
the  cylinder  £,  and  move  the  bolt  AA.    The  plateyV! 
Fig.  2.  has  six  notches,  5,  5,  5,  &c.  filed  round  the  Fig.  t 
inside  through  these  notclies.     The  sliders  a  a  can 
move  up  ana  down  when  the  plate  is  in  its  place ;  but 
cannot  move  round  with  the  cylinder  £  in  a  circle  un- 
less the  sliders  are  all  depressed  in  their  grooves^  so 
that  the  deep  notches,  2  Fig.  5.  of  all  the  six  sliders 
come  into  the  plane  of  the  circular  plate  Jf,  as  shown 
by  the  section,  Fig.  S ;  in  which  state  the  cylinder*  Fi^  & 
with  its  sliders,  may  be  turned  round,  in  order  to  shoot 
the  bolt     Now,  if  any  one  or  more  of  the  sliders  are 
pressed  too  low,  or  not  long  enough,  to  come  into  the 
plane  of  f/  the  cylinder  cannot  fc^  moved  round,  be- 
cause they  are  intercepted  by  the  edges  of  the  notches 
5,  5.     In  the  plate  //*,  the  whole  number  of  sliders  are         i 
pressed  up,  or  caused  to  rbe  in  their  grooves,  as  far  as 
the  top  of  the  cylinder  E,  by  a  spiral  spring,  6,  coiled 
loosely  round  the  pin  b.  Fig.  5.     This  torces  up  a  small  Tt^  i* 
ooUet,  7f  on  which  the  steps  8  of  the  sliders  a  a  rest. 
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The  fint  lodu  were  made  with  a  ieparate  and  inde-  B,  which  is  bent  up  at  a  right  angle.    The  bolt  is  filed     Loek*  ^ 

pendent  spring  to  each  slider ;  but  it  is  a  very  great  away  on  the  under  side,  and  only  bears  at  the  ends,  to  _7^t  ^-^ 

improvement  the  introduction  of  one  common  spring  allow  room  for  the  two  tumblers  1>  and  2,  to  lie  be-  qqqi^ 

to  raise  up  the  whole  number ;  because,  if  a  person  at-  neath.     It  has  four  notches  cut  through  it,  whidi  are  pig,  7, 

CempU  to  pick  the  lock  by  depressincr  the  sliders  sepa-  connected  by  a  groove  in  the  direction  of  its  motion, 

ratelv  by  means  of  any  small  pointed  instrument,  and  for  the  studs  1,  and  2,  of  the  tumblers  to  act  in.     The 

by  chance  brings  two  or  more  of  them  to  the  proper  drawing  represents  the  lock  in  its  locked  state,  (or  with 

depth  for  taming  round,  should  he  press  any  one  too  the  bolt  shot,)  in  which  situation  the  studs  1,  and  £,  on 

low,  he  has  no  means  of  raising  it  again  without  re*  the  tumblera,  rest  in  the  notches  ofthe  bolt,  and  prevent 

Iteving  the  spring  6,  whidi  immediately  throws  the  its  being  forced  back,  without  first  raising  the  tumblers 

whole  number  of  sliders  up  to  the  top,  and  destroys  all  upon  their  centre  of  motion  at  a,  so  that  their  studs  come 

that  had  been  done  tow«r<is  picking  the  lock.  out  of  the  notches  into  a  line  with  the  groove  in  the  bolt, 

One  of  the  latest  improvements  Mr.  Bramah  made  in  which  sUte  the  bolt  can  be  withdrawn.     The  turn* 

in  his  lock,  apd  one  which  very  much  increases  the  biers  lie  over  one  another,  and  are  raised  to  the  proper 

difficulty  of  picking,  and  its  consequent  security,  was  height,  for  the  bolt  to  pass  by  different  steps  formed  up« 

the  introduction  of  the  two  false  and  deceptive  notches  on  the  bit  of  the  key,  below  the  part  which  acts  upon 

cut  in  the  sliders,  as  seen  at  3,  S,  Fig.  5.    It  was  found  the  liolt  to  shut  it.    These  stei)s  require  a  very  ^reat 

that,  in  the  attempt  to  pick  this  lock,  an  instrument  nicety  in  their  adjustment;  for  if  any  one  of  them  is  too 

was  introduced  by  the  kc^-hole  to  force  the  cylinder  short,  it  will  not  raise  its  corresponding  tumbler  high 

£  round.    At  the  same  time  that  the  sliders  were  de*  chough  to  pass  in  the  sroove.     On  the  contrary,  if  any 

firessed  by  separate  instruments,  those  sliders  which  one  of  the  steps  is  too  long,  it  will  raise  it  into  the  up- 

were  not  at  the  proper  level  for  moving  round  were  per  notch  above  the  groove  in  the  bolt,  and  prevent  its 

held  fast  by  the  notches  5,  5,  in  the  jalate/f,  bearing  motion  equally  both  ways.     It  is  very  difficult  to  make 

against  their  sides ;  but  when  pressed  oown  to  the  pro-  a  false  key  to  these  lodu.    As  the  tumblers  are  not  sta« 

per  level,  or  till  the  notch  2  came  opposite  the  plate //^  tionary,  no  impression  can  be  taken,  to  apprise  the  perw 

thty  were  not  held  fast,  but  were  relieved.    This  fur*  son  whether  his  key  is  too  long  or  too  snort,  nor  even 

ntshed  the  depredator  with  a  means  of  ascertaining*  how  many  tumblers  there  are  in  the  lock,  which  may 

which  sliders  were  pressed  low  enough,  or  to  the  point  be  varied  from  one  to  four  or  five.     The  greater  the 

ibr  unlodcing.  The  two  notches  S,  3,  in  the  sliders,  are  number  of  tumblers,  the  greater  will  be  the  difficulty  of 

sometimes  cut  above  the  true  notch  2,  sometimes  be*  opening  or  pickmff  the  lock ;  but  when  more  than  two 

low,  and  at  other  times  on  each  side ;  and  are  not  of  tumblers  are  useo,'  the  bolt  should  be  made  longer  in 

anfiicient  depth  to  allow  the  cylinder  E  to  turn  round,  proportion  than  is  shewn  in  the  drawing,  to  give  room 

bat  only  to  mislead  any  one  who  attempts  to  pick,  by  for  the  different  notches,  without  materially  weaken* 

his  not  knowing  whether  it  is  the  true  notch  or  other*  ing  the  bolt.     When  the  lock  is  unlocked,  the  studs  1, 

wise,  or  even  whether  the  slider  be  higher  or  lower  and  2,  of  the  tumblers  rest  in  the  notches  3,  and  4. 

than  the  true  notch.  The  tumblers  are  forced  downwards  by  the  action  of  a 

In  the  present  state  of  Mr.  Bramah's  lock,  as  we  have  spring  applied  separately  to  each,  as  shewn  by  the  dot- 

jost  described  it,  we  consider  it  almost  impossible  to  pick  ted  line  cc.    A  strong  spring  ddis  applied  at  the  back 

it,  or  make  a  fidse  key  from  the  lock  alone.    Another  of  the  bolt,  which  has  a  beak  turning  downwards,  and 

recommendation  to  it  is,  the  smallness  of  the  key ;  for  resting  in  a  rounding  notch  made  in  the  bolt,  in  such  a 

having  so  small  a  bit  projecting  from  it,  it  maybe  carried  manner  as  not  to  prevent  the  motion  of  the  same,  but 

about  the  person  of  the  owner  without  inconvenience,  only  to  cause  a  sufficient  resistance  to  keep  the  bolt  in 

The  form  of  the  key  is  shewn  at  Fig.  6.     It  has  six  ito  required  place;  for,  should  the  lock  be  placed  in  a 

notches  cut  round  its  edge,  of  different  depths,  to  press  situation  where  the  bolt  was  in  a  perpendicular  direc* 

the  slider  down  each  a  proper  quantity.    It  has  also  tion,  and  the  studs  of  the  tumblers  be  raised  out  of  the 

a  small  projection  from  its  side  at  10,  which  enters  the  notdies  in  the  bolt  bjr  any  improper  means,  the  bolt 

notch  11,  (Fig.  2.)  in  the  cylinder  £,  to  turn  it  round  would  fall  down  by  its  own  weight,  and  become  un« 

and  throw  the  bolt  locked,  having  nothing  left  to  support  it    The  spring 

The  bolt  of  this  lock  is  prevented  firom  being  forced  d  d  prevents  this  from  taking  place.    Mr.  Baron  ge* 

back  when  locked  b]^  theistud  c,  on  the  bottom  F  of  the  nerally  furnished  his  locks  with  a  srvstem  of  wards,  to 

cylinder.  Fig.  5.  coming  into  a  direct  line  with  its  centre  prevent  the  introduction  of  picklocks  as  much  as  pos* 

of  moCioD,  as  shewn  at  c.  Fig.  4.  when  no  force,  however  sible ;  and  we  are  of  opinion  that  there  is  no  lock  wmch 

great,  applied  to  drive  the  bolt  back,  would  have  any  surpasses  this  either  m  cheapness  or  durability.   And 

tendency  to  turn  the  cylmder  E  round.    This  prevents  if  the  same  principle  is  carried  sufficiently  far,  by 

the  mechanism  from  being  injured,  although  it  is  very  making  a  number  of  tumblers,  the  difficulty  of  pick- 
delicate.    These  locks  are  sometimes  made  with  eight*-  ing  such  a  lodL  would  be  almost  impossible.     The 

or  more  sliders,  in  which  case  the  combination  becomes  very  general  use  of  this  lode  is  the  best  proof  of  its 

greater  without  much  danger  of  being  deranged  by  die  merit 

ordinary  use  of  the  lock,  being  made  of  durable  mate*        Figs.  8,  and  9,  represent  a  contrivance  called  a  fly  tnm-  BMroa*f  fly 

rials.    We  have  entered  somewhat  minutely  into  the  bier.    It  is  generally  applied  to  locks  such  as  we  have  ^^«* 

description  of  Bramah's  lock ;  but  as  it  is  in  pretty  ge-  just  described ;  and  we  are  informed  it  was  first  intro-  ^^'  ^'  ^ 

neral  use,  and  very  ingenious  in  its  construction,  we  duced  by  Mr.  Baron  as  an  addition  to  his  lock.    The    . 

thought  it  would  not  be  unaccepUble  to  our  readers.  object  of  this  contrivance  is  to  prevent  any  person  from 

'    In  Fig.  7.  of  the  Plate  we  have  represented  a  tumbler  opening  the  lock,  even  thousn  the  key  were  left  in 
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l^^      lodi  in  a  very  complete  sUte,  as  invented  by  Mr.  Robert  it,  as  it  requires  a  particukr  movement  of  the  Jsey 

Pt^Tx       Baron,  and  for  which  he  obtained  a  patent  about  the  to  unlock  or  wiUidraw  the  bolt    AA  represents  part 

year  1778.  A  A  is  the  bolt,  which  is  ^ided  in  its  motion  of  the  bolt  of  the  lock.   D,  the  edge  of  a  piece  of  metd, 

endways,  by  passing  through  a  mortice  in  the  piece  D  at  which  guides  its  motion.    B,  the  key,  turning  round 

one  end ;  and  also  through  the  edge  of  the  main  plate  upon  a  fixed  pin  prmecting  up  firom  ^  main  plate  of 
vol..  xtn.  FMT  I.  ^       H 


58 


LOCK. 


Bwit«ii*f 
lock. 
Fig.~ia,  11. 


the  lodE*  C  is  a  piece  of  metal,  called  a  fly  tumblert 
which  moves  upon  the  screw  a,  as  a  centre  of  motion, 
upcm  the  bolt ;  it  is  formed  to  a  curve  at  the  back  part, 
against  which  the  spring  b  b  bears,  and  tends  always  to 
bring  the  piece  C  into  the  position  shewn  in  Fig.  9,  in 
whioi  state  the  bolt  is  represented  in  an  unlocked  posi- 
tion. If  the  key  B  is  introduced  into  the  lock,  and 
tamed  round  in  the  direction  of  the  arrow,  it  passes  by 
the  end  of  C  without  producing  any  effect  on  the  bolt ; 
but  when  it  meets  with  the  step  4  m  the  bolt,  it  shoots 
or  throws  it  forwards  into  the  position  seen  at  Fig.  8, 
which  also  shews  the  key  B,  in  the  act  of  withdrawing 
or  unlocking  the  bolt,  by  the  intervention  of  the  piece 
G ;  the  boh  itself  being  cut  away,  so  that  the  bit  of  the 
key  will  not  touch  it  in  any  part.  The  secret  of  open- 
ing  this  lock  consists  in  the  manner  of  bringing  the  key 
into  the  position  shewn  in  Fig.  8 ;  for  if  it  is  left  in  the 
key-hole,  a  person  unacquainted  with  it  may  turn  it 
round  in  either  direction,  without  affecting  ^e  bolt,  for 
the  piece  C  will  be  moved  out  of  the  way  by  the  bit  of 
the  Key  in  passing,  and  will  return  always  to  the  posi- 
sition  C,  Fig.  9,  by  the  action  of  its  spring  b  6.  To  ef- 
fect the  unlocking,  the  k^  must  be  turned  round  with 
caution  in  the  same  direction  as  for  locking,.  (Uiat  is,  in 
the  direction  of  the  arrow,)  until  the  angle  1  of  the 
piece  C  escapes  over  the  comer  of  the  bit  of  the  key, 
and  the  beak  sfr  rests  upon  it,  as  in  Fig.  8,  in  which  si* 
tuation,  if  the  key  is  turned  in  an  opposite  direction,  the 
piece  C  will  he  moved  backwards,  carrying  the  bolt  A, 
to  which  it  is  fixed,  along  with  it,  so  as  to  be  unlocked. 
But  if  the  key  were  moved  a  verv  little  farther  in  the 
direction  of  the  arrow  than  to  allow  the  angle  1  to 
escape,  the  beak  2  would  escape  also ;  in  which  case  the 
key  will  tum  round,  but  not  act  upon  the  bolt 

Figs.  10.  and  11.  represent  a  lock  invented  by  Tho* 
mas  Ruxton  (^  Dublin,  and  for  which  he  procured  a 
patent  in  1816.  The  object  he  had  in  view  was  of  con- 
siderable importance— that  of  giving  information  to  the 
owner  of  a  lock  it  any  attempt  had  been  made  to  violate 
is,  either  by  introducing  a  false  key  or  a  picklock.  A  A 
shews  the  bolt  of  the  lock,  lying  upon  the  main  plate 
B,  and  passing  through  the  turaed-op  edge  n  n,  to  guide 
it  in  its  motion;  the  other  end  movmg  in  the  piece  D. 
Only  one- of  the  tumblers  is  seen  in  the  drawing  at  1, 
the  other  being  concealed  from  view.  They  tum  on 
a  centre  pin  at  a,  rising  firom  the  main  plate,  and  are 
acted  upon  by  separate  springs,  one  of  wnich  is  seen  at 
e  c.  In  this  lock,  the  tumblers,  instead  of  having  a  stud 
to  enter  a  groove  in  the  bolt,  like  Baron's,  have  an  open- 
ing, 6,  into  which  the  projecting  leaf  i/,  on  the  bait,  must 
pass  before  it  can  be  withdrawn.  The  lock  is  represent- 
ed in  the  figure  as  in  a  lodcedposition,  in  which  situation 
the  leaf  il  rests  upon  a  solid  part  of  the  tumblers,  and 
prevents  the  descent  of  the  bolt,  unless  all  the  tumblers 
are  raised  by  the  different  steps  on  the  key,  or  other- 
wise, till  theur  openings  b  correspond,  and  form  a  dear 
opening  into  which  the  leaf  d  can  enter.  To  allow  of 
the  bolt's  modon  when  acted  upon  by  the  key,  a  notch 
is  cut  in  the  edge  of  the  bolt,  so  as  not  to  interfere  with 
the  centre  pin  a  o£ibe  tumblers.  The  mechanism  in  this 
kick  for  detecting  aify  attempt  at  violation,  is  as  fol- 
lows: A  notch  or  opening  is  made  throu|^  the  turned 
edge  fin  of  the  main  plate.  This  opening  is  exactly  filled 
up  to  the  sur&oe  by  the  upper  end  of  a  small  bolt  E, 
(which  the  patentee  temis  a  detecting  bar.)  It  is  guid- 
ed at  the  lower  end  by  passing  under  a  square  staple  e; 
and  its  weight  is  supported  by  bearing  against  the  end 
of  a  spring  F.  This  spring  is  screwed  fast  at  the  end 
G  against  the  surface  of  the  main  plate;  but  it  is  raised 
up  to  tfie  other,  and  supported  by  bearmg  on  the  e^ 


of  a  small  plate  t ,  turning  upon  pivots  formed  at  its  un** 
der  edge,  which  enter  sraarf  holes  in  the  plates  D  and 
m.  ^  When  the  plate  t  is  turned  up  perpenaicular  to  the 
niain  plate,  the  end  F  of  the  spring  rests  upon  it;  and 
the  detecting  bar  £  is  supported  or  borne  up  by  the 
end  of  the  same  spring.  In  this  situation  the  lock  is 
in  an  undetected  or  ordinary  sUte,  as  shewn  at  Fig.  10. 
BiH  if  any  improper  instrument  or  false  key  shouM  be 
introduced  through  the  key-hole,  for  the  purpose  of 
raising  tlie  tumblers  to  open  the  lock,  and  should  raise 
any  one  of  the  tumblers  a  smsll  distance  beyond  ita 
proper  position  for  the  leaf  cf  on  the  bolt  to  enter,  the 
curvbd  tail,  or  projecting  piece  g  A,  on  the  tumbler, 
would  come  into  dontact  with  the  plate  t,  and  move  it 
upon  its  pivots  out  of  the  perpendicular  position,  when 
the  spring  F  would  turn  it  down  flat  against  the  maixr 
plate  of  the  lock,  as  shewn  by  the  edge  view  Fig.  1 1 ; 
(which  explains  the  situation  of  the  parts  after  an  at. 
tempt  has  been  made  ;\  and  the  detecting  bar  £,  losing 
its  support,  would  fall  by  iU  own  weight,  leaving  a 
square  opening  in  the  face  of  the  plate  iifi,  which  could 
not  escape  the  observation  of  the  owner,  Uie  first  time 
of  opening  the  drawer,  and  therebv  inform  him  that  an 
improper  attempt  had  been  made  to  open  the  lock* 
The  lock  represented  in  the  drawing  is  adapted  ^r  a 
drawer,  as  it  is  necessary  thedetecting  bar  shoukl  stand 
peipendicular>  in  order  that  it  may  fall  by  its  own 
weight  when  the  support  ia  removed.  But  if  the  lock 
is  required  for  a  door,  a  spring  must  be  applied  to  draw 
back  the  detecting  bar,  as^  it  would  then  be  in  a  hori* 
zontal  direction,  and  would  not  faU  by  its  own  weight. 
This  lock  is  defended  by  a  system  of  wards  and  plates, 
fixed  so  as  to  prevent  any  access  to  the  mechanism^  es» 
cept  through  the  channel  in  whidi  the  key  moves. 

A  patent  has  lately  been  granted  to  Mr.  Jeremiah 
Chubb,  of  Portsea,  for  a  lock  which  he  calls  a  detector 
lock,  having  had  the  same  object  in  view  as  Mr.  Rux- 
ton ;  but  we  consider  Mr.  Chubb's  at  much  more  per- 
fect and  certain  in  its  action,  being  well  contrived  both 
in  the  locking  and  detecting  mechanism.  If  a  false  key 
or  picklock  be  introduced  into  Chubb's  lock,  it  not  on- 
ly apprizes  the  owner  that  it  has  been  attempted,  but 
at  the  same  time  throws  a  catch  into  the  bolt,  which 
detains  it  in  such  a  manner  as  not  to  allow  it  to  be 
moved,  even  by  its  proper  key ;  so  that  the  owner  fin«ia 
out,  on  introducing  the  key,  that  an  attempt  has  been 
made  to  pick  the  lock;  In  such  case,  he  introduces  «n 
instrument,  or  key,  called  a  regulator,  whidi  places  the 
parts  of  the  lock  in  a  situation  to  be  operated  upon  by 
Its  proper  key,  at  the  same  time  it  returns  the  catdi, 
and  liberates  the  bolt.  This  regulation  would  be  aa 
difficult  to  effect  without  the  aid  of  the  regulator  key, 
as  it  would  be- to  open  the  lock  without  ita  proper  key, 
as  the  regulator  must  act  upon  and  raise  all  tne  tum« 
biers  to  one  certain  point,  before  the  catdi  which  de« 
tains  the  bolt  cm  possibly  be  withdrawn. 

Figs.  12,  IS,  14,  and  15,  wiU  serve  to  explain 
the  constructiim  of  Chubb's  patent  detector  lock. 
A,  Fig.  12,  is  the  bolt;  BB,  the  main  pkto,  which 
is  turned  up  at  one  edge,  na,  and  has  a  mortice 
in  it  to  guide  one  end  of  the  bolt;  the  other  end  ia 
guided  by  sliding  upon  a  square  part  of  the  pin  a, 
which  also  forms  the  centre  for  the  tumbler  C  to  move 
upon.  They  are  situated  one  over  the  other  upon  the 
surfiioe  of  the  bolt,  and  have  opening*  made  m  them 
at  6,  fac  the  stud  d  of  the  bolt  to  enter  when  it  is  with* 
drawn;  the  openings  b  are  only  just  wide  enougk 
to  allow  the  stud  to  move  through ;  so  that  if  any  one 
or  more  of  the  tumblers  is  raised  too  high,  or  not  h^ 
enough,  the  stud  cannot  enter  the  opening  to  withdraw 


LMi 


Chubb'iclM 
tectorial* 


Platv 

cccu 
rig.  \t,  IS 

14,15* 


1 


L  O  C 

ihebolt,  ekch  tand>ler  is  pressed  towards  the  pin  14  of 
tlie  key,  by  separate  springs,  *cc.  The  lock,  thus  far^ 
dbes  not  dmer  material^  from  Mr.  Ruxton's  in  its  prin- 
ciple of  action ;  but  it  now  remains  to  explain  the  de- 
tecting mechanism,  which  consists  in  the  introduction  of 
a  lever  or  detent  q  e,  moving  on  a  fixed  centve  pin  in  the 
9.  Iff,  IS,  main  Plate  at  1,  the  end  9  prcyecting  downwards,  so  as 
^  ^^  to  come  very  near  the  upper  side  of  the  tumblers,  when 
they  aw  raised  up  in  oiikr  to  shoot  ^e  bolt,  while  the 
cmr  end  e  of  the  lever  has  a  hook  which  comes  down 
yery  near  the  bolt.  The  lock  is  repres^ted  in  Uie  draw- 
ing as  in  a  locked  position,  the  detecting  mechanism 
bemg  out  of  action ;  but  if  anv  improper  instrument  b 
introduced  into  the  lock  for  the  purpose  of  raising  the 
Inmbters  to  gpet  back  the  lock,  and  any  one  or  more  of 
the  tuxabkn  should  be  raised  tiie  smallest  quantity  too 
high,  suich  tumbler  would  come  into  contact  witn  the 
b^lkq,  of  the  detecting  lever,  and  move  it  upwards  a 
short  distance,  till  the  point  of  the  triangle  2  at  the 
end  e,  pastes  by  th6  angle  of  the  ^ing  S,  in  which 
state^  its  hook  e  would  be  instantly  thrown  into  a  notch 
4,  in  the  bolt,  and  detain  it  as  wewn  by  Fig.  IS.  in 
whidi  position,  the  proper  key  of  Ae  lock  A,  Fig.  IS. 
will  not  be  able  to  extricate  it,  but  it  will  reauire  the 
aid  of  -the  regulator  key  B,  to  be  introduces  by  the 
key-hole  nid  turned  partly  round,  so  that  the  diflierent 
aleps  upon  its  bit  may  raise  up  the  tumblers  till  their 
notches  5,  correspond  and  come  opposite  the  small  stud 
8,  '^p>B  ihe  regulator  bolt,  ^which  is  seen  separately  at 
B,  Fig.  14.)  in  whidi  situation,  the  regulator  key  wiU 
alide  we  bolt  endways,  and  by  its  inclined  phme,  7# 
acting  under  the  end  of  the  book  e  of  the  detecting  le- 
Tor,  will  return  it  to  the  position  seen  in  Fig.  12.  when 
the  proper  key  will  raise  the  tumblers  ana  shoot  the 
bolt  without  interruption.  The  regulator  bolt,  E,  lies 
directly  beneath  the  main  bolt,  and  is  guided  by  slid* 
ing  upon  the  pin  a  in  the  same  manner  as  the  bolt  A,  it 
la  not  acted  upon  by  the  proper  key,  because  the  pipe  of 
the  key  pri^ects  lower  than  its  bit,  as  seen  in  the  Key  A, 
Fig.  15.  but  in  the  r^ulator  key,  the  bit  projects  lower 
than  the  end  of  the  pipe,  whida  makes  k  take  hold  of 
die  rmilator  bolt,  and  move  it  «e  as  to  return  the  de- 
tector  lever  beyond  the  angle  «f  the  spring  3,  and  out 
of  the  notch  4  in  the  bok. 

Figs.  16  and  17  of  the  Plate,  represent  a  lock,  called 
a  combination  padlock,  since  it  does  not  require  a  key 

F^i^  iT  ^  ^"^^  ^^  ^^^  ^^  '^  particular  combination  of  letters, 
*  ^  *  fiHrming  a  word  or  otherwise,  which  word  ought  to  re- 
main a  secret  with  the  owner ;  but  if  it  should  by  any 
chance  be  discovered,  he  has  a  very  ready  means  of 
changing  it  even  to  many  thousand  different  oMnbina- 
tions,  which  makes  it  almost  impossible  to  be  opened 
without  a  knowledge  of  the  word  for  which  it  happens 
to  be  adjusted.  Fig.  I6.  shews  the  lock  in  an  unlocked 
pontion,  the  staple  A,  being  turned  up  on  its  centre  of 
motion.  It  consists  of  a  number  of  circular  rings  of 
metal  placed  side  by  side  upon  a  tube  of  the  same  dia- 
meter, at  the  inside  of  the  rings,  so  that  all  the  rings 
can  turn  round  quite  freely,  and  indq>endent  of  each 
other.  Fig.  17-  shews  the  details  of  the  lock  on  a  lar- 
ger scale,  only  ope  of  the  rings  being  drawn  to  make  it 
more  clearly  understood.  BB  is  the  tube  on  which  the 
lin^  turn,  soldered  or  otherways  firmly  fixed  by  one 
of  Its  ends,  to  the  end  plate  C  of  the  lock,  which  also 
carries  the  centre  pin  a  of  the  staple  A.  The  tube  B 
has  a  groove,  1,  1,  made  in  its  side  for  the  studs  2,  2, 
to  move  in^  which  studs  project  from  a  round  bolt 
E,  sliding  endways  within  the  tube  B ;  the  end  e  of 
the  bolt  is  formed  istoa  screw,  which  enters  ahole  in 
$ 
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the  end  plate  D,  Fig.  16.  and  unites  thefki  firmly  toge» 
ther.  Tne  rings  have  eadi  a  notch  in  them,  as  at  3,  of 
sufficient  sise  for  the  studs  S,  to  move  in  when  placed 
in  a  determined  position,  the  Staple,  A,  is  prevented 
from  being  lifted  up  when  the  lock  is  fast  by  the  cir- 
cular pin,  6,  entering  a  hole  in  the  end  plate  D ;  but 
if  all  the  rings  are  turned  round  to  one  determined  si- 
tuation, their  notches  3  all  coincide,  so  as  to  allow  the 
studs  2,  2,  to  enter  them,  which  is  done  by  pulling  the 
end  plate  D  out,  its  boftt  E,  with  its  studs,  will  move 
endways  dear  of  the  pin  b,  and  permit  the  staple  A  to 
be  raised  up,  as  in  Fig.  I6 ;  two  marks,  m,  trr,  are  made 
on  the  ed^  of  the  end  plates  CD,  and  the  letters  on 
the  circunS^nces  of  the  rings  are  brought  for  a  par- 
ticuhur  word  in  a  line  between  the  said  marks,  as  shewn 
in  Fig.  16.  where  the  letters  form  the  word  lock,  when 
the  notohesy  3,  are  in  a  luie,  and  the  end  plate  D,  can 
be  withdrawn  sulBciaitly  to  relieve  the  staple.  We 
will  now  explain  how  the  word  can  be  altered  at  the 
pleasure  of  the  owner :  When  the  lock  is  in  tiie  position. 
Fig.  16.  turn  the  plate  O  round,  and  it  will  unscrew  , 
frmn  the  bol^  £,  and  the  rin^  may  be  slipped  off  end- 
ways, one  by  one,  by  bringing  their  notclies,  3,  over 
the  studs  2 ,-  each  of  me  rings  is  formed  out  of  two  con- 
centric rings,  5  and  6,  Fig.  17.  the  outer  one,  5,  having 
the  letters  of  the  alphabet  imprinted  on  its  circumfer- 
ence, it  has  also  a  number  of  small  notches  cut  in  its 
inner  circle,  corresponding  in  place  with  the  letters  on 
the  outside ;  the  inner  ring,  o,  which  slides  upon  the 
tube  B,  has  a  small  projection  from  its  outside,  which 
enters  any  one  of  the  notches  in  the  outer  ring ;  it  has 
also  a  lai^  notch,  3,  out  from  the  inside,  to  allow  the 
studs  2  to  pass,  and  is  turned  out  larger  at  the  back« 
side  round  the  centre,  for  the  studs  to  turn  round  in 
when  the  lock  is  fastened. 

By  this  arrangement,  whatever  letter  on  the  outside 
of  the  ring  5  is  placed  to  correspond  with  tiie  notch  $ 
in  the  inner  ring,  6,  must  also  be  placed  in  a  Hne  with 
the  marks  m  ei.  Fig.  16.  to  enable  the  lock  to  be  open- 
ed ;  for,  if  any  one  of  the  rings  is  not  placed  with  the 
proper  letter  opposite  the  marks,  the  corresponding  stud 
2  will  not  enter  its  notch  3,  and  consequently,  the  bolt 
£  cannot  be  withdrawn  so  as  to  relieve  the  staple  A. 

The  different  combinations  that  a  lock  of  the  above 
description  will  admit  of  are  immense.  Since  each  of  the 
rings  admit  of  24  positions,  with  respect  to  the  notch 
3,  only,  the  owner  of  such  a  lock  must  be  care^  not  to 
forget  the  opening  word  he  last  placed  it  at,  as  in  such 
case  it  would  require  to  be  broken  open  by  force,  since 
there  is  no  means  of  discovering  the  word  except  when 
the  lock  is  open.  ' 

The  subject  of  locks  is  so  very  extensive,  that  it 
would  far  exceed  our  limits  to  give  a  description  of  all 
the  different  forms  and  airangements  that  have  been 
proposed  by  various  persons.     (1.  f.) 

LOCKE,  John,  an  eminent  English  philosopher  and 
valuable  writer,  was  bom  at  Wrinffton«  near  Bristol,  on 
the  29th  of  August,  1632.  His  father  was  a  man  of 
considerable  fortune,  and  bestowed  j^at  pains  on  the 
education  of  his  son.  When  he  had  arrived  at  a  pro- 
per age,  young  Locke  was  sent  to  Westminster  school, 
where  he  continued  until  the  year  1651,  when  he  was 
entered  a  student  of  Christ-Church  Colleg^  Oxford. 
Here  he  distin^piished  himself  by  his  ap]^ication  and 
proficiency  in  his  studies ;  but  frequently  expressed  his 
oissatisfaction  with  the  meUiod  pursued  at  tnis  univer- 
sity, where  the  Aristotelian  phUosophy  was  exclusively 
taught.  The  writings  of  Descartes  first  gave  him  a 
reliah  fyf  the  study  of  philosophy.    In  1655,  he  took 
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his  defptee  of  B.  A.  and  in  1658,  tliat  of  Kf.  A.    Fct  rash  and  unfortunate  enterprise,  the  Ertdish  envoy  at 

some  tune  he  devoted  himself  with  great  zeal  to  the  the  Hague  demanded  that  Mr.  Locke,  and  eishty-three 

study  of  physic ;  but  his  constitution  was  too  delicate  to  other -persons,  should  be  delivered  up  to  him  by  the 

admit  of  a  laborious  application  to  the  medical  art  States- General ;  which  obliged  him  to  lie  ooncealecl 

In  the  year  1664',  he  went  abroad  in  the  capacity  of  se-  nearly  twelve  months,  till  it  was  sufficiently  known 

cretary  to  Sir  William  Swan,  who  was  appointed  en-  that  he  was  innocent  of  any  concern  in  that  business* 

voy  mm  the  English  court  to  the  Elector  of  Branden-  During  his  residence  in  Holland  he  formed  a  litermty 

burg,  and  some  other  German  princes ;    but   within  society  at  Amsterdam,  of  which  Limborch,  Le  Clerc, 

less  than  twelve  months,  he  returned  to  England,  and  and  several  other  learned  men,  were  members.    To* 

resumed  his  studies  at  Oxford.     In  1666,  an  accident  wardd  the  end  of  the  year  1687,  he  finished  the  oom^ 

introduced  him  to  the  acquaintance  of  Lord  Ashley,  position  of  his  great  work,  the  Essay  concerning  Hu^ 

afterwards  Earl  of  Shaftesbury,  who  was  eo  much  plea*  man  Understanding,    Of  this  work  he  also  made  an 


sed  with  him,  that  he  invited  him  to  his  house,  and  abridgment,  which  his  friend  Le  Clerc  translated  into 

ultimately  prevailed  upon  him  to  make  it  his  constant-  French,  and  inserted  in  one  of  his  BibUeiheques.    Da« 

xesidence.    While  in  this  situation,  Mr.  Locke  had  an  ring  the  period  of  his  concealment,  he  wrote  his  first 

opportunity  of  rendering  most  important  medical  ser«*  Letter  concerning  Toleralion,  in  Latin,  which  was  print« 

vice  to  his  lordship ;  who  so  highly  esteemed  his  abili-  ed  at  Gouda,  in  1689,  under  the  title  of  EnisMa  de 

ties  and  worth,  as  to  consult  him  confidentially  in  his  Tolerantia  ;  and  was  soon  afterWards  translated  into 

most  intimate  family  concerns.  Dutch  and  French. 

Through  this  nobleman,  Mr,  Locke  was  introduced  The  Revolution,  in  1688,  opened  the  way  for  Mr. 

to  the  conversation  of  some  of  the  most  eminent  men  Locke's  return  to  his  native  country ;  aiid  he  accord- 

of  that  age,  which  contributed  to  improve  his  know-  ingly  came  over  to  England  in  the  deet  which  convey* 

ledge  of  the  world;    In  the  year  l668,  he  accompanied  ed  the  Princess  of  Orange.    Soon  after  his  return,  he 

the  Earl  and  Countess  of  Northumberland  on  a  tour  to  endeavoured  to  procure  his  restoration  to  the  student^s 

France ;  and  upon  the  death  of  the  earl,  he  returned  to  place  in  Christ«Church ;  but  when  he  found  that  the 

England  with  the  countess,  and  again  took  up  his  re-  society  resisted  his  pretensions,  and  would  admit  him 

sidence  at  Lord  Ashley's,  who  was  at  that  time  Chan*  only  as  .a  supernumerary  student,  he  desisted  from 

oellor  of^  the  Exchequer.    That  nobleman  having,  in  urging  his  claim.    As  a  sufferer  for  revolutionary  prin« 

conjunction  with  other  lords,  obtained  a  grant  of  Caro*  ciples,  he  might  perhaps  have  obtained  some  lucrative 

lina,  Mr.  Locke  was  employed  to  draw  up  the  funda-  post  without  much  difficulty ;  but  he  was  satisfied  with 

mental  constitutions  of  that  province.                           -  that  of  commissioner  of  appeals,  (worth  about  £,  200  a« 

In  l670,  and  the  following  year,  Mr.  Locke  began  year,}  which  was  procured  for  him  through  the  interest 

to  form  the  plan  of  his  Enay  on  Human  Understands  of  Lord  Mordaunt.    About  the  same  time  he  was  oT* 

ing ;  but  his  other  employments  and  avocations  pre*  fered  an  appointment  in  a  diplomatic  character ;  whidi 

vented  him  from  makine  any  great  progress  in  that  he*  was  obliged  to  decline,  on  account  of  Uie  infirm 

work.    About  this  time  ne  became  a  member  of  the  state  of  his  health. 

Royal  Society.     In  167S,  Lord  Ashley  having  been  In  the  year  I69O,  he  published  his  celebrated  Essay 

created  Earl  of  Shaftesbury,  and  raised  to  the  dignity  concerning  the  Human  Understanding,  in  folio ;  a  work 

of  Lord  High  Chancellor  of  England,  Mr.  Locke  was  which  established  the  author's  reputation  as  the  most 

appointed  secretary  of  the  presentations,  which  place  profound  and  ingenious  philosopher  of  the  age.     Not* 

he  held  until  his  lordship  resigned  the  great  seal,  in  withstanding  the  efforts  of  the  University  of  Oxford  to 

the  following  year.    The  earl,  however,  who  was  still  discourage  the  reading  of  it,  this  work  was  eagerly  per* 

president  of  the  Board  of  Trade,  appointed  Mr.  IxKske  used ;   and  having  been  translated  into  Latin  and 

aecretary  to  the  board ;  but  the  commission  was  dis-  French,  the  fame  of  the  author  was  spread  throughout 

solved  in  the  year  1674.    In  the  following  year  he  was  every  part  of  Europe.    The  fourth  edition,  in  English, 

admitted  to  the  degree  of  bachelor  of  nhysic.  with  alterations  and  additions,  was  printed  in  the  year 

In  the  summer  m  1675,  Mr.  Locke,  being  apprehen*  1 700 ;  and  numerous  editions  have  since  passed  through 

rive  of  a  consumption,  made  a  tour  in  France,  and  re-  the  press.    In  1690,  Mr.  Locke  also  published  his  Se* 

rided  for  some  tunc  at  Montpelier.    From  thence  he  cond  Letter  concerning  Toleration,  written  in  answer  to 

tepaired  to  Paris,  where  he  tormed  an  acquaintance  Jonas  Proast,  a  clergyman  of  Queen's  College,  Oxford, 

with  several  eminent  literary  characters.     In  1679,  the  who  had  made  an  attack  upon  his  first  letter.    In  the 

Earl  of  Shaftesbury  having  been  again  restored  to  fa*  same  year  appeared  his  Two  Treatises  on  Gooemment, 

vour  at  court,  and  made  president  of  the  coundl,  he  in  which  he  refutes  the  principles  of  Sir  Robert  Fil* 

sent  to  request  that  Mr.  Locke  would  return  toEng*  mer.     In  I69I  he  printed  an  occasional  treatise,  en* 

land,  whicn  he  accordingly  did ;  but  within  six  months  titled.  Some  Considerations  on  the  Consequences  of  low* 

that  nobleman  was  agam  displaced ;  and  in  1682  he  ering  the  Interest  and  raising  the  Value  of  Money.     In 

was  compelled  to  retire  to  Holtsnd,  to  avoid  a  prosecu*  consequence  of  the  publication  of  this  and  some  other 

tion  for  high  treason.    Mr.  Locke  followed  his  patron ;  pieces  on  the  same  subject,  he  was  frequently  consult* 

and  even  upon  his  lordship's  death,  which  happened  ed  by  the  ministry,  relative  to  the  new  coinage  of  sil« 

soon  after,  he  did  not  think  it  safe  to  return  to  Eng*  ver,  and  other  topics.    Having  found  that  the  air  of 

land.    Indeed,  he  had  not  been  absent  twelve  months,  London  had  a  prejudicial  effect  upon  his  health,  he 

when  he  was  accused  at  the  English  court  of  having  was  obliged  to  quit  it  occasionally,  especially  during 

written  certain  tracts  against  the  government,  which  the  winter  season ;  and  having  received  an  offer  from 

were  soon  afterwards  discovered  to  be  the  productions  Sir  Francis  Masham,   of  apartments  in  his  house  at 

of  anoUier  person.   Throurii  the  influence  of  Uie  courts  Oates,  in  Essex,  he  was  induced  to  reside  there  during 

however,  Mr.  Locke  was  deprived  of  his  place  of  stu*  the  greater  part  of  the  remainder  of  his  life. 

dent  in  Christ-Churdi,  in  November,  1684.  In  1692,  Mr.  Locke  published  A  third  Letter  Jfo^ 

In  the  year  1685*  when  the  Duke  of  Monmouth  and  Toleration,  to  the  Author  of  the  third  Letter  concerning 

his  party  ifftre  making  preparations  m  HoUand  for  his  Tolerations  and  a  reply  having  appeared^  about  twelve 
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€•»  afterwards*  by  his  old  antfgonist  Jonas  Proast, 
e  b^n  A  fourth  Leiier,  which  was  loft  in  an  aniU 
nisbed  state  at  his  deith>  and  pablished  among  his  post- 
humoos  piecesl  In  1693»  he  pablished  iiis  Tkgughis 
amcermng  Edueaiim^  which  he  greaUy  improvea  in 
subsequent  editions.  In  1695»  he  was  appointed  one 
of  the  commissioners  of  trade  and  plantations,  which 
engaged  him  more  in  public  business,  and  obUsed  him 
to  raside  more  in  Lcmdon  than  he  had  done  for  some 
time  past  In  the  same  year  he  published  his  treatise 
on  The  ReasotuAUness  of  ChrManitiff  as  delivered  in 
the  Scriftufts.  Thu  book  having  been  attacked  in  a 
scurrilous  manner,  by  Dr.*  Edwaras,  in  his  Sodniamism 
Mwmaiked,  Mr.  Lodke  was  induced  to  publidi  a  first 
and  a  second  Vindicatianqfthe  Reasonabiaues  of  CkriS' 
Uamhf^  &C.  This  controversy  was  scarcely  ended,  when 
he  was  drawn  into  another,  in  consequence- of  the  use 
which  was  made  of  his  writings  by  Mr.  Toland,«and 
in  several  treatises  published  by  some  Unitarians,  who 
endeavoured  to  support  their  principles  by  the  authori- 
ty of  Mr.  Locke.  His  antagonist,  upon  this  occasion, 
was  Dr.  StiUingfleety  Bishop  of  Worcester,  who,  in  his 
Defence  rf  the  Doctrine  of'  the  Triniiif,  published  in 
1697,  censured  some  passages  in  the  Eisay  concerning 
Hnnum  Undeniandingy  as  tendiiig  to  subvert  the  fun- 
damoital  doctrines  of  Christianity.  Mr.  Locke  imme* 
diately  published  em.  answer  to  this  charge ;  and  the 
controversy,  after  having  been  maintained  for  some 
time,  was  at  length  terminated  by  the  death  of  the  bi- 
shop. 

Mr.  Locke's  constitutional  complaint,  the  asthma, 
had  now  so  ifiuch  impaired  his  health,  that  he  deter- 
mined to  resign  his  post  of  commisnoner  of  trade  and 
plantations,  as  he  round  himself  no  longer  able  to  dis- 
charge the  duties  of  it.  From  this  time  he  continued 
to  reside  altogether  at  Oates,  and  devoted  the  remain- 
ing years  of  his  life  wholly  to  the  study  of  the  sacred 
Smptures.  He  died  on  the  28th  of  October,  1704,  in 
the  seventy-third  year  of  his  age. 

Mr.  Locke  possessed  a  great  knowledge  of  the  world, 
and  was  intimately  conversant  with  public  bunness. 
His  natural  temper  was  rather  irritable ;  but,  in  ge- 
neral, he  was  remarkable  for  the  ease  and  politei^ess 
of  his  bdiaviour.  In  conversation  he  was  affable  and 
good-humoured ;  and  he  had  preserved  many  agreeable 
anecdotes,  which  he  related  in  a  very-natural  and  plea- 
sant manner.  He  was  warm  and  steady  in  his  friend- 
ships, and  charitable  to  the  pocn*.  He  was  naturally 
active,  and  took  as  much  exercise  as  his  health  would 
permit.  Sometimes  he  diverted  himself  by  working  in 
the  garden,  and  was  fond  of  walking ;  but  being  pre- 
vented by  his  asthma  from  taking  much  of  that  exer- 
cise, he  used  to  ride  out  after  dinner,  either  on  horse- 
back, or  in  an  <^pen  chaise.  There  was  nothing  pecu- 
liar in  his  diet ;  but  his  common  drink  was  only  water, 
which  he  thought  was  the  cause  of  his  life  bemg  pro- 
lon^l^  to  such  an  age,  notwidistanding  the  weduiess 
of  his  constitution. 

As  a  philosopher,  Mr:  Locke  has  great  merit  Sen- 
sible oC  the  imperfections  of  the  scholastic  philosophy, 
he  resolved  to  discard  all  previous  theories,  and  to  in- 
stitute a  new  inquiry  into  the  operations  of  the  human 
mind,^  and  the  sources  and  limits  of  our  knowledge. 
He  rqected  the  doctrine  of  innate  notions,  and  ascribed 
all  our  ideas  to  sensation  and  reflection.  Hence  he  was 
led  to  enter  into  a  minute  investigation  c^  the  pheno- 
mena of  mind,  of  the  nature  of  our  ideas,  simple  and 
€onq[>lex,  and  of  the  operations  of  the  understanding  in 
fonningi  distinguishing;,  compounding,  and  associating 


them.  On  the  errors  resulting  from  the  imperfections 
of  language,  he  has  made  some  excellent  remarks ;  and 
also  on  the  necessary  limits,  the  use,  and  abuse  of  hu- 
man knowledge.  As  an  original  inquiry  into  the  ope- 
rations of  the  understanding,  resulting  from  a  long  and 
attentive  observation  of  the  phenomena  of  mind— as  an 
attempt  to  free  the  territory  of  philosophy  from  idle 
controversy  and  vain  subtilty,  and  to  direct  the  atten« 
tion  of  philosophers  to  a  diligent  and  candid  investiga- 
tion of  truth,---his  ^Moy  is  universidly  allowed  to  be  a 
work  of  inestimable  value ;  and  his  doctrines  have  cer* 
tainly  had  a  great  influence  in  giving  a  direction  to  me- 
taphysical speculation,  both  in  this  country  and  in 
France.  On  the  other  hand,  he  has  been  thought  to 
have  attended  too  exclusively  to  the  matter  of  our 
knowledge,  to  the  neglect  of  its  forms;  and  he  has 
been  charged,  moreover,  with  incoitsistency,  in  support- 
ing his  doctrine  of  the  empirical  origin  of  our  ideas  by 
a  multitude  of  unsatisilustory  proofs;  while,  at  die  same 
time,  he  maintained  the  possibili^  of  demonstrating 
propositioiis  which  lie  beyond  the  sphere  of  expe-' 
neuoe. 

The  other  works  of  Mr.  Locke,  especially  his  Trea* 
tises  on  Government  and  Education,  and  his  letters  oil 
toleration,  contain  a  varie^  of  observations  at  once  phi- 
losophical and  just ;  i|nd  they  breathe  a  spirit  of  liberal 
thinicing  which  entitle  them  to  the  approbation  of  eveiy 
enlightened  friend  of  civil  and  religious  freedom. 

His  whole  works  have  been  collected,  and  frequent- 
ly reprinted,  in  three  vols,  folio,  and  four  vols.  4to. 
See  the  Life  prefixed  to  the  4to.  edit  of  Locke's  works ; 
Biog.  Brit*;  Enfield's  Hiit,  of  PhU.;  Aikin's  Gen. 
Biog. :  Le  Clerc's  Bibiioth^gne  Choisie;  Tennemann's 
AbhandL  vher  den  Empiriemus  iti  der  Philos,  in  the 
third  volume  of  his  trjuislation  of  Locke's  works ;  G. 
£.  Schuhse,  Kritik  d.  theoret.  PhUoe.    (s) 

LOCKS.    See  Navigation,  Inland. 

LOCLE  is  a  large  town  of  Switaerland,  situated 
in  a  high  valley^  among  the  mountains  of  NeuchateK 
This  valley,  which  is  about  two  leagues  long,  is  tra- 
versed by  the  little  river  Bied,  whose  waters  have  no 
other  mode  of  escaping  but  through  Uie  rents  of  the 
rocks.  Locle,  as  well  as  the  village  called  Chaux  de 
Fond,  which,  though  two  leagues  distant,  is  connected 
with  it  by  a  range  of  pleasant  cottages,  consisting  of  a 
great  number  of  houses  skirting  both  sides  of  the  road. 

These  two  villages  have  been  long  remarkable  for 
the  mechanical  sld&and  ingenuity  of  their  inhabitants, 
and  contain  each  a  population  of  about  7000,  consisting 
of  French,  Genoese,  German,  and  natives,  who  are 
principally  employed  in  the  manufacture  of  watches ; 
and,  notwithstanding  the  high  price  of  provisions,  the 
movement  of  a  watch  can  be  purchased  at  irom  88.  6d. 
to  10s.,  and  a  silver  watch  for  little  more  than  a  guinea. 
About  40,000  watches  are  said  to  be  made  annually 
in  this  place.    Lace  is  slso  manufactured  at  Locle  and 
in  the  neighbouring  valleys.    There  are  several  thou- 
sands  of  women,  who  gain  from  six  sols  to  three  livres 
per  day.    The  subterraneous  mills  of  Roches,  near  Lo- 
de, about  100  feet  below  the  ground,  are  r^arded  as 
great  curiosities.     The  river  Died,  whose  waters  are 
lost  in  this  place  among  the  clefr  of  the  rocks,  have 
hollowed  out  large  subterraneous  caverns.    Two  bro- 
thers of  the  name  of  Robert  had  the  boldness  and  skill 
to  erect  in  these  deep  caverns  three  mills,  situated  ver- 
tically, the  one  below  the  other.    Strangers  descend  into 
this  abyss  by  the  light  of  lamps*  for  the  purpose  of  seeing 
these  works  of  industry.    Near  these  mills  is  the  Bochcr 
Fendn,  a  remarkable  rent  in  the  rocks»  through' which. 
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xa  ]779#  the  inhabittnts  of  Loclehad  fbrmed  the  pLm  of 
forming  a  road»  whidi  sheold  lead  directly  to  that  part 
of  Franche  Compt^  which  now  farms  the  department 
of  Doubs.  The  view  into  France  throuf^  this  narrow 
aperture  is, reckoned  extremely  curions.  There  are 
circulating  libraries  in  these  villages ;  end  the  houses 
are  not  only  plastered,  white-washed,  and  otean  with- 
out«  but  furnished  with  a  degree  of  elegance  which 
appears  very  remarkable  in  such  a  sequestered  spot. 
See  Ebel's  Manuel  du  Voyageur  en  Suisse,  torn,  iiiv 
p.  384;  and  Coxe's  Travels  in  Switzerland,  voLiu 
p.  123. 

LOCUS,  in  Geometry,  is  ^e  line  in  which  a  point 
must  be  situated  in  order  to  satisfy  some  proposed  con« 
dition.  Thus,  if  it  be  required  that  a  point  shall  be 
equally  distant  from  two  given  points ;  its  locus  will  be 
a  straight  line  given  by  position,  which  will  bisect  the 
line  that  joins  the  points,  and  be  perpendicular  to  it. 
Again,  if  a  point  is  to  be  equally  distant  from  two 
straight  lines  ^iven  by  position;  its  locus  will  be  a 
straight  line  given  by  position,  which  will  bisect  the 
angle  contain^  by  the  two  lines. 
.  The^thaoiy  of  Loci  is  4>f  great  importance  in  the  re- 
solution  of  many  geometrical  problems :  for  if  from  the 
conditions  of  a  problem  we  can  determine  two  lines  in 
which  appoint  is  situated,  their  intersection  will  mani- 
festly give  the  position  of  the  point.  For  eKample^ 
Let  it  be  required  to  find  a  point  that  shall  be  equally 
distant  from  two  straight  lines  given  by  position,  and 
also  equally  distant  from  two  given  pemts,  supposing 
them  all  in  the  same  i^ne.  The  first  condition  will  be 
satisfied,  if  the  point  sought  be  any  ^here  in  the  straight 
line  that  bisects  either  of  the  angles  which  the  one  given 
line  makes  with  the  other ;  and  the  second  will  be  sa- 
tisfied, if  the  point  be  any  where  in  a  straight  line  that 
bisects  at  rignt  angles  the  line  which  joins  the  given 
points ;  dierefore  it  must  be  at  the  intersection  of  these 
two  lines,  and  by  drawing  them :  that  is,  by  describing 
the  Lod  which  expresses  the  conditions  of  the  pro- 
blem* the  position  of  the  point  sought  may  be  deter- 
mined.  « 

For  an  account  of  the  ancient  geometers  on  Loci,  see 
Analysis,  and  also  Geometry,  in  its  history.  On  the 
theory  of  ffeometrical  Loci,  consult  ApoUonii  Pergaei 
Locomm  Pumorum,  lib.  ii.,  BeililuUdM.  Simson,  (CSas* 
gusB,  I749.J 


LOCUSTS.  See  Acridophaoi,  toI.  1. ;  and  Sktcv 
MO£oov,  vol.  ix.  p.  554. 

LODI  is  a  town  of  Italy,  situated  on  an  eminence  in 
a  plain*  watered  by  the  river  Adda.  It  is  well  buik, 
and  encircled  with  waHs,  and  contains  a  cathedral^  two 
ooUegiate  and  seven  parish  chnrches,  and  26  oonventa. 
It  carries  on  a  trade  in  cheese  and  smoked  tongaes; 
and  there  is  in  the  town  a  manufacture  of  earthenware 
resembling  china.  Population  about  12,000.  An  ac- 
count of  Uie  battle  of  Lodl  will  be  fbundmnder  the  ar« 
tide  Framcb,  vol.  ix.  p.  637. 

iOEFLINa    See  Botany,  Vol.  IV.  p.  19,  2». 

LOESCHMAN'S  improvkd  Scale,  and  Instrnmenta 
of  Music.  Some  time  previous  to  the  year  1309t  Mr. 
David  Loeschman,  piano-forte  maker,  of  Newman 
Street,  London,  set  about  contriving  more  oonvenient 
modes  of  carrying  into  effect  the  improvements  ia  pia- 
no*fortes,  as  to  extending  their  scale,  winch  die  late 
Dr.  Robert  Smith,  of  Cambridge,  had  attempted,  and 
partially  accomplished  on  his  harpsichord,  some  years 
prior  to  17^8 ;  and  he  has  described  them  in  the  2d  edi- 
tion of  his  Hairmonict,  and  in  a  pamphlet  soon  after  pab« 
lished,  as  a  postscript  to  it  Mr.  Loeschman  having  suc- 
ceeded in  his  attempts,  he  took  out  a  patent,  dsAed  26U1 
July,  1809,  for  his  improvements  on  pumo-fortesand  or- 
jpans,  which  made  them  capable  of  a  scale  of  24  aoonds 
m  each  octave,  without  requiring  any  additional  -finger 
keys  to  the  12  in  each  octave  before  in  use,  and  with- 
out  requiring  the  Jise  of  the  hand  far-moving  any  of  the 
stops  during  performance,  as  Dr.  Smith's  mstrumenta 
for  21  sounds  did ;  these  latter  changes  being  now  ef- 
fected by  means  of  pedals  or  levers,  to  be  premed  by 
the  feet  whenever  cnanges  of  sound  become  necessaiy 
during  the  performance  or  otherwise. 

In  the  Philosophical  Magazine,  voL  xxxviL  p.  326, 
and  voL  xxxviiL  p.  47>  Mr.  Loesdunan's  specification  of 
his  invention  is  inserted,  to  which  we  most  beg  to  re- 
fer ;  and  in  vol.  xxxix,  p.  418,  of  the  same  work»  are 
inserted  the  elements  of  the  scale  of  24  notes  on  Mr. 
Loesehmaiif s  instruments,  to  whatever  system  they  may 
he  tuned,  they  being  adapted  to  any  of  Uie  variooa  ones 
which  have  been  proposed  by  writers.  Mr.  Loeschman 
himself  prefers  the  mean  tone,  or  perfect  Ilird  system,  to 
all  others  even  on  his  piano-rartes.  JSee  our  article 
McAN  Tome  System.    (() 

LOG.    See  NAvmATioif. 
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Lsgsrithmi.  I^ogarithhs  are  a  class  of  nnmbers  deduced  from  the 
^'"''V*'"^   series  of  natural  numbers,  1, 2,  3,  4,  &c  (continued  in- 
Nature  of    definitely,)  and  so  related  to  them,  that  if  there  be 
k'gs'itiuiifc   formed  any  series  of  numbers  continued  in.  geometrical 
jprogressiop,  their  corresponding  logarithms  will  be  a 
continued  arithmetical  progression.    It  is  from  this 
property  of  logarithms  that  they  are  of  such  great  uti- 
lity in  calculation.;  because,  when  the  logarithms  of  aO 
numbers  to  any  extent  are  known,  and  arranged  oppo- 
Gcoeial  ad-  site  to  them  in  a  table,  any  product  will  be  found  op- 
vsnti^ei.      posite  to  the  logarithm,  which  ia  the  sum  of  the  loga- 
rithms of  its  fSu:tors,  and  any  quotient  opponte  to  th« 
logarithm,  whidi  is  the  difference  of  the  logarithms  of 
'  the  divisor  and  dividend :     Hence  the  products  and 

auotients  of  the  natural  numbers  may  be  found  by 
it  addition  and  aubtraction  of  their  logarithms,  ae 


will  be  more  fully  explained  in  the  course  of  this  ar*  LogaiM 


SECTION  L 

History  or  Logarithms. 

The  invention  of  logarithms,  like  many  others,  has  m»f 
been  the  offspring  of  necessity.  In  the  infancy  of  as- 
tronomy, before  the  use  of  accurate  inatniments,  and 
thediscovenr  of  the  refined  ^mathematical  theories  to 
which  they  Lave  led,  the  calcuktiona  were  fewer  and 
shorter  ^lan  in  modem  times.  As  the  science  advanc- 
ed, however,  they  became  more  laborious  and  irkmBe. 
so  as  to  render  some  method  of  abridging  them  ^-''^^'' 
desirable. 
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About  the  end  of  the  10ih  eentury,  lome'  ingenious 
contrivances  were  found,  by  which  the  labour  of  calcu* 
ladoD  might  in  particuUur  cases  be  shortened.    But 
the  most  effectual)  and  indeed  the  only  adequate  remedy; 
was  the  artiOce  of  logarithms,  which,  from  its  great  uti- 
lity, has  formed  an  epodi  in  the  history  of  science. 
This  admirable  invention  is,  beyond  all  qnestion^ 
^^  due  to  John  Napier,  (or  Neper,)  Baron  of  Merchiston, 
''i6l7  '  ■"  Scotknd,  who  gave  it  to  the  world  hi  a  book  writ- 
*         '   ten  in  Latin,  and  entitled,  Mmfid  Logarithmorum  Ca- 
ftmns  detcripiiOf  rjusqUe  u$us  in  utraque  Trigonofndria, 
ui  eiiam  in  omm  Ixfghtica  Maihemaiica,  AmpUtsimi, 
FttoMimi,  ti  emtUtiuimi  expircatio.      Auctore  ae  in» 
vtntare  Joanne  Nepero  Barone  MerchuUmii.    The  work 
was  printed  at  Edinburgh  in  the  year  1614*;  and 
k  was  dedicated  to  Charles,  Prince  of  Wales,  after- 
wards  Charles  L    The  preface  is  worthy  of  notice,  in- 
asmuch  as  it  exhibits  the  motive  which  led  to  this  va^ 
loable  discovery.    '<  Seeing,"  says  the  author,  *'  there 
is  nothing  (right  wdl-beloved  students  in  the  mathe- 
matics) that  is  so  troublesome  to  mathematical  prao- 
tioe,  nor  that  dolh  mcve  molest  and  hinder  calculators, 
than  the  multiplications,  divisions,  square  and  cubical 
extractions  of  gi^at  numbers,  which,  besides  the  tedi* 
ous  expense  oftime,  are,  for  the  most  part,  liable  to 
many  slippery  errors :  I  began,  therefoce,  to  consider 
in  my  mind  by  what  eertain  and  ready  art  I  might  re* 
move  these  hinchwioes;   and  having  thought  upon 
many  things  to  this  purpose,  I  found  at  length  some  ex* 
odlcnt  brief  rulee,  to  be  treated  of  (perhaps)  hereafterv 
But  amongst  aD,,none  mora  profitable  dian  tnis,  which, 
together  with  the  hard  and  tedious  multiplications,  di« 
▼isioD»»  and  extractions  of  roots^  doth  also  castaway 
firom  the  work  itself,  even  the  very  numbers  themselves 
that  are  to  be  multiplied,  divid^,  and  resolved  into 
roots,  and  putteth  other  numbers  in  their  place,  which 
perform  as  mudi  as  they  can  do,  only  b;^  addition  and 
aobtractieD,  division  by  two,  and  division  by  three ; 
which  secret  invention,  being  (as  all  odier  good  things 
are)  so  naudi  the  better,  as  it  shall  be  the  more  common, 
I  Imve  thought  proper  to  set  fortfafor  the  public  use  of 
all  mathematicians.      Therefore,  learned  mathemati- 
cians, enjoy  it  freely,  and  receive  it  with  as  much  good 
wHl  nM  I  have  given  it.    Farewell." 

The  work  itself  is  divided  into  two  books.  The  first 
oontains,  in  the  two  first  chapters,  a  definition  of  loga^ 
rithrae,  and  e  geometrical  method  of  conceiving  them 
to  be  generated  by  the  motion  of  a  point  along  a  straight 
luie.  The  third  chapter  contains  a  description  of  the 
inTentor's  table  of  logarithms ;.  and  the  fouAh  and  fifth 
shew  how  to  find  m  numbtf  to  any  given  logaridmi, 
and,  reversely,  the  logarithm  to  any  given  number; 
also  how  to  find  any.terai  of  three  er  fimrcentinued 
proportionals.  The  second  book  teaches  the  applica- 
tion of  logarithms  to  plane  and  spherical  trigonometry, 
with  examples  of  the  solutions  of  the  venous  cases. 
The  remainder  of  tiie  work  is  the  Table,  which  ^ves 
the  natural  sines  and  their  lo|^arithms  to  evety  nunule 
of  the  quadrant,  with  subsiduuy  columns,  by  which 
the  logarithmic  tangents  and  secants  may^  be  fbiuiA 
From  this  table  the  logarithm  of  a  number  is  found,  by 
first  seeking  in  any  taole  the  aro  whose  natural  une,  or 
tangent,  or  aecaot,  is  the  number,  and  ^en  the  loga* 
sitmn  corresponding  to  such  sine,  &a  in  his  Table. 

Napier  to  not  explain  in  his  first  work  the  way  in 
wfaadi  he  had  calculated  his  Table,-  but  he  promised  to 
publish  it  afterwards,  if  hisinvention  received  the  ap- 
probation of  the  leamed*    Almost  immediately  after 
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die  publication  of  Napier's  book,  it  was  transFated  into  Lo^ttam* 
English  by  Edward  Wright,  an  ingenious  mathemati*  '""•nr*^ 
dan  of  that  period,  and  the  inventor  of  what  is  impro- 
perly called  Mercator's  chart,  a  most  important  im- 
provement in  navigation.    The  translation  was  sent  to 
Napier  at  Edinburgh,  who  perused  it  carefully,  and  re- 
turned it  witii  his  approbation,  and  the  addition  of  a 
few  lines,  which  were  not  in  the  original  work.  Wright,  Died  16U. 
however,  died  soon  after  s  and  his  son  published  the 
translation  in  the  year  1616,  with  a  declication  to  the 
East  India  Company,  and  a  preface  by  Henry  Briggs— 
a  man  to  whom  the  world,  in  the  highest   degree, 
indebted  for  his  improvements  in  logarithms,  as  we  shall 
pretenUy  have  occasion  to  explain. 

From  the  particular  view  which  Napier  took  of  the  Peenlinitf 
theory,  he  was  led  to  assume  0  as  the  logarithm  of  the  ^^  Napier'f 
sine  of  90**,  or  radius,  which  he  expressed  by  the  whole  *y***"*- 
number  10000000,  and  ^3025851  as  the  logarithm  of  tV 
of  the  radius,  which  is  the  sine  of  5<»  4V  2T" ;  hence 
the  logarithms  of  the  series  of  arcs,  increasing  firom  0* 
to  90^,  formed  a  decreanng  series  of  positive  numbers, 
the  logarithmic  tangents  in  the  first  half  of  the  quad- 
rant wero  positive,  and  in  the  second  half  negative ; 
and  thelogarithmic secants  throughout  the  whole  quad- 
rant were  negative. 

According  to  Napier's  table,  although  two  numbers 
were  expreraed  by  toe  same  figures,  for  example  1.087 
andl0.87»  yet  their  lepurithms  wero  altogether  dissi- 
milar,   the  farmer  bemg  — 834216,  and  the  latter 
•—23860067.    This  want  of  resemblance  between  the 
logarithms  of  numbera  expressed  by  the  same  charac- 
ters was  a  great  inconvenience.    But  Mr.  Henry  Briggs,  Briggt*  sn 
professor  of  geometry  at  Gresham  College  in  London,  improver  of 
m  his  lectures  proposed  to  diminish  all  Napier's  loga*  logsittfams, 
rithms  in  the  proportion  of  23025851  to  10000000.  J*J?  }^' 
By  this  change,  the  logarithms  of  10,  100,  and  1000, 
would  be  ~1 0000000,  —20000000,  and  —30000000, 
respectively ;   and,  in  general,  the  logarithms  of  all 
numben  within  certain  limits,  expressed  by  the  same 
numeral  diaracters,  would  agreein  all  their  figures, 
except  the  first,  so  that  they  might  be  formed  from 
each  other  by  simply  rhaneing  tbe  first  figure. 

This,  it  must  be  acknowledged,  was  not  a  very  diffi-  l^int  im- 
cnlt  step  in  the  progress  of  improvement;  indeed,  it  pn>Ycment 
night  have  been  made  b^  a  person  far  below  Briggs  ^  ^"88^ 
in  respect  of  original  genius ;  yet  it  was  attended  with 
great  advantage.  Briggs  communicated  his  projected 
uaprovement  to  Napier  by  letter  about  the  spnng  of 
tiie  year  1615{  and- afterwards  in  the  summer  <»  the 
same  year,  when  he  had  gone  to  Scotland  to  visit  him, 
he  again  proposed  it.  Napier  greatly  improved  of  it, 
and  wished  that  it  might  be  adopted,  and  eveir  siid 
that  he  himself  had  thought  of  making  tins  change  be- 
fore Biig0B  mentioned  it  to  him;  but  as  he  had  not 
thought  OT  it  till  he  had  completed  the  computation  of 
the  Table  on  the  first  plan,  he  considered  it  better  to 
give  his  invention  to  tne  world  in  its  first  form,  than 
to  delay  the  publication  until  he  had  made  the  propo« 
sed  reduction.  He  said  farther,  that  if  Us  mven« 
tion  should  meet  with  the  approbation  of  mathemati« 
dans,  and  he  should  be  blessed  with  sufficient  health 
and  leisure,  he  hoped  in  time  to  give  a  second  edition. 
of  his  work,  with  the  improved  logarithms. 

This  first  improvement  in  logarithms  seems  to  have 
belonged  pretty  much  i^ke  to  Napier  and  Briggs :  ln« 
deed  it  was  first  mentioned  public^  by  the  latter;  but 
in  all  probability  Napier  hau  thought  of  it,  as  he  sta* 
ted,  befoM  he  knew  what  Briggs  md  dime. 


e  This  canom  book  bassf  late  yeaisbetnf^antea,wiib  gnat  cszcy  ky  Mr.  Bsion  Mssots  in  hit  iSrr^<sr»i  I^^^rMmidy  rd.  4^ 


64) 


LOGARITHMS. 


Second  iui* 
provcment 
by  Najpicc 


Third  liu- 
provrment 
I'/Briggs. 


Bnggt*l8- 


I^ogaridnns.  '  Napier  oommunicated  to  Briggi  aDoCher  improve- 
ment which  he  proposed  to  make  in  logarithms ;  this 
>va9,  to  make  0  the  logarithm  of  the  ten  millionth  part 
ei'  the  ndius,  instead  of  making  it  the  logarithm  of  the 
radius  itself.  By  this  change^  the  inconvenience  of 
having  all  the  secants  and  hdf  the  tangents  negatives 
while  the  other  half  and  the  sines  were  positive^  was 
taken  away ;  for  then  the  sines  and  tangents  that  ex- 
ceeded the  ten  millionth  part  of  the  raditts^  and  all  the 
secants,  were  rendered  positive,  and  thus  no  attention 
was  necessary  in  reganl  to  the  signs.  This  change, 
combined  with  the  former,  gave  10000000  for  the  lo- 
garithm of  10,  and  20000000  for  the  logarithm  of  100» 
and  SOOOOOOO  for  the  Imrithm  of  1000,  and  so  on, 
still  expressing  the  logaritnms  entirely  by  whole  nam- 
Jiers.  These  were  the  only  two  improvements  made 
in  logarithms  during  Napio^s  lifetime,  either  by  him- 
self or  by  Briggs.  He  died  in  the  year  1618,  in  his 
63th  year. 

Aflsr  the  death  of  Napier,  Briggs,  who  continued 
during  his  whole  life  to  cultivate  this  useful  invention 
with  Uie  greatest  success,  made  a  third  improvement, 
whidi  consisted  in  reducing  the  logarithms  of  the  se- 
veral powers  of  10,  vis.  of  10^  10*,  10^,  10^  &c.  from 
the  high  numbers  10000000,  80000000,  30000000, 
40000000,  &c.  to  the  small  numbers  1,  2,  S,  4,  &c. 
which  are  the  mere  indices  of  those  powera.  By  this, 
the  logarithms  of  numbers  between  1  and  10,  between 
10  and  100,  &c.  were  expressed  by  mixed  numbers,  the 
integer  part  of  which  was  the  logarithm  of  the  next 
lower  power  of  ten.  Thua  the  logarithm  of  12  =  10 
X  1.^  was  1.0791819,  that  of  120=  10«  x  12  was 
2.0791812,  &c.  This  is  the  system  of  logarithms  in 
general  use  at  the  present  day ;  and  which  are  with 
great  propriety  called  Briggi'  Logarithms, 

It  has  been  remarked,  that  although  Brigffs  was  the 
earliest  that  proposed  anv  diange  in  the  table  of  loga- 
rithms, first  publicly  in  his  lectures^  and  afterwards  in 
conversation  with  Napier;  yet  this  celebrated  man 
never  took  the  least  notice  of  any  claim  that  Briggs 
might  have  as  an  improver  of  his  valuable  invention, 
although  it  appears  that  Briggs  expected  he  would 
have  done  him  this  justice;  for  in  tne  preface  to  his 
Logarkhmorum  Chiua$  prima,  he  says,  "  Why  these 
logarithms  differ  from  those  set  forth  by  their  illustrious 
inventor,  of  ever-respectful  memory,  in  his  Canon  Mirim 
Jicus,  it  is  to  be  hoped  his  posthumous  work  will  short- 
ly make  appear."  However,  as  Napier,  in  his  Rahdo^ 
/bgiia,  published  in  the  last  year  of  nis  life,  had  not  no- 
ticed Brig^'  improvement,  but  merely  spoke  of  his 
own  alteration  in  his  logarithms,  and  said, ''  that  he  de- 
signed to  publish  their  construction  and  use,  but  left 
tlie  calculation  to  his  dear  friend,  Mr.  Briggs ;"  and, 
farther,  as  no  mention  was  made  of  his  claim  in  the 
Mirifici  Logariihmorum  Canonis  comtmeiio,  published 
by  Napier's  son  after  his  father's  death,  Briggs  thought 
it  proper  to  assert  his  claims,  and  to  state  publicly  what 
had  passed  between  him  and  Napier  (as  we  have  al- 
ready stated^  on  the  subject,  in  the  preface  to  his 
AriAmetica  Logaritkmica.  Hence,  it  has  been  inferred, 
that  as  Napier  nad  been  the  inventor,  he  also  wished 
to  be  sii|^XMed  the  sole  improver  of  his  own  invention. 
We  have,  however,  Napier's  own  assertion,  that  he  had 
thought  43£  the  akeration  himself  before  Briggs  had 
oommunicated  his  ideas  on  the  subject :  and  it  may  be 
easily  believed,  that  the  mind  which  could  at  first  con- 
ceive so  admirable  an  idea,  might  have  gone  one  step 
farther,  and  have  made  the  noUble  improvement  thift 
Briggs  bad  certainly  added  to  the  invention. 


There  was  another  person  who>  contributed  to  the 
improvement  of  logarithms,  namely,  John  Speidell,  a 
learned  and  ingenious  matheniatician,  who  taught  ma^ 
thematics  in  London,  from  about  the  yesr  1607,  to 
some  time  after  the  year  1646.  He,  in  l6l9,  (the  year 
immediately  following  that  in  which  Napier  died,)  pub- 
liahed  a  table  of  new  iagariikms,  different  j&om  thai  of 
Napier,  but  derived  mmi  them  by  subtracting  each 
from  the  whole  number  100000000,  which  is  greater 
than  the  greatest  logarithm  in  Napier's  table,  vis. 
40S174S3,  or  the  logarithm  of  the  sine  of  one  minute  of 
a  degree.  These  new  logarithms  obviated  the  incon- 
venience of  having  two  classes,  via.  positive  and  nega- 
tive, as  in  Napier's  table ;  for  in  Speidell's  table  they 
were  all  positive.  Another  inconvenience  in  Napier's 
table,  arose  from  its  exhibiting  only  the  logarithms  of 
such  numbers  as  were  the  sines,  tangents,  and  secants 
of  arcs,  differing  finxn  each  other  by  one  minute  through^ 
out  the  quadrant,  the  radius  being  supposed  10000000, 
so  that  mt  logarithms  of  the  intermediate  numbers  were 
derived  from  these,  by  making  proportions.  To  re- 
medy this^  Speidell  gave,  in  Sie  sixth  edition  of  his 
work,  a  table  of  Napier's  logarithms  for  the  int^;er 
numbers,  1,  2,  S,  4,  5,  &c.  to  1000,  together  withtheir 
differences  and  arithmetics!  complements ;  as  also  the 
halves  c^the  said  logarithms,  with  their  differences  and 
arithmetical  complements,  which  halves  were  conse- 
quently  the  logarithms  of  the  square  roots  of  the  num- 
bers. But  instead  of  making  the  logarithms  decrease 
as  the  numbers  increased,  as  Napier  had  done,  he  made 
the  logaridims  and  numbers  increase  together,  so  that  0 
being  the  logarithm  of  1,  that  of  10,  was  -^2302585,  of 
100  twice  as  much,  or  -f  4605170,  and  so  on.  Speid^l's 
table,  in  short,  was  what  is  now  called  a  table  of  £ry- 
perbolic  Logarithms,  because  they  exhibit  the  areas  of 
certain  spaces  in  an  equilateral  hyperbola. 

In  the  year  I619,  Robert  Napier,  son  of  the  in  veil- 
ventor  of  logarithms,  published  a  new  edition  of  his 
fati^er's  book,  and  also  his  method  of  oonstrueting  the 
canon.  The  title  was,  Mirifici  Logaritkmorum  Canonii 
Descriptio  Ejusqiu  tuns  in  Uiraque  Trigtmomeirim^  ei 
etiam  m  Omni  Logistica  Mathematica,  amplisnmi,JkciU 
Umi  ei  expediiissmi  cxpticaiio.  Accetserunl  opera  posi^ 
huma,  JPrimo,  Mirifici  insiut  Canonii  consiruciio,  ei  Xo- 
gariihmorum  ad  naturales  ipwnan  nnmeros  kakiindtKeM, 
Secundot  Appendix  de  alia,  ^^^  jjraiianUore  Logarithm 
morum  Specie  construenda.  Teriio,  ProposOiones  qmm^ 
dam  eminentiseimw,  ad  Triangula  Spharica  mirdfadiH 
taie  resolvenda.  Auctore  ac  Inveniare  Joanne  jfepero, 
Barone  Merchislonii,  Sfc.    Sooto.    Edin.  I6l9. 

Bartholomew  Vincent,  a  bookseller  at  Lyons  in 
France,  printed  there  an  exact  copy  of  these  two  works 
in  one  volume,  in  the  vesr  1620.  This  was  the  first 
time  they  were  introduced  into  France.  The^  had 
been  published  at  Cologne  in  Germany  about  I0I8,  or 
1619,  by  Benjamin  Ursinus,  mathematician  to  the  Elec- 
tor of  Brandenburg,  in  his  Cursus  Mathemaiicus ;  and 
diey  were  again  published  in  l624,  in  his  Trigonomem 
irioy  with  a  table  of  natural  sines,  and  their  logarithms, 
of  the  Napierian  kind,  and  form  to  every  ten  seconds 
in  the  quadrant. 

The  discoveries  relating  to  logarithms  were  i^ain 
disseminated  in  France  by  Edmund  Wingate,  who  pub- 
lished at  Paris,  in  1624,  two  small  tracts  in  the  French 
language  *,  and  afterwards  at  London,  in  1026,  an  Eng- 
lish edition  oftiiesame,  with  improvements.  Briggs 
had  prepu^  his  ChiOas  Prima  in  the  lifetime  of  Na- 
pier, although  it  did  not  come  out  until  1618,  which 
was  after  his  death.    This  contained  logarithms  of  hia 
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Qgarithms.  own  kind,  the  earliest  that  were  published,  of  the  first 
thousand  numbers,  each  carried  to  eight  places  of 
figures.  These  again  were  republished  by  £dmund 
Gunter,  about  the  year  1620,  in  his  Cation  Triangula^ 
rum,  which  was  a  table  of  artificial  or  logarithmic  sines 
of  Briggs*  kind,  to  every  minute  of  the  quadrant  to  se- 
ven places,  besidn  the  index,  the  logarithmic  radius 
being  1.000,  &c.  This  was  die  earliest  table  of  loga- 
rithmic sines  and  tangents  of  Briggs'  kind  that  was 
published.  The  same  ingenious  mathematician  con- 
trived logarithmic  scales  mr  resolving  any  proportion, 
and  all  questions  in  trigonometry  by  the  help  of  a  pair 
of  compasses.  These  are  in  general  use  at  this  day, 
and  are  called  Gunter^t  Soak.  He  introduced  Arith- 
metical complements  into  the  logarithmic  arithmetic, 
and  he  is  said  to  have  been  the  &st  to  suggest  the  loj 
gariikmic  curve,  so  called,  because  the  segments  of  the 
axis  are  the  logarithms  of  the  corresponding  ordinates. 
The  logarithmic  lines  were  afterwards  drawn  in  vari- 
ous ways  by  Wingate  in  l627i  on  two  separate  rulers, 
eliding  against  each  other;  and,  in  the  same  year,  by 
Aughtreed,  on  two  concentric  circles.  The  present 
aHdiiig  rule  was  invented,  in  1657,  by  the  noted  astro* 
loger  Seth  P^urtridge. 

Briggs,  in  16S4,  produced  his  Arithmelica  Loga* 
^^  ritkmtca,  a  stupendous  work,  considering  the  short 
[i^^  time  in  which  it  was  prepared.  It  contained  the  loga- 
rithms of  80000  natural  numbers,  viz.  from  1  to  20000, 
«nd  from  90000  to  100000,  to  fourteen  places  of  fi- 
gurea  besides  the  index,  together  with  the  differences 
of  the  logarithms.  In  the  preface,  he  stated  the  alter- 
ation made  in  the  scale  by  Napier  and  himself,  as  has 
been  already  related ;  he  earnestly  solicited  assistance 
from  others  in  the  computation  of  the  70000  interme- 
diate logarithms ;  and  lie  gave  an  ample  treatise  on  the 
construction  and  use  of  logarithms.  Soon  after,  Adrian 
Vlacq'(or  Flack)  of  Gouoa,  in  Holland,  computed  the 
intermediate  seventy  chiliads:  and,  in  1627  and  1628, 
published  at  that  place  the  Afilhmetica  Logarithmica, 
whiish  now  contained  the  logarithms  of  all  numbers  to 
100000,  but  only  to  ten  decimal  places ;  and  to  these 
was  added  a  table  of  artificial  (or  logarithmic)  sines, 
tangents,  and  secants  to  every  minute  of  the  quadrant. 
Briggs  himself  lived  to  complete  a  table  of  logarith- 
mic sines  and  tangents  for  the  hundredth  part  of  every 
degree  to  fourteen  places  of  figures,  besides  the  index, 
together  with  a  table  of  natural  sines  for  the  same  parts, 
to  fifteen  figures,  and  the  Ungents  and  secants  for  the 
same  to  ten  places,  with  the  construction  of  the  whole. 
These  were  printed  at  Gouda,  under  the  care  of  Adrian 
VUcq,  and  mostly  completed  before  16::$ I,  though  not 
published  until  1633.  But  his  death,  which  then  hap- 
'^*  pened,  prevented  him  from  explaining  their  use.  How- 
Tngoaoow.  ^^^^  when  dying,  he  entrusted  the  execution  of  this 
duty  to  his  fnend  Henry  Gellibrand,  who  added  a  pre- 
face, and  the  application  of  logarithms  to  plane  and 
spherical  trigonometry  ;  and  the  whole  work  came  out 
,  with  the  title  Tngonomeiria  Britannica. 
ij/JJj[*  The  bookseller,  Vlaca,  who  had  superintended  the 

thTirtifif  P™^g  ^  ^^"gg»'  ^Prk,  brought  out  the  same  year 
aaiir.  ius  own  Trigonomdria  AriificialU,  This  contained  the 
logarithmic  sines  and  tangents  to  ten  places  of  figures, 
with  their  differences  to  every  ten  seconds  in  the  quad- 
rant. To  them  is  added  Briggs'  table  of  the  first  20000 
logarithms  to  the  same  number  of  figures,  with  their 
differences.  The  whole  was  preceded  by  a  description 
of  the  tables,  and  their  application.  Mathematical  sci- 
ence was  considerably  indebted  to  the  industry  and  zeal 
with  which  Vlacq  extended  and  multiplied  logarithmic 
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tables.     However,  Gellibrand  complained  of  his  pi-  Log>riihm>» 
rating  the  Arithmetica  Logarilhmiea  of  Briggs,  by  which    —   t  — ' 
the  sale  of  the  original  work  was  injured,  and  many 
emendations  intended  in  a  second  edition  were  hin* 
dered. 

While  the  English  mathematicians  were  so  indus-  Kepler, 
triously  engaged  in  the  cultivation  of  logarithms,  ^«5?J?/^2!* 
invention  was  not  neglected  on  the  continent.     The  aid  ' 

that  it  brought  to  the  astronomer  rendered  it  to  him  in- 
finitely valuable.  In  shortening  his  labour,  it  gave 
him  time  for  the  prosecution  of  new  discoveries,  and, 
in  fact,  produced  the  same  effect  as  if  the  duration  of 
his  existence  had  been  lengthened.  No  wonder,  then, 
that  the  celebrated  Kepler,  whose  patience  in  laborious 
calculation  was  only  equalled  by  his  sagacity  in  thence 
educing  truth,  should  have  early  directed  his  attention 
to  this  interesting  subject  He  applied  his  profound 
mathematical  genius  to  the  cultivation  of  the  theory, 
as  soon  as  Napier's  invention  was  known  abroad ;  and, 
in  1624,  published  at  Marpurg  his  Chilias  Lofrarith^ 
morum  ad  Midetn  numeros  rotundas,  pretmssa  demoiu 
tiraiione  legkima  orius  logoriikmorum  eorumque  uius,  Sfc. 
And  in  the  following  year  came  out,  SuppUmentum  ChU 
Uadis  Logaritkmorum,  continens  pracepta  de  eorum  usu^ 
The  logarithms  were  of  Napier's  kino,  but  to  numbers 
different  from  his;  for  Napier's  table  gives  the  loga- 
rithms of  the  sines  of  a  series  of  arcs,  increasing  by  the 
equal  difference  of  1  minute;  but  Kepler's  talHe  gives 
the  logarithms  of  a  thousand  sines  that  increase  by  equal 
differences ;  and  corresponding  to  these,  the  approxi- 
mate arcs  are  put  down,  which  of  course  do  not  form 
an  arithmetical  progression. 

Kepler  was  assisted  in  the  construction  of  his  ta^ 
bles  by  his  son.in*Uiw,  Bartschius,  who  himself  gave, 
in  1629,  new  tables  of  logarithms,  adapted,  as  Kep- 
ler's were,  to  astronomical  calculation.  Kepler  was  le4 
to  treat  of  logarithms  at  considerable  length,  in  conse* 
quence  of  the  scruples  of  several  of  the  professors  of 
mathematics  in  Upper  Germany,  particularly  such  as 
were  somewhat  advanced  in  years.  They  doubted  the 
justness  of  Napier^s  demonstration  of  properties  of  lo- 
garithms, and  whether  the  application  of  them  to  tri- 
gonometry might  not  lead  to  erroneous  results ;  and» 
at  any  rate,  they  reckoned  Napier's  demonstration  il- 
legitimate and  unsatisfactory.  Kepler^s  reasoning,  which 
is  strictly  geometrical,  must  have  satisfied  the  most 
scrupulous,  and  put  the  utility  of  logarithms  in  a  very 
dear  and  satisfactory  light. 

Peter  Cruger,  a  Danish  astronomer,  also  published^ 
in  l6S4,  tables  of  logarithms.     These  were  according 
to  Napier's  first  plan,  and  on  that  account  were  soon 
superseded  by  the  tables  framed  according  to  the  more, 
convenient  system  of  Briggs. 

In  luly,  Cavalleri  appears  to  have  been  the  earliest  Otvalleri^ 
that  cultivated  logarithms.     He  gave  in  his  DirectO'  ^^  1^^» 
rhim  Universale  Uranometricum,  published  at  Bologna  •**«*!***• 
in  1632,  tables  of  sines,  tangents,  secants,  and  versed 
sines,  with  their  logarithms,  to  eight  figures,  to  every 
second  in  the  first  and  last  five  minutes  of  the  quadi 
rant,  to  every  5  seconds  in  the  next  five  minutes,  to 
every  10  seconds  in  the  following  ten  minutes,  to  every 
20  seconds  from  twenty  to  thirty  minutes,  and  to  every 
30  seconds  from  thence  to  1**  SO' ;  and  lastly,  to  every 
minute  in  the  remainder  of  the  quadrant.      He  also 
gave  the  logarithm  of  every  number  as  far  as  10000,  all 
according  to  Briggs'  improved  form  ;  so  that  this  book, 
at  the  time  it  appeared,  must  have  been  a  very  complete 
work,  and  quite  a  treasure  to  an  astronomer. 

In  leaving  the  earlier  period  of  the  history  of  loga^ 
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rithms»  it  may  be  proper  to  notice,  that  the  merit  of 
the  first  discovery  was  claimed,  about  the  year  1630, 
liHn^Sms  ^y  Benjamin  Bramer,  a  German  mathematician,  for  his 
daimcd  b/  relation  Juste  By rges,  who  is  represented  by  Kepler  in  his 
Rudolphine  Tables,  as  a  man  of  great  genius,  but  ex- 
tremely modest  and  indifferent  about  his  inventions.  It 
certainly  appears  that  Byrges  published  at  Old  Prague, 
in  the  year  l6t20,  a  work  in  German,  which,  in  the  title- 
page,  was  called  Tables  of  Arithmetical  and  Geometrical 
Progressions,  with  their  explanation,  and  directions  hom 
ihey  might  be  employed  m  all  sorts  o/  caUulations,  Koest- 
ner,  the  German  mathematician,  accidentally  met  with 
a  copy  of  this  work.  The  tables  were  on  seven  sheets 
and  a  half,  in  folio ;  but  their  explanation,  and  the  di- 
rections for  their  use  were  wanting ;  and  this  has  given 
reason  to  conjecture  thajt  the  work  was  never  entire* 
ly  finished.  They  had  not  the  same  form  as  ours, 
in  which  the  natural  numbers  1,  2,  3,  &c.  proceed 
regularly  with  their  logarithms  opposite  to  them.  In 
Byrges'  tables,  the  logarithms  were  arranged  in  an 
arithmetical  progression,  increasing  by  10,  and  were 
printed  in  red,  with  the  corresponding  natural  num* 
bers  opposite,  expressed  by  nine  figures,  and  print- 
ed in  black.  There  were  in  all  about  3S000  loga^ 
rithms,  of  Lord  Napier's  kind,  with  the  correspond- 
ing numbers  proceeding  from  0,  the  logarithm  of 
100000000  to  230S70022,  the  logarithm  of  999999999 
or  1000000000;  there  must  have  been  some  mistake 
in  the  calculation  of  the  last  logarithm^  for  it  ought  to 
have  been  SS0258509*  Benjamin  Bramer  asserted,  in 
1630»  that  his  relation  Byrges  had  constructed  his  table 
more  than  20  years  before  that  period ;  but  there  is  no 
proof  that  this  was  really  the  case.  The  table  was 
printed  six  years  ader  the  publication  of  Napier's  Canon; 
and  as  it  cannot  be  supposed  but  that  Napier  completed 
his  invention  a  considerable  time  before  ho  published  it» 
his  claims  to  the  honour  of  tlie  original  invention  may 
be  considered  as  perfectly  entire. 

The  first  computers  of  logarithms  had  a  prodigious 
labour  to  perform,  in  comparison  to  what  would  nave 
been  necessary  in  the  present  improved  state  of  analv* 
tical  science.    They  at  first  foanct  the  logarithms  of  the 
prime  numbers  by  the  simple  operation  of  interpolatin^f 
geometrical  means  between  given  numbers ;  and  in  this 
wav»  no  fewer  than  twenty-six  interpolations,  each  re- 
quiring a  multiplication  of  eight. or  ten  figures  by  as 
many,  and  an  extraction  of  the  square  root,  were  want- 
ed for  finding  the  logarithm  of  the  number  2  to  seven 
or  eight  figures.    Briggs,  by  various  contrivances,  and 
particularly  by  the  invention  of  his  Differential  Method, 
greatly  shortened  the  process.    Gregory  of  St.  Vincent 
.  observed,  in  bit  Quadratwa  CircuU  et  Sectionum  Cant, 
( 1647)1  that  if  one  asymptote  of  a  hyperbola  be  divided 
into  parts  in  geometrical  progression,  and  from  the 
points  of  division  ordinates  be  drawn  parallel  to  the 
other  asymptote,  these  will  divide  the  space  between  the 
asymptote  and  the  curve  into  equal  portions :  hence  it 
was  shewn  by  Mersennus,  that  by  taking  the  continual 
aums  of  these  parts,  there  would  be  obtained  areas  in 
arithmetical  progression,  and  which  therefore  were  ana- 
logous to  a  system  of  logarithms.    Thus  the  theory  of 
logarithms,  which  had  at  first  been  regarded  as  belong- 
ing to  arithmetic,  was  now  connected  with  the  sister 
eaence,  Geometry ;  and  the  calculation  of  these  usefiil 
numben  was  identified  with  the  quadrature  of  the  hy- 
perbola. 

fai  1668^  Mercator  published  his  Logarithmotef^nia, 
a  work  of  great  merit,  in  which  he  treated  of  logarithms 
iqxm  pcinpple^  purely  vithinetical^  employing  the  doc« 


trine  of  ratios,  as  had  been  before  done  by  Kepler.  He  Uyn^ 
also  showed  how  to  compute  them  from  the  hypeibolic  "^^V^ 
areas,  which  he  expressed  by  an  infinite  series.    This         | 
was  the  first  time  an  infinite  series  for  the  rectification 
of  the  hyperbola,  and  consequently  fi>r  .the  calculation 
of  logarithms,  had  been  puolished ;  but  Newton  had  Xe^a. 
before  that  period  invented  his  method  of  fluxioiu, 
which  applied  to  tlie  quadrature  of  all  curves  what- 
ever. 

James  Gregory  published  his  Exercilationes  Geomelru  JasoGa 
ca:  in  the  same  year,  immediately  after  the  LogarithmO'  %^^'    \ 
iechnia,  in  which  he  demonstrated  geometrically  Mer-         , 
cator's  quadrature  of  the  h3rperbola ;  also,  for  tne  first         | 
time,  he  proved  the  truth  of  a  very  curious  property  of 
logarithms,  which  had  at  first  been  discoverea  by  chance, 
namely,  that  the  enlarged  meridian  in  what  is  called  Mer^ 
cator's  chart  is  analogous  to  a  scale  of  logarithmic  tsn- 
gents  of  half  the  complements  of  the  latitudes.    In  this 
work  he  gave  a  series  for  the  quadrature  of  the  hyper- 
bola, or  the  calculation  of  logarithms^  of  the  same  na- 
ture as  that  found  by  Mercator. 

Lord  Viscount  Brouncker  and  Dr.  Wallis  likewise 
gave  series  for  the  quadrature  of  the  hyperbola  and 
computation  of  logarithms ;  but  the  discoveries  of  New-* 
ton  soon  made  all  these  easy  deductions  from  a  general 
theory  of  quadratures. 

Dr.  HaUey,  who  had  a  most  correct  taste  in  mathe-  Di  Hi3^ 
matics,  considered,  with  reason,  that  it  was  contrarjr  to 
good  method  to  mix  the  theory  of  logarithms,  a  subject 
purely  arithmetical,  with  the  doctrines  of  geometry.  He 
accordingly,  leaving  entirely  out  of  view  their  anal<^ 
to  hyperbolic  areas,  by  means  of  the  binomial  theorem, 
investigated  the  various  series  by  a  process  purely  alge- 
braic His  memoir,  entitled,  A  most  compendums  and 
facile  method  of  constructing  the  logarithmSf  esempUJud 
and  demonstrated  from  the  nature  of  numbers,  without  any 
regard  to  the  hyperbola,  Sfc.  was  given  in  the  TkSL 
Trans,  for  1695.  In  the  conclusion,  he  expresses  a 
hope  that  he  had  fulfilled  the  promise  held  forth  in  the 
title  of  his  memoir ;  and  further,  that  he  had  done  this 
without  having  had  recourse  to  the  method  of  indivisi- 
bles, or  to  the  arithmetic  of  infinites.  He  has  certainly 
treated  the  subject  in  a  manner  purely  arithmetical;  but 
it  cannot  be  said  that  he  has  kept  altogether  dear  df  the 
doctrine  of  infinities. 

At  this  period,  tlie  theory  of  logarithms  was  sufficient- 
ly developed,  and  every  difiiculty  removed:  in  fact,  the 
facile  methods  of  constructing  them  came  too  late  to  be 
of  any  considerable  use  in  the  computation  of  the  tables; 
and  at  the  present  day,  new  methods  of  constructing 
them  are  oiny  interesting  as  improvements  in  analysis. 
We  may  therefore  here  dose  their  history  with  an  enu- 
meration of  the  prindpal  works  which  treat  of  their 
theory ;  and  the  best  and  most  useful  tables. 

On  the  theory,  the  reader  may  consult 

Napier.    Mirifici  Logarithmorum  Canonis,  Edin.  16H» 

Mirifici  ipsius  Canonis  Construction  4*^.  T'" 

Op.  Post. J  Edin.  16 19. 

Briggs.     Lucubrationes  et  Annotationci  in  Op.  Post- 

J,  Neperu 

■  Arithmetica  Logarithmica,  Lond.  1624* 

I  Trigonometrianriiannica,  Goudse,  \6S3- 

Kepler.     Chuias  Logarithmorum  ad  toUdem  Numerot 

rotundas  prcemissa  Demonstratione  LegiiimA  ortus  I^fff^ 

riihmorum  eorumtpie  usus,  4^.  Marpurgi,  1624. 
■I  Supplementum  Chiliadis,  1625* 

Wingate.    Arithmdique  LogariUmeHque,  S^,  "P^rtfj 

1624. 
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Wingate.    The  QmsimdiaH  and  Use  tf  logarithm^ 

Loud.  1626. 
James  Gregory.     Fera  CircuU  d  Hyperbolas  Quadra* 

Afro,  PadoA,  1667* 

..^.....-^^    Exerciiaiiones  Geomelricce,  1668. 

James  Gr^;ory.  Methodns  Componendi  TangetUium  ei 
Secaniium  Arlificiaium,  S^.  (published  in  Commercium 
EpisioGcum  Dom.  Johannis  Collitu,  4^.  1712.) 

Merc&tor.  LogarUkmo-Uchnia,  sive  Methodus  Con* 
struendi  Logarithmof,  Nova,  Accurata,  el  Facilis,  Lond, 

1668. 

.     I..    ■  ■  ■  Ittauirath  LogarUhnuhieckma,  PhiL  Trttfu. 

LoncL  1668. 

Brouncker.  The  Squaring  of  the  Hyperbola  by  an 
imfiniie  seriee,  4t?.  PhiL  Trans.  hnuL  vol.  iiL  1668. 

Wallis.  Letter  to  R.  Noris  concerning  the  Collection 
mf  SecanU,  Phil,  Trans.  I668. 

Barrow.  Lectwnes  Geomelricce,  (Lect  xii.  Ap.  1.) 
1674. 

Euclid  Speidell.     Lx^arithmo-techma,  4*c.  16*88. 

Halley.  A  most  compendioiis  and  facile  Method  for 
constructing  the  Logarithms,  exemplified  from  the  nature 
of  Numbers,  without  any  regard  to  the  Hyperbola,  Sfc. 
Phil.  Trans.  l695. 

■  An  easy  Dem/onstration  of  the  Logarithmic 
Tangents  to  the  Meridian  Line,  S^.  PhiL  Trans. 
l6d5-6. 

W.  Jones.     Synopsis  Pahnariorum  Matheseos,  I706. 

— »— *—     On  Logarithms,  in  Phil.  Trans.  voL  Ixi. 
ig.      LogariihmO'techma    Generalis,  Phil.  Trans. 


1710. 

Sir  r.  Newton.  Extracts  from  Letters  to  Mr.  Henry 
Oldenburgh,  4^.  containing  matters  relating  to  Loga^ 
riihnu,  f  Commercium  Epist.  Dom,  J.  Collins.  J 

■  The  Method  of  Fluxions,  ^^.  Lond. 

1736. 

Cotes.  Logometria,  in  PhU.  Trans.  1714,  and  Har-^ 
moma  Memurarum,  1722. 

Long.  On  the  Computation  of  Logarithms,  in  Phil. 
Trans.  No.  839,  1714. 

Dr.  Brooke  Taylor.  On  the  Construction  tf  Loga» 
tUkms,  in  PhiL  Trans.  No.  352. 

Keill.  In  a  Treatise  on  Trigonometry,  given  at  the 
end  of  an  edition  of  Commandin's  Euclid,  1715. 

Abraham  Sharp.  Easy  and  Compendious  Methods  tf 
making  Logarithms,  given  in  Sherwin's  Tables,j  3d 
edit.  1741. 

DodsoB.  On  Infinite  Series  and  Logarithms,  Phil. 
Trans.  1753. 

Maseres.    A  Dissertation  on  the  Nature  and  Use  of 
Logarithms,  (in  Elements  of  Plane  Trigonometry,)  176O. 
i     Scriptores  Logarithmici,  6  vol.  4to.  179^-6, 
I8OI-4.7. 

Euler.  Introductio  in  Analysin  Infinitorum,  lib.  i. 
cap.  6* 

R.  Simson.  Tractaius  de  Logarithmis,  (Opera  Post* 
huma,)  1776. 

Waring.  Problems  concerning  Interpolations,  Phil. 
Trans.  1779. 

Hellins.  Various  Papers  relating  to  Logarithms,  in 
PML  Trans.  1780—1796. 

Lagrange.  Theorie  des  Fonctions  Analytiques,  chap.  iv. 

Laplace.  Sur  la  Reduction  des  Fonction  en  Tables,  (in 
Memaire  sur  diners  points  ^Analyse,  Journal  I'Ecok  Po* 
fytechnique,  t  viii.)  I8O9. 

Manning.  On  the  Construction  i^  Logarithms,  PhiL 
Trans. 

Wallace.  On  the  Quadrature  of  the  Conic  Sections^ 
E£n.  PhiL  Trans,  vol  vi. . 


LavemMe.    Annates  des  Mathemadques,  Nos.  1.  &  I-ogsrithait, 
2.  Nismes,  ~^*  '^^ 

Many  of  these  works^  highly  valuable  by  their  in- 
trinsic merit,  and  the  indications  they  give  oi  the  pro* 
gress  of  mathematical  science,  had  become  difficult  to 
be  obtained.     This  circumstance  led  Dr.  Hutton,  now 
Emeritus  Professor  of  Mathematics  in  the  Royal  Mili« 
tary  Academy  of  Woolwich,  to  give  a  pretty  full  ac« 
count  of  some  of  the  more  interesting,  iii  the  very 
learned  Introduction  to  his  Mathematical  Tables,  pub- 
lished in  1785.     The  unwearied  industry,  the  great 
extent  of  reading,  and  the  uncommon  mathematical 
skill  and  judgment  shewn  by  the  Doctor  in  this  Intro- 
duction,  excited  the  admiration  of  Francis  Maseres, 
Esa.  F.  R.  S.  Cursitor  Baron  of  the  Exchequer,  who, 
with  a  munificence  that  has  seldom  been  equalled  by  a  ]^aseret* 
private  individual,  resolved  to  reprint  and  collect  into  scriptore* 
one  work  such  as  were  rare  and  most  deserving  of  pre-  Loguritlu 
servation.     This  he  has  accordingly  done  in  his  Scrip*  niicL 
tores  Logarithmici,  of  which  two  volumes  came  out  in 
1791^  and  four  more  at  different  times  since  tliat  period. 

The  early  tables  of  logarithms,  interesting  chiefly  ia 
relation  to  the  history  of  the  invention,  have  already 
been  enumerated.  Those  of  Briggs  and  Vlacq  will  al- 
ways be  esteemed  on  account  of  their  extent,  but  they 
can  seldom  be  procured.  It  is  a  remarkable  fact,  that 
while,  in  Europe,  the  tables  of  Vlacq,  the  most  com- 
plete of  their  Kind,  had  become  very  scarce,  and  no 
one  would  run  the  risk  of  bringing  out  a  new  edition, 
they  were  reprinted  in  the  royal  palace  of  the  Empe- 
ror of  China,  with  Chinese  characters.  The  title,  ren- 
dered into  Latin,  was,  Magnus  Canon  Lo^arithtnorum, 
tum  pro  sinibus  ac  tangentibus  ad  singula  dena  secunda,, 
turn  pro  numeris  absolutis  ab  unitate  ad  100000.  Typijt 
sinensibus  in  aula  Pekinensi  jussu  imperatons  (Kanghi) 
excusus,  1721.  The  work  extendea  to  three  volumes 
folio,  and  was  printed  on  Chinese  paper. 

The  more  useful  tables,  whether  nrom  their  extent 
or  commodiousness,  will  be  found  in  the  following  list. 

Briggs.     Arithmetica  Logarithmica,  l624. 
■     Trieonometrianritannica,\633. 

Vlacq.    Arithmetica  Logarithmica,  1628. 

— ^— -    Trigonometria  ArtificiaUs,  1633. 

Nathaniel  Roe.  Tabuke  Logarithmica,  Lond.  1635. 
These  tables  contain  Briggs'  logarithms  from  1  to 
100000  to  eight  places,  and  the  logarithmic  sines  and 
tangents  to  every  100th  part  of  each  degree  to  ten 
places. 

John  Newton.  Trigonometria  Britannica,  1658.  This 
work  contains  logarithms  of  numbers  from  1  to  100000, 
and  logarithmic  sines  and  tangents  to  1000th  parts  in 
the  first  three  degrees,  and  to  100th  parts  in  the  re- 
mainder. The  logarithms  of  nimibers  were  in  this 
work,  for  the  first  time,  arranged  in  the  convenient 
form  now  generally  adopted, 

Sherwin.  Mathematical  Tables,  in  ^wo.  17O6.  The 
best  edition  (revised  by  Gardiner)  is  that  of  1742.  This 
work  contains  the  logarithms  of  101 000  numbers,  and 
the  logarithmic  sines,  tangents,  secants,  and  versed  sines 
for  ever^  minute  of  the  quadrant  to  seven  figures. 

Gardiner.  Tables  of  Logarithms  for  all  numbersfrotn 
1  /o  102100,  and  for  the  sines  and  tangents  qf  every  t^i 
seconds  of  the  quadrant,  as  also  for  the  sines  of  the  J^st 
72  minutes  to  every  single  secind,  S^c.  4to.  1742.  This 
work  is  in  the  highest  repute  for  accuracy  and  useful- 
ness. 

Dodson.  The  Antilogarithmic  Canon,  being  a  Tabb 
qf  Numbers,  consisting  of  eleven  places  qfjlgures  torrem 
sponding  to  all  logarShms  under  100000/  whareby  Ife 
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L<^iriiliins.  lo0arUhmfor  any  nwiiber,  or  Ihe  number  for  any  loga^  number,  whole  or  fractional.     It  is  a  property  of  thU  Logttitk*^ 

^^'■■'V^^  rilhm  each  under  twelve  places  of Jigures,  are  readily  found,  series,  that  the  double  of  any  term  is  the  sum  of  the 

London,  1742.  two  adjoining  terms,  so  that  an  ariihmeiical  mean  be« 

Schultze  and  Ve^a  have  each  published  valuable  ta-  tween  two  numbers  is  half  their  sum. 

bles  of  logarithms  m  Gennany,  the  foimer  at  Berlin  A  geometrical  progression  is  a  series  of  numbers 

(1778),  and  the  latter  at  Vienna  (1783),  both  in  8vo.  which  increase  by  a  common  multiplier,  or  decrease  by 

V^  has  also  published  Thesaurus  Logariihmorum  a  common  divisor  called  their  ratio.     The  series 

complelus  ex  Arilhmetica  L<^arithmica  el  ex  Trisonome-  ^   £»  a   o   ^a  on  hm    o 

iria  ArtificiaU  Adriam  Flaca  CoUecius,  ^.  Lips.  1795,  1>  2,  4,  8,  10,  52,  64,  &c. 

in  folio.  is  of  this  kind.     Here  the  ratio  is  2,  but  it  may  be  any 

Callet.     Tables  portalives  ds  Logarilhmes,  <^Yr.  1783.  number,  whole  or  practical.     In  a  geometrical  series 

This  is  a  republication  of  Gardiner's  tables.     A  stereo-  the  square  of  any  term  is  tlie  product  of  the  two  ad- 

t3rpe  edition   of   this   work    was   printed    by    Oidot  joining  terms  ;  and  hence  a  gromelrical  mean  between 

in   1  ^Q5.      It   contains   the   logarithms    of    numbers  two  numbers  is  the  squai'e  root  of  their  product, 

from  1  to  108000,  the  logarithmic  sines  and  tangents  S.  To  proceed  now  with  our  theory,  let  us  suppose 

for  every  second  in  the  first  five  degrees,  and  for  every  that  the  terms  of  any  continued  geometrical  progres* 

ten  seconds  in  all  the  other  degrees  of  the  quadrant;  sion  which  begins  with  unity,  and  the  terms  of  any 

and,  according  to  tlie  new  division  of  the  quadrant,  continued  arithmetical  progression   which  begins  with 

(see  Trigonometky,)  for  every  ten  millionth  parts  of  zero,  to  be  written  opposite  to  each  other,  as  in  the  fol- 

the  quadrant,  &c.     it  contains  also  many  subsidiary  lowing  table,  in  which,  for  the  6?.ke  of  a  particular  ex- 

logarithmic  tables,  of  sreat  utility  in  calculation.  ample,  the  ratio  of  the  geometrical  series  is  2,  and  the 

Hutton.     Mathematical  Tables,  containing  Common,  common  difference  of  the  arithmetical  is  unity. 
Hyperbolic,  and  Logistic  Logarithns;  also  Sines,  Tan^ 

getUs,  Secants^  and  Versed  Sines,  both  natural  and  to-  Geom.  frog.                                    Anth.  Prog. 

garithmic,  ^c,  1785.     This  work  is  in  the  highest  re-  1 0 

pute,  as  well  for  its  accuracy  as  for  the  very  valuable  2 1 

history  of  logarithms,  and  of  the  trigonometrical  ta-  4 2 

bles,  which  it  contains.    It  has  now  passed  through  se«  8 3 

veral  editions,  and  is  the  work  best  known  of  any  in  16 4 

this  country.  S2 5 

Taylor.     Tables  of  Logarithmic  Sines  and  Tangents  64 6 

for  every  second  of  the  quadrant,  and  a  Table  of  Loga*  128 7 

rt/^m/ ^ a// nKni^erx/rom  1 /o  102000,  in  4to.  London,  256     .     .     . 8 

1792.     This  most  valuable  work  is  quite  a  treasure  to  512 9 

the  calculator,  in  the  present  improved  state  of  astrono-  1024* 10 

mical  knowledge.  2048 11 

About  the  beginning  of  the  French  revolution,  an  40^6    ••....     .^    ,.    12 
immense  system  of  logarithmic  tables  was  projected  &c.                                                &c. 
by  the  celebrated  Carnot,  and,  it  would  seem,  was  ac- 
tually prepared  for  the  press,  and  the  printing  begun ;  Supposing  the  two  series  to  be  continued  to  any  ex- 
but  uke  many  other  projects,  the  offsprmg  of  uat  teem-  tent,  the  numbers  of  the  arithmetical  series  are  called 
ing  period,  it  was  laid  aside.    However,  we  have  heard  the  logarithms  of  the  corresponding  terms  in  the  geo- 
that  it  has  been  again  revived,  and  that  it  will  be  com-  metrical  series. 

pleted,  if  not  as  rar  as  was  at  first  intended,  at  least  to  From  this  definition,  it  will  be  easy  to  verify,  by 

an  extent  sufiicient  for  all  the  useful  purposes  of  im-  induction,  the  truth  of  the  two  following  properties  of 

proved  science.  logarithms. 

1.  Tfie  sum  of  the  logarithms  of  any  two  terms  of  the 
geometrical  series  is  the  logarithm  of  that  term  which  is 

SECTION  11.  their  product. 

2.  The  difference  of  the  logarithms  of  any  two  terms 
Theory  and  Constuuction  of  Logarithms.  of  the  series  is  the  logarithm  of  that  term  which  is  the 

quotient  of  the  greater  divided  by  the  less. 

Tub  theory  of  loearithms  may  be  explained  in  vari<-  For  example,  the  sum  of  5  and  7,  the  logarithms  of 

ous  ways.     We  shul  begin  with  the  most  elementary,  the  terms  82  and  128,  is  1^2,  the  logarithm  of  the  term 

so  as  to  place  it  within  the  reach  of  readers  whose  ma*  40.96,  which  is  the  product  of  32  and  128. 

Ihematiod  knowledge  does  not  extend  beyond  the  ope^  Again,  the  difference  of  10  and  6,  the  logarithms  of 

rations  of  Arithmetic ;  and  as  we  shall  frequently  have  the  terms  1024  and  64,  is  4,  the  logarithm  of  the  term 

occasion  to  refer  to  the  properties  of  arithmetical  and  16,  which  is  the  quotient  of  1024  divided  by  64. 

seometrical  series  or  progressions,  we  shall  state  brief-  By  these  properties,  multiplication  and  division  of 

Tv  their  nature,  and  a  principal  property  of  each,  re-  any  terms  of  the  geometrical  progression  may  be  rea<- 

ierring  for  a  more  full  explanaticm  to  Algebra,  sect,  dily  performed  by  the  addition  and  subtraction  of  their 

viii.  logarithms  and  the  inspection  of  the  table.     Thus,  to 

2.  An  arithmetical  progression  is  a  series  of  num-  find  the  product  of  the  terms  16  and  64,  we  add  th«ir 

bers  which  increase  or  decrease  by  equal  differences,  logarithms  4  and  6,  and  opposite  to  10,  the  sum,  in 

The  series  of  natural  numbers,  1 ,  2,  S,  4,  &c.  is  of  this  the  arithmetical  series  we  find  1024,  the  answer.  Again, 

kind  ;  so  is  also  the  series  of  numbers,  to  divide  the  term  2048  by  the  term  256,  we  subtract 

1    9   <s  7  Q  11    Ar  8,  the  logarithm  of  the  latter,  from  11,  the  logarithm 

*'  ^'  ^'  ''  ^'  "'  *^*  of  the  former,  and  opposite  to  3,  we  find  8,  the  quo- 

Here  the  common  difference  is  2 ;  but  it  may  be  any  tient                                            1 
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hrithms.  4.  We  may  suppose  a  term  to  be  interpolated  between 
'  each  two  adjoining  terms  of  both  series,  by  taking  the 
square  root  of  their  product  in  the  geometrical  series, 
and  half  their  sum  in  the  arithmetical  series;  each  would 
then  consist  of  double  the  number  of  terms,  the  new 
terms  in  the  geometrical  series  would  be  approximate 
values  of  the  square  roots  of  the  numbers  2=1  x  2, 
8=2  X  4,  S2=4  X  8,  and  so  on ;  and  those  of  the  arith- 
metical series,  or  the  logarithms  of  the  others,  would  be 

.5  =  ?±1.   ,.5  =  i±-^.  2.5  =  ?±i.  &c.    The  ftrat 

seven  terms  of  tlie  two  series  would  then  be  as  follows  : 

Geom.  Senes.  Arith.  Series. 

1.00000)  ..->»...  0.0 

1.4.14214 0.5 

2.000000 1.0 

2.828427 1-5 

4.000000 2.0 

5  656864 2.5 

8-000000 3.0 

&c  &c. 

We  might  go  on  in  tliis  wa)%  interpolating  terms  con- 
tinually ;  ever)'  new  interpolation  would  change  tlie  ra^ 
tio  and  common  difference;  but  still  the  two  series 
would  have  the  same  relative  properties  as  at  first. 

5.  The  terms  of  the  geometrical  progression  which 
have  the  series  of  numbers  1,2,  S,  4f,  &c.  for  their  lo- 
garithms, proceed,  in  Briggs'  system,  in  a  decuple  ra- 
tio tlms: 

Geom.  Scries.  Arith.  Series,  or  Log. 

1 0 

10 1 

100 2 

1000 3 

10000 4 

100000  5 

&c.  &c. 

If  we  conceive  a  new  term  to  be  interpolated  between 
each  adjoining  pair  in  either  series,  as  explained  in  last 
article,  and  this  operation  to  be  again  repeated  on  the 
resulting  series,  and  so  on  continually,  tne  number  of 
terms  in  the  two  series  will  continually  increase,  and 
each  succeeding  interpolation  will  produce  a  new  geo- 
metrical series  having  smaller  dinerences  between  its 
terms  than  those  of  the  preceding  series. 

If,  taking  a  particular  case,  we  suppose  the  extreme 
terms  of  the  geometrical  series  to  be  1  and  100000,  as 
in  the  preceding  short  Table,  a  term  interpolated  be- 
tween each  adjoining  pair  w*ould  increase  tne  number 
to  1 1,  a  second  interpolation  would  produce  21,  and  a 
third  41.  Proceeding  in  this  way,  after  twenty  repeti- 
tions of  the  process,  there  would  be  produced  two  cor- 
responding series,  each  having  5242881  terms,  and  the 
last  two  in  tlie  geometrical  series  would  be  99999.78 
and  100000,  differing  only  by  the  small  fraction  .22: 
and  as  the  terms  go  on  increasing,  no  other  adjoining 
two  would  differ  by  so  much,- therefore  some  one  or 
other  would  be  nearly  equal  to  every  whole  number 
from  1  to  1  0000,  and  the  corresponding  terms  of  the 
arithmetical  series  would  be  the  logarithms  of  the  num- 
bers, according  to  Briggs'  system. 

6.  We  shall  now  show  how,  according  to  this  mode 
of  conceiving  logarithms,  they  may  be  actually  calcula- 
ted ;  and  as  a  particidar  example,  we  shall  find  Briggs' 
logarithm  of  5. 

Imo.  The  number  5  is  between  1  and  10,  the  loga- 
rithms of  which  we  already  know  to  be  0  and  1 :  Let  a 
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geometncal  mean  be  found  between  the  two  former,  Logwlthmi. 
and  an  arithmetical  mean  between  the  two  latter.  The  "^^^ 
geometriod  mean  will  be  the  sauare  root  of  the  product 
of  the  numbers  1  and  10,  whidi  is  8.162277,  and  the 
arithmetical  mean  will  be  half  the  sum  of  the  loga- 
ridims  0  and  1 ,  which  is  0.5,  therefore  the  lo^rarithm  of 
8.162277  is  0.5.  But  as  the  mean  thus  found  is  not  suf- 
ficiently near  to  the  proposed  number,  we  must  proceed 
with  the  operation  as  follows : 

2^o.  The  number  5,  whose  logarithm  is  sought,  is 
between  8.162277,  the  mean  last  found,  and  10,  the 
logarithms  of  which  we  know  to  be  0.5  and  1 ;  we  must 
now  find  a  geometrical  mean  between  the  two  former, 
and  an  arithmetical  mean  between  the  two  latter.    The 

one  of  these  is  v/(3.l62277  X  10)  =  5.623413,  and  the 
otlier  is  =  0.75 ;   therefore  the  logarithm  of 

5.G2S41S  is  0.75. 

3tio.  We  have  now  obtained  two  numbers,  namely 
3.162277  and  5.623413,  one  on  each  side  of  5,  together 
with  their  logarithms  0.5  and  0.75,  we  therefore  pro- 
ceed exactly  as  before,  and  accordingly  we  find  the 
geometrical  mean,  or  -/ (3.162277  X  5.623418),  to  be 

.  1.       .    1                  0.5-1-0.75  ^ 
4.216964,  and  the  arithmetical  mean,  or ,  to 

be  0.625 ;  therefore  the  logarithm  of  4.2169^4  is  0.625. 

4/0.  We  proceed  in  the  same  manner  with  the  num« 
hers  4.216964  and5.62S41,  (one  of  which  is  less  and  the 
other  greater  than  5),  and  their  logarithms  0.625  and 
0.75,  and  find  a  new  geometrical  meanj^  viz.  4.869674, 
and  its  corresponding  arithmetical  mean«  or  logarithm^ 
0.6875. 

We  must  go  on  in  this  way»  till  we  have  found  twen* 
ty-two  geometrical  means,  and  as  many  arithmetical 
terms,  or  logarithms.  And  that  we  may  indicate  how 
these  are  found  from  each  other,  let  the  numbers  I 
and  10  be  denoted  by  A  and  B,  and  their  geometrical 
means  taken  in  their  order  by  C,  D,  £,  ^o.  then  the 
results  of  the  successive  operations  will  be  as  in  the 
following  Table  s 


B  = 
C  = 
D  = 
£  = 
F  = 
G  = 
H  = 
I  = 
K  = 
L  = 
M  = 
N  = 
0  = 
P  = 

Q  = 

R  = 
S  = 
T  = 

V  = 
W= 

Y  = 
Z  = 


^AB  : 
^BC  : 
V'CD  : 
V'DE  : 
-v/DF  : 

V^FH: 
^HI  : 
^IK  : 

-/KM 
^KN: 

^/OP 

^OQ 

v^OR 

i/OS 

V^OT: 

^TV  ; 

v^WV 

-v/VX: 

V'XY: 


Numbers. 

1.000000 
10.000000 

3.162277 
5.623413 
4.216964 
4.869674 

5.232991 
5.048065 
4.958069 
5.002865 
4.980416 
4.991627 
4.997240 
5.000052 
^4^998647 
4.999350 
4.999701 
4.999876 
4.999963 
5.000008 
4.999934 
4.999997 
5.000003 
5.000000 


LtOgarithms. 

0.0000000 
1.0000000 
0.5000000 
0.7500000 
0.6250000 
0.6875000 
0.7187500 
0.7031250 
0.6953125 

0.6992 187 
0.6972656 
0.6982421 
0.6987304 
0.6989745 
0.6988525 
0.6989135 
0.6989440 
0.6989592 
'  0.6989668 
0.6989707 
0.6989687 
0.6989(>97 
0.6989702 
0.6989700 


As  the  last  of  these  means,  vis.  z,  agrees  with  5,  the 
proposed  number,  as  far  at  least  as  Uie  sixth  place  of 
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Ki^riUuni.  decimals,  we  may  safely  consider  them  as  very  nearly  ed  by  the  other  point  P,  it  follows  that  a  system  of  Uk  Wt^ 

equal,  therefore  their  logarithms  will  also  be  very  near-  garithms  may  be  adapted  to  any  magnitudes  whatever;  ^"HrH 

]y  eoual,  that  is,  the  logarithm  of  5  will  be  0.6989700  also^  that  there  may  be  an  endless  variety  of  systems, 

nearly.     And  by  a  like  process  the  logarithm  of  any  each  depending  on  the  ratio  of  the  velocities   with 

other  number  may  be  found.  which  the  moving  points  leave  the  positions  a  and  A.  . 

7.  From  the  logarithm  of  5,  and  the  logarithm  of  This  application  of  motion  to  the  theory  of  loga^ 
10,  which  in  Briggd'  system  is  1,  we  may  find  the  lo-  rithms,  was,  at  the  time,  a  happy  thought  of  the  in- 
garithm  of  2,  the  quotient  of  10  divided  by  5  ;  we  have  ventor ;  it  certainly  gives  clear  notions  of  their  nature, 
only  to  subtract  the  logarithm  of  5  from  the  log.  of  10,  although  it  affords  no  aid  in  their  computation.  It  is 
ana  the  remainder  0.S0I0300  is  the  log.  of  2.  the  more  remarkable,  as  the  inventor  of  fluxions,  at  a 

The  logarithms  of  20,  200,  2000,  &c.  are  got  from  later  period,  also  employed  the  theory  of  motions  in 
the  logarithms  of  2  and  10.  100, 1000,  &c.  by  adding  developing  ite  principles.  In  both  cases,  however,  the 
the  logarithms  of  2  and  10  for  the  logarithm  of  20,  application  was  quite  a  thinp  of  convenience, 
those  of  2  and  100  for  the  logarithm  of  200,  and  so  10.  The  next  view  which  we  shall  take  of  the  sub- 
on.  It  is  evident  that  the  logarithm  of  any  mimber,  ject,  originated  with  Kepler,  who,  in  consideration  of 
and  the  logarithm  of  the  product  of  that  number  by  the  objections  of  the  elderly  German  mathematicians  to 
any  power  (^10,  will  be  the  same  in  all  the  figures  af-  Napier's  method,  founded  the  theory  on  the  doctrine 
tcr  tne  decimal  point.  of  ratios. 

8.  If,  in  addition  to  the  logarithms  of  the  numbers  In  order  to  make  the  ratios  of  quantities,  or  the  rela- 
2  and  5,  the  logarithms  of  3  and  7  were  found,  each  by  tions  that  they  have  to  each  other  in  respect  of  magni- 
a  series  of  interpolations,  we  might  then  find  the  lo-  tude,  a  subject  of  geometrical  reasoning,  mathematt- 
garithms  of  many  more,  such  as  could  be  produced  cians  regard  them  as  a  species  of  quantities  themselves,, 
from  them  by  mutiplication,  as  4  =  2  x  2,  6  =  2  x  S,  which,  like  geometrical  magnitudes,  admit  of  being 
8^2x2x2,  9=3X3>  12  =  2x2x3i  14=  equal  and  unequal ;  of  several  being  united  so  as  to 
2  X  7>  1^  =  3  X  5>  &C.  f<D^°^  A  whole;  and,  on  the  other  hand,  of  a  whole  be* 

In  fact,  the  chief  labour  of  constructing  a  table,  is  ing  resolved  into  parts.     This  species  of  quantity  or 

the  findmg  of  the  logarithms  of  the  prime  numbers  ;  magnitude,  which  is  quite  a  creation  of  the  njind,  dif- 

for  these  once  known,  the  logarithms  of  the  composite  fe"  from  the  other  objects  of  geometrical  discussion, 

numbers  are  obtained  by  addition  of  the  logarithms  of  viz.  lines,  sur£aces,  &c.  in  this,  that  it  is  necessary  to 

their  factors.  give  definitions  of  what  is  meant  by  equal  ratios ;  also 

9.  Having  given  such  a  view  of  the  theory  and  the  hy  a  ratio  greater  or  less  than  another  ratio,  and  by  the 
manner  of  computing  logarithms  as  may  be  under-  fiuni  or  difference  of  ratios ;  whereas  the  like  affections 
stood  by  such  as  know  the  common  principles  of  arith-  and  combinations  of  geometrical  magnitudes  arise  in- 
metic,  we  shall  new  explain  briefly  their  theory,  as  mediately  out  of  their  nature,  and  do  not  require  to 
delivered  by  the  inventor,  and  the  mathematicians  of  ^  defined, 
the  early  part  of  the  16th  century.  H-  When  two  qualities  A  and  C  are  compared  by 

Applyuig  Napier's  method,  not  to  his  original  loga-  the  intervention  of  a  third  B,  the  raUo  of  A  to  C 
rithms,  but  to  such  as  are  now  in  use,  we  are  to  sup-  i*  considered  as  made  up,  or  compoundedy  of  the  ra- 
pose  that  two  points  p,  P  generate  lines  a/,  AF  by  tios  of  A  to  B  and  of  B  to  C,  (Geometry,  Sect.  V. 
continued  motion,  the  former  moving  with  a  velocity       Def-  10.)     According  to  this  definition,  to  express  a 

ratio  which  is  the  sura  of  the  ratios  of  P  to  Q,  and  of 
o  abcdef  R  to  S,  (the  terms  of  each  ratio  being  any  quantities  of 

the  same  kind,)  we  may  take  any  quantity  A,  and  find 

B  a  fourth  proportional  to  P,  Q  and  A ;  also  C  a  fourth 

proportional  to  R,  S  and  B ;  then,  the  ratio  which  is 

compounded  of  the  ratios  of  P  to  Q  and  R  to  S,  will 

be  the  ratio  compounded  of  the  ratios  of  A  to  B  and  B 

•o  regulated,  that  supposing  the  increments  ab,  he,    to  C ;  that  is,  the  ratio  of  A  to  C. 

cd,  de,  eft  &c.  to  be  generated  in  equal  times,  and  o        It  is  of  no  consequence  what  may  be  the  magnitude 

to  be  a  given  point  in  the  line  a  b  produced,  these  may    of  the  assumed  quantity  A  ;  for  if  we  suppose  it  to  have 

be  among  themselves  as  the  distances  oa,  ob,  oc,  od,    a  different  value  a,  and  b,  c,  to  be  the  correspondiog 

Ojf,  &c.  Avhile  the  latter  moves  with  an  uniform  velo-    values  of  B  and  C ;  because  A :  B :  :  a  :  6,  and  B  :  C : : 

city,  and  generates  the  increments  AB,  BC,  CD,  DE,    b  i  c,  therefore  A:  C: :  a:  c,  (Geometry,  Sect  5. 

&c.  which  are  all  e^ual  in  the  same  times.     Then  be-    Prop.  8 :)  thus  the  consistency  of  the  definition  of  a 

cause,  by  hvpothesis,  oa:ob::ab:bc,by  alternation,    ratio  which  is  the  sum  of  two  ratios  is  established. 

oa:ab::obtbc,  and  by  composition  oa:ob::ob:oc.        12.  From  the  definition  of  a  compounded  ratio,  that 

In  like  manner  it  may  be  shewn,  that  ob:oe::oczod^    of  a  double  or  rather  duplicate  ratio  naturally  follows ; 

and  again,  that  oc:od::od;oe,  &c.  so  that  oa  and    also  that  of  a  triplicate  ratio:  (Gisometry,  Sect.  v. 

^  6,  ,0  c,  od,o  e,  &Q.  the  distance  of  the  moving  point    Def.  1 1  and  12;)  and  in  general,  of  a  ratio  that  is  any 

p  from  the  origin  o,  at  the  end  of  eoual  times,  consti-    multiple  of  anotner  ratio.     Thus,  ratios,  like  geometn- 

tuta  a  series  of  continued  geometncal  proportionals ;    cal  magnitudes,  may  be  measured  by  numbers,  some 

while  AB,  AC,  AD,  AE,  &c.  the  distances  gone  over    quantity  of  their  own  kind  being  regarded  as  the 

by  the  other  point  P  in  the  same  times,  form  a  corre-    unit. 

aponding  series  of  continued  arithmetical  proportion-  Let  us  suppose  that  r  is  any  number,  and  that  the 
als.  The  latter  series  of  magnitudes  will  therefore  be  ratio  of  r  to  1  is  the  unit  by  which  all  ratios  are  to  be 
the  logarUhms  of  the  former,  (Art.  S.^  And  since  by  measured  ;  the  ratio  of  r^  to  1,  which  is  duplicate  of 
the  continued  motion  of  the  point  /»,  its  distance  from  the  ratio  of  r  to  1,  will  be  measured  by  2  ;  the  ratio  of 
o  will  successively  acquire  every  degree  of  magnitude  r'  to  1,  ita  triplicate,  will  be  measured  by  3 ;  and  in 
towbich  there  must  be  a  corresponding  distance  describ*   general,  the  measure  of  the  ratio  r"*  to  1,  (m  being  any 


A 

P 

B    C    D    E    F 

1      1      1      1      1 

P 

number  whatever,^  will  be  m.  In  like  manner,  the 
measure  of  the  ratio  ofr"  to  1  will  be  »,  (it  being  any 
number,)  and  the  measure  of  the  ratio  of  r^^"  to  1  will 
be  m+w  "  but  r"+»  is  the  product  of  r"»  and  r*» ;  hence 
it  follows,  that  the  measure  of  the  ratio  of  the  product  of 
tmo  numbers  to  unity ^  is  the  sum  ofUie  measures  of  the 
ratios  which  the  numbers  themselves  have  each  to  uniti/. 
From  this  it  appears,  that  the  measures  of  the  ratios  t)f 
numbers  to  I ,  have  the  very  same  properties  as  the  lo- 
garithms of  numbers,  (art.  3.)  so  that  the  logarithm  of 
a  number  may  be  defined  the  measure  of  its  ratio  to  unity. 

13.  The  number  r,  (the  antecedent  of  the  unit  of  ratios,) 
must  be  supposed  a  little  greater  than  1,  in  order  that 
t*,  some  one  of  its  powers,  may  coincide,  or  almost  co- 
incide, with  any  number  that  can  be  assigned.  With 
this  condition,  r  may  be  any  number  wluitever ;  and 
therefore,  there  may  be  innumerable  diflferent  systems 
of  logarithms.  If  the  measure  of  the  ratio  of  10  to  1 
be  assumed  equal  to  10000000,  then  r^ooooooo  must  be 
eoual  to  10,  and  r  must  be  the  10000000th  root  of  10, 
yiHrhich  is  1.0000002302585  nearly :  If  a  Series  of  oon- 
tifliual  proportionals  were  formed,  having  one  for  its  first 
term,  and  this  number  r  for  its  second,  the  SO  10300th 
term  of  the  series  would  be  2,  and  the  4771213th 
term  would  be  3,  &c.  and  of  course  the  10000000th 
term  would  be  10;  therefore  1 0000000  being  assumed 
as  the  measure  of  the  ratio  of  10  to  1 ;  3010300,  and 
4771213,  would  be  the  measures  of  the  ratios  of  2  to  1, 
and  of  3  to  1  respectively :  but  as,  instead  of  these 
numbers,  any  proportional  parts  of  them  may  be  taken, 
we  may  make  the  ratio  of  10  to  1  the  unit  by  which  all 
other  ratios  are  measured,  and  then  its  measure  being 
1,  the  measure  of  the  ratio  of  2  to  1  will  be  .3010300; 
that  of  3  to  1  will  be  .4771213,  and  so  on  with  other 
numbers. 

Regarding  then  the  ratio  of  r  to  1  as  an  element^  all 
other  ratios  having  1  as  a  common  consequent  may  be 
measured  each  by  the  number  of  times  it  contains  that 
element,  according  to  the  notion  of  the  multiple  of  a  ra- 
tio Ud  down  in  Geombtry,  (Sect  3.  Def.  1 1  and  12.) 
and  these  numbers,  or  any  others  proportional  to  them, 
are  in  fact  the  logarithms  of  the  numbers  which  are 
the  antecedents  of  the  ratios.  Hence,  indeed,  they 
have  been  called  ioearithms  ;— which  word,  if  regard 
la  had  to  its  etymology,  is  ;i«y«9  dfi$fu},  or  the  number 
of  small  and  equal  ratios,  or,  as  Dr.  Halley  calls  tibem, 
ratutnculce,  contained  in  tiie  several  ratios  of  quantities 
one  to  another. 

14.  This  mode  of  treating  loffarithms  aathe  measures 
of  radoa  is  quite  legitimate,  and  agreeable  to  the  theory 
of  jproportion,  as  received  from  Sie  ancient  geometers. 
It  18,  however,  considerably  abstract,  in  as  much  as  the 
doctrine  of  ratios  on  which  it  rests,  is  the  most  subtle 
tpecolation  in  geometry  aa  delivered  by  Euclid.  For  a 
more  complete  developement  of  this  view  of  the  sub- 
ject, the  leader  may  consult  the  writings  of  Kepler  al« 
leady  quoted;  also,  Saunderson's  Akebra,  Maseres* 
Trigonameiryt  (art  184,)  and  the  Posthumous  Works  of 
Dr.  R.  Simson. 

1 5.  There  is  a  view  of  the  subject  which  readily  adapts 
it  to  the  resoaroea  of  modem  analysis,  namely,  that  in 
which  all  numbers  are  considered  as  the  powers  of  some 
asBomed  number ;  and  then,  the  indices  of  those  powers 
are  the  logarithms  of  the  numbers.  We  have  treated  of 
logarithms  so  fully,  under  this  point  of  view,  in  A^ebrth 
Sect  xix.  as  to  render  it  unnecessaiy  to  do  more  m  tfaia 
place,  than  briefly  to  repapitulate  the  condusiflos  which 
have  there  been  brought  out 
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16.  It  has  been  found  (Algebra,  art.  341.)  that  if  LognHHiwi. 
{l+v)  denote  any  number 

(A) 


.   r      'f'     v^     V*     tfl      ^    1 

Log.(l+»)=M  j»--  +  y  +  -4^+y->  &c  I 

Here  M  denotes  a  constant  quantity,  which  is  the 
modulus  of  the  system*  (Alobbra,  Art.  344.)  It  ia 
always  the  reciprocal  of  the  Napierian  logarithm  of  the 
radical  number  or  basis  of  the  system.  In  Napier^a 
System  M  =  l,  (Algebra,  Art.  343.)  but  in  Briggs' 
System,  (Art.  348.) 

Or,  more  correctly, . 

M  =:  .4342944819032518276511289189166. 

This  is  the  series  earliest  known  for  the  calculadon 
of  logarithms.  It  was  first  published  by  Mercator  in 
1668,  but  Newton  had  discovered  it  in  1666.  It  gives 
the  logarithm  of  any  number  that  is  but  a  little  great- 
er than  1,  with  great  facility :  if  v  be  nearly  equal  to 
1,  the  series  conveys  too  slowly  to  be  of  any  use ;  and 
if  t?  be  greater  than  1,  it  diverges. .  It  may,  however, 
be  transformed  into  others  that  apply  to  every  possible 
case.    Put .—  o  for  -f  v,  and  we  have 

Log.(l-0=-M  {„+|+|+^+|+  ,&.} 

but  log.  (1  —  e)  z=  —  log,  — ,  therefore,  changing 

the  signs  on  both  sides,  we  have 

(B) 

1  C  V*         V^        V^         H^  1 

W- 1=7  =  **  r+Y  +T+  T+  T  +'  *•=•  J 

This  is  Dr.  Wallis's  series,  and  it  is  always  appli* 

cable ;  for  whatever  number  we  put  =:  -^ ,  v  will 

•^  1  — « 

be  a  proper  fraction. 

By  adding  together  the  formulae  (A)  and  (B),  and 

remarking  that  log.  ( 1  ^  v)   4-  log.  y^ — ^  =  log. 


1  +  t; 


{l-v) 


we  have 


(C) 


which  is  James  Gregory's  series  for  the  logarithm  of  a 
number. 

To  give  it  a  more  general  form,  let  us  put  j^ — 

and  the  formula  becomes 
(C) 


=  T' *""  =  «+/ 


^•T-^l^+i^y+fg^ 


Of  the  three  series  which  we  have  yet  found,  thia 
last  is  the  most  convenient,  and  most  generally  ap« 
plicable.  It  converges  very  fast  when  the  difierenoe 
between  the  numerator  and  denominator  dT  the  fractioB 
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Lognilhmi.  ir  . 

-  18  a  niull  whole  number :  therefore^  in  computing  a 

table,  it  would  be  proper  to  reduce  the  calculation  of 
all  the  logarithms  to  this  caae,  which  may  be  done  by 
deducing  them  one  from  another.  Thus,  if  we  put 
•r=x+ 1,  and  tnzx,  then  ti  —  <=1,  u  +  l  =  2x  +1, 

^=  ^^j- and  log.  "=  log.  II  —  log.  /  =  log.  (x+ 1 ) 

—  log.  X,  These  quantities  being  substituted  in  the 
last  series,  give 

1  1 


li«.(2+l)»log.x+2M 


\2x' 


+  i 


2*+l     '(«*+!)•  ^»(2x+l)» 


T+i; 


+  &C. 


} 


Hence,  having  found  the  logarithm  of  any  number, 
we  can  find  the  logarithm  of  the  next  in  order  by  a  se- 
rieswhich,  in  the  most  unfavourable  case,  (that  of  x=l), 
converges  with  great  rapidity. 

Again,  let  us  assume  u=zjc\  tz=j^—l  sz  (x^— 1 )  fx  + 1 ), 

then  «-/=  1.  «+te2  ^-1,  log.  ?=log.^j^^^^^j 

Tneie  being  tbiu  substituted  in  the  series,  give 

(E) 
log.  «=  i  |log.  (x^l)+log.(x+ 1)} 

This  formula  gives  the  logarithm  of  any  whole  num- 
ber by  those  of  the  two  adjoining  numbers,  and  a  series 
which  always  converges  with  great  rapidity.  It  was 
first  given  by  Dr.  HaTley. 

17.  A  foreign  mathematician,  M.  Lavemede,  has  ex- 
tended the  principle  by  which  a  logarithm  is  deduced 
from  other  logarithms  and  a  swifUy  converging  series,  in 
an  eUborate  Analytical  Memoir.  (Annates  des  Mathema^ 
iiquest  voL  i.  1 81 1 A  He  has  investigated  rational  func- 
tions of  j;  which  admit  of  beinr  resolved  into  factors, 
and  which  differ  only  in  their  last  terms.  Our  limits 
will  not  admit  of  our  pursuing  his  analysis,  which  be- 
sides does  not  belong  to  the  ueory  of  logarithms,  but 
we  shall  give  some  of  his  results. 

1.  The  functions. 


(x+1)*  (x— 2)=x»— 3  J?— 2, 


which  admit  of  being  resolved  into  factors,  differ  in  the 
last  term  only.  Let  us  assume  the  first  equal  to  ti,  and 
the  second  equal  to  t,  then 

log.  I  =  f  log.(x_l)  +  log.(x  +  2)  —  21og.  (x+1) 

—kg.  («—«). 

t^— f  2 

Let  OS  put  — --=- — ^  =  T,  and  we  have  from 

formula  (C) 

(F) 
Slog.  fx-.l)+lflg.  (x+2)— 2  log.  (x-|.l)— log.  (x— 2) 

=2M  Jt+IT'-HT^  +  ^T^  +  &cl 

This  formula  gives  the  logarithm  of  x+S  from  those 
€fx«>2,  x-«l,  andx4.1.  It  has  been  given  by  De- 
hmbce  in  his  introduction  to  the  Tables  of  Borda. 


2.  The  functions 

(x+ 1)«  (x+4)=x5+6  x«+9x+4, 

x(x+3)»=x'+6x*+9*> 

have  the  requisite  property :  by  making  the  former  :=  «, 
and  the  latter  =  f,  also 

«— i  2 


L<^iriil 


we  get 


=T 


2  log.  (x+l)+log.  (x+4)  —  log.  X  —  2  log.  (x+3) 
r=2M  JT+lT^+f  T5+|T^+&c| 

The  substance  of  this  formula  was  given  long  ago  by 
Muller,  in  his  Treatise  on  Conic  Sections  and  Fluxions. 
It  serves  to  find  the  logarithm  of  a  number  x-f-4  from 
those  of  X,  x-(-l,  and  x-{-3. 

3.  Passing  to  functions  of  the  fourth  degree,  these 
satisfy  the  requisite  conditions. 

(x— 4)  (x+4)  (x— 3)  (x+3)=:x*— 25x«+144, 
x«  (x  — 5)  (x+5)=zx*  — 2Sx». 

Hence,  putting  the  former  =/,  and  the  latter  rzu  ;  also 

72         ^^^ 


we  have 


n+i     x<— ^5x«+72 


log.  (x— 4^  +  log.(x+4)  +  log.  (x— S)+log.(x+S)— 
2  log.  X  —  log.  (x —  5)  —  log.  (x-f  5.) 

=2M{T+lTJ+3T*+iT7+,&c} 

This  formula  gives  the  logarithm  of  (x4-5}  from 
those  of  six  inferior  numbers. 

4.  In  like  manner,  from  these  functions, 

<=(x+6)  (x-J-S)(x+2)(x— 1 )  =x*+  10x3  4. 25x«— 36, 
uzz    x*(x+5)«  =x*-|-10xJ+25x», 

we  obtain 

•«  +  <"'x<+10x«+25x»  — 18  • 

and  this  other  formula, 

log.  (x+6)  +  log.  (x+S)+  log.  (x+i)  +  log.  (x—  1) 
—  S  log x<—  8  log.  (x+5) 

=:2M{T+iTJ+iT»+iT+&c} 

This  formula  gives  the  logarithm  of  (x-f-B)  from  the 
logarithms  of  five  smaller  niunbers. 

We  shall  not  pursue  farther  this  mode  of  finding  for- 
mulae for  the  computation  of  logarithms.  The  author 
of  the  memoir  referred  to,  however,  carries  it  to  frmc- 
tions  of  the  fifrh  and  sixth  degrees,  and  also  shews  how 
they  may  be  applied. 

18.  We  thsil  now  explain  briefly,  how  the  formula 
are  to  be  applied  to  the  actual  construction  of  the  table. 

We  may  begin  with  finding  Napier's  logarithm  of  2 
from  formula  (C.) 

Putting  tf=2,  /=1,  wehaven  — <=l,ii+<=3;  and 
since  in  Uiis  case  M=l,  we  obtain 


LOGARITHMS.  •BS 

The  cakulation  is  put  Ativm  at  length  in  Alobbra,    pie  the  loguithm  of  7351 1  the  number  may  h6  expresB-  Logaritbipa 
Art,  S47 ;  Gram  which  it  appears  that,  as  fitf  as  eight    ed  thus :  "  ~*  ' 

decimal  places^ 

Nap.  log.  23  .69314718* 
Napier's  logarithm  ot  5  may  be  found  ^om  the  same 
formula,  but  more  expeditiously  from  formula  (D ;) 
for  we  have  log.  4=S  log.  2=  1 .38629^36 ;  and  putting 

*=4,  we  find- — ---=-:  hence  the  formula  gives 

*«r-^  1      9 


7351=1000X7X^X-|^X,^; 

73  7Sfl> 

hence  log.  7351  s  3  +  log.  7+  log.  ---  +  log.  -^^^^  + 


70 


730 


Four  terms  of  the  series  are  sufficient  to  give  its  sum 
true  to  the  eighth  decimal^  to  which  adding  log.  4^  we 
get 

Nap.  log.  5=1.60943791. 
By  adding  together  the  logarithms  of  2  and  5*  we  oh* 
tain  Nap.  ]og.  10=2.30258509 ;  and  by  dividing  unity 
hy  this  number,  we  find 

M=.434294482. 
If  we  multiply  Napicr*s  logarithms  of  2  and  5  by  this 
Bumber^  they  become  Briggs',  or  Common  logarithms, 

log.  2=.S0103000,      log.  5=.6989700. 


lot^ 
**  7S50' 

Thus  the  determination  of  the  logarithm  of  the  large 

number  7351  is  reduced  to  the  finding  of  those  of  the 

73    735' 
.».U  number:,  «.d  of  the  three  frwtion.  ^.  ^^. 

7351  / 

Thus,  putting  u^73,  and  /=70,  we  have 

73  f    3        1     3'        1     3^  1' 

log.^=2M|  — +g  j^  +  -^^+,&c} 

and  similarly  for  the  others. 

The  loffarithms  of  large  numbers  may  also  be  found 
thus:  Ca&ing  N  the  number,  let  its  square  root  be 
taken,  and  again  the  square  root  of  its  square  root, 
which  will  be  its  fourth  root,  and  so  on  unm  a  root  be 
found  that  is  bat  a  little  greater  than  unity.    Let  l+v 


The  copiinon  1<^.  of  8  may  be  found  from  thow  of   be  the  ath  root  of  N  found  m  this  manner,  (n  being 
e  and  4,  by  formuk  (E).    Making  «=:3,  we  have 
11. 


The  sum  of  three  terms  of  the  series  are  sufficient  to 
give  . 

log.  S=:.47712l25. 
By  adding  the  logarithms  of  2  and  3,  we  get 

log.  6=.778 15155. 
Formula  (F),  which  gives  the  logarithm  of  a  number 
x-l-2,  by  means  of  the  logarithms  of  three  lower  nuin« 
bers,  «+l,  X — 1,  x — 2,  may  be  employed  for  finding 

the  logarithm  of  7.    In  this  case  ir=5  and       ^ 
1  1 


From  the  formula  we  obtain 

2M         2M 


log.  7=2  log.  6+  log.^— 2  log.44 


+ 


+  !&<?• 


5.11^3.53.  J 13 
Here  two  terms  of  the  series  are  sufficient  to  give 

log.  7=.84509804. 
Thiw  tunes  log.  2  gives  log.  8=.9030900O,  and  twice 
log.  S.  gives  log.  9— .95424251.  The  logarithm  of  10 
IS  unity.  The  sum  of  the  logarithms  of  2  and  6  is  the 
logMithm  of  12.  The  logarithm  of  11  may  be  found 
from  log.  10  by  formula  (D),  or  from  the  Waridmis 
of  lOand  12by  formola  (E).    By  the  former, 

l<V.ll=log.lO+2M  j~+-JL+-l-4.  &cl 
«iid  by  the  latter, 

log.  H=:i^log.l0  +  log.2  +  log.6) 

t'iir"*'  3.2413 +**^^* J 

tins  manner  the  whole  teble  may  be  computed,  each 
«-♦^m  being  deduced  from  those  before  it. 


some  power  of  2.)  Because  Nnsl^-v,  by  the  nature 
of  logarithms  -  log.  N=log.  (1+v),  and  by  formula 
(A)  we  have 

log.  N=«  log.  ( l+»)=» M I  »-|-+ ^_^+&a  J 

where  the  series  will  converge  so  much  the  faster  as  v 
is  smaller. 

20.  We  have  given  one  application  of  formula  (F) 
to  the  computation  of  a  single  logarithm  from  others, 
(art  18.)  We  shall  now  shew  how  it  may  be  applied 
to  the  computation  of  several  at  onoe,  viz.  those  of  2j 

Putting  «  successively  equal  to  5,  6,  7,  8,  we  get 
tliig.4+log.T— 21og  ft-liig.3«SM|^  +  .^  +  te»l 

21og.5+lo».8-.21og.T-log.4«2M|JL+_I^4.Ac.| 
2  log.  e+log.  9— 2log.»-4og.  5b2  M  |  -1  4.     ^      -f  &c  I 


flog.7+log.ia-.2Iog.  9-log.  6«2  M  J  i^  +  JL. 


Hence,  by  resolving  the  numbers  into  their  factors,  we 
have 

2log.2— 31og.3  +  log.7«2Ml  -L         ^  '^ 


3.56* 


+  &C 


} 

log.«+«Iog.&-81og.T««M|  i+^  +  ftc.} 


Here  there  are  four  unknown  quantities,  via.  the  Toga* 
rithms  of  2,  3,  5,  7>  and  as  many  equations :  hence  the 
IQ   If  it  wm  rw««^-yV;j"LH — -.''ViT";  "•   . ,  unknown  quantities  may  all  be  determined  by  elimina- 

*  Ja«;«  n««^;S^^  f  ^1  ^P«^  *«  logarithm  of    tion.  as  taught  in  algebra. 
^1  ^^^^rl!^^"^^  ^^""y  ^^'  ^^  ^«°-        «i-  The  !ogarith^s  of  all  the  numbers  in  the  table 


B6* 
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lifprftlnni.  after  the  first  1000  may  be  most  expeditiously  found 
from  these,  by  computing  their  differences:  for  the 
difierenoes  being  known*  each  logarithm  may  be  de- 
rived from  that  before  it,  by  addition  only. 

From  the  logarithms  of  the  first  thousand  numbers 
we  have  the  logarithms  of 

10100,  10200,  10300,  10400,  &c 

proceeding  by  equal   intervals  of  100  to  10000,  by 

simplv  adding  2  to  the  index  of  the  logarithms  of  101, 

102,  i03,  &c. 

Now  let  N,  N',  N"  be  any  three  of  the  consecutive 

numbers  between  10000  and  100000,  which  differ  by 

100 ;   and  »,  n',  n"  any  three  consecutive  numbers  b^ 

tween  N  and  N*",  which  differ  by  a  unit ;  also  let       i 

N' 
A=log.  N'  —  log.  N  =  log.  ^v_3QQ» 

A'=log,N''-log.  N'  =  log.-'±^, 
d  =  log.  n'  —  log.  IB  =  log.-;— ^, 

d'  =  log.  n"  —  log.  n'  zs  log.  — i — . 

a 

Then,  rejecting  such  terms  of  the  logarithmic  series 

^  are  divided  by  the  fourth  and  higher  poweis  of  N' 

and  n^  on  account  of  their  smallness,  we  have  by  for- 

mula  (A)  and  (B), 

^.  r    100        100«  .   lOOJ) 
A=  M| -^+ ^^. +^^  I  nearly, 

100        100«       1003 


.•=M{^ 


2N'«"^3N'3 


>•  nearly. 


Hence  A  — A'=s  M  -^t^-  nearly,  and 


Nt 


M 


10000  ""  N'«' 


M 


In  like  manner  we  have  d  —  d'^ — ;--:  therefore 


«' 


lOUOO  la'«      ,1     i 

1  1 

The  quantity  ~^^—  is  greatest  when  N'  and  «' 

are  the  smallest;  that  is,  when  N'=  10100  and  fi'- 
10000,  in  which  case  it  is  less  than  -0000000002; 
therefore  it  may  be  neglected,  and  we  may  reckon 

Again,  because 
log.  (N  +  1 )  =  log.  (N'-.99)  =  log.  N'  +  log.  (l-^) 

=log.  N'-  M  {  ^  +g^i+.  &c   } 
and  similarly, 
=loK.(N'-100)=log.N'-Mj  ^«>+^+.  &C.  I 

by  subtracting,  and  rejecting  the  terms  divided  by  the 
third  and  higher  powers  of  N/,  we  have 

log.(N+l)-log.N=M|^-J|'^  I  i««ly. 

But  from  what  has  been  found  above,  it  appears  that 
A        w    fl     .     100   1         , 

loo=^  1n-+2N^-"J°"*'^^^ 

therefore,  bg.  (N+1)— log.  N-     ^       ^^ 


these  two  equations,  we  obtain  log.  (N'4>l)^ag.N=  Lngiridiv 
A        49.5(A— A^) 

100  "*"  10000 

Now,  since  by  supposition  d'=rlog.  n*^— log.  n'f  it  is  evi* 

dent  that 

log.  ii''=log.  fi'-|-(f'=log.n'4-d-<(f— 4f) 

=log.»'+d-^; 

and  since  £/slog.n'-i-log.  n,  if  we  suppose  mzN,  wehave 
d=log.  (N+1 ) — log.  N  ;  if  we  suppose  ii=n4-  1,  then 
</=log.  (N-l-2)— log.  (N+l);and8oon.  From  theae 
two  formulse,  therefore,  vis. 

and  log.  ii-=log.  «'+d_^^, 

we  obtain  the  following  rule  for  computing  logarithma 
from  one  another. 

1  Let  N,  N%  N''  be  any  three  numbers  in  arithmeti- 
cal progression,  not  less  than  10000  each,  and  having 
100  for  their  common  difference. 

2.  Find  A  =  log.  N'— log.  N  and  A'  =log.  N"—  log. 
N',  also  ^  — A'. 

3.  Compute  the  quantity 

10000       "*"l()0' 
this  will  be  the  difference  between  the  logarithms  of  N 
and  N+1. 

4.  From  this  last  difference  let  the  numerical  value 

of  --— —  be  continually  subtracted  ;  that  is,  first  (Tom 

10000  "^ 

the  difference  itself,  then  from  the  remainder,  then  from 
the  next  remainder,  &c 

5.  To  the  logarithm  of  N  add  the  difference,  then  the 
first  remainder,  then  the  next  remainder,  &c.  and  the 
several  sums  thus  arising  will  be  the  logarithms  of 
N+1,  N+2,  N4.3,  &c.  respectively. 

Example.  Having  given  the  logarithms  of  17900, 
18000.  and  18100,  to  find  the  logarithms  of  ail  the  ia« 
termediate  numbers. 


In  this  case, 

N  =17900 

N' =18000 

N"=18100 
A  =  002419474 
a'=.0  24<)()070 
d— rf'=  (K)  00000134; 


Logirithaifc 
4.252853031 
4.255272505 
4.257678575 

A— A'=. 00001 3404 


i?:f  (^^^  +  --  =  .00002426107. 
10000       ^  100 

The  remainder  of  the  operation  may  stand  thus : 


.00002426107 
134 


4.252853031      log.  17900 
2426107 


25973  1st  Rem. 
134 


4.252877^9207  log.  17901 
2425973 


25839  2d  Rem. 
134 


4.25290155180  log.  17902 
2425839 


But 


A—/ M^^ 

lOOOO'^  N'«  ' 


100""  2N'«' 


therefore^    elimiiuiting 


M 


N's 


by 


25705  3d  Rem. 
134 

25571  4th  Rem. 


4.25292581019  log.  1790S 

2425705 


4.25295006724  log.  17904 
2425571 


i 


134 


S5437  5th  Rem. 
134 

25303  6th  Rem. 
134 
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consequence  of  the  disedvery  of  their  analogy  with  hy-  Lofarithmi- 

perboltc  sectors,  and  the  application  of  the  modem  ana-  ' ' — ' 

fysis  to  the  qiiadrature  of  curves.    To  explain  this  ana- 
logy: LetC 


4.252974322.95  log.  17905 
2425437 


4.25299857732  log.  17906 
2425303 


25169  7tli  Rem. 
134 


4.252922830.S5  log.  17907 
^  2425169 


25035  8th  Rem. 
134 


4.25294708204  log.  17908 
2425035 


24901  9th  Rem. 

&C. 


4.25297133239  log.  17909 
2424901 


4.25299558 140  log.  1 7910 

&C. 

The  loffarithms  found  according  to  this  method,  in 
numbers  between  100000  and  200000,  are  true  to  8  or  9 
places  af  figures.  Those  of  numbers  between  200000 
amd  300000  err  only  in  the  ninth  or  tenth  place,  and 
those  above  500000  are  true  to  ten  places  at  least. 

82.  In  our  treatise  on  Fluxions,  we  have  investigated 
Ibrmulse  entirely  different  from  any  that  we  have  yet 
^ven  here  for  finding  the  logarithms  of  numbers.  Sup- 
posing n  to  denote  an  infinitelv  great  number,  we  have 
shewn  (Art  38,  Fluxions,)  that 

Nap.  log.  «=n  («"  — 1  )• 

At  first  light  this  formula  may  appear  useless,  because 
of  the  impossibility  of  computing  its  numeriod  value. 
Bat  it  may  be  transformed  into  others  in  which  the  in- 
finite or  indefinite  quantity  n  shall  entirely  disappear. 
We  ^ave  shown,  (Fluxions,  Art  38.)  that,  n  being  any 
power  of  2, 

L  L  1  L  _ 

*-!=(«•— 1)  («« +1) («« +1)  (.s+l) ...  X («•  + 1) 

1 

the  number  of  factors  of  the  form  j;"-f-l  being  al« 
'waya  equal  to  the  imlex  ctf  the  power  of  2  ifenoted  by 
ft :  hence  we  have 


i»(«»-.1)«(j:—1V 


•  •  •  • 


4P«4-1 


«9+l     jr*+l     *^-fl 

When  n  is  infinite,  the  first  member  becomes  Na- 
pier^a  logarithm  of  x,  and  thus  we  have 

log.  «=(«— 1)-^ .  — 5 .     ,   ■    ,  &C. 


jp'-l-l 


•*+. 


«^+l 


The  number  of  factors  in  the  second  member  is  infi- 

2 
nite^  bat  they  converge  continually  to  -=1.    This  is 

2 

an  elegant  analytic  expression  for  a  logarithm,  but  un« 
less  X  be  very  nearly  equal  to  1,  its  numerical  computa- 
tion would  be  laborious,  unless  some  artifice  were  em- 
ployed. 

We  have  given  other  analjrtic  formulae  by  which  the 

cxnreassion  n  \x"«.i.l^,  and  consequently  Napier^s  loga- 
rithm  of  X,  may  be  computed,  in  Fluxions,  Art.  1 1  and 
38.  To  these  we  refer  the  mathematical  reader ;  also 
to  a  memoir  on  the  quadrature  of  the  conic  sections, 

5r  Mr.  W.  WalUwe,  in  the  5th  vol.  of  the  Edin.  PhiL 
Vans.    These  are  the  formulae  to  which  we  have  al- 
Inded  in  Algebra,  Art.  350. 

23.  We  have  stated  (sect.  1.^  that  the  first  great  im- 
provement in  the  calculation  of  logarithms  was  made  in 


be  the  cen- 
tre, and  CH, 
CK,  the  a- 
symptotes  of 
any  hyper- 
bola. In  one 
of  these,  take 
CA,CB,CD, 
CE,i&c.  con- 
tinual pro- 
peitionals;— 
draw  Atf,  B 
6,  D  df,  £  e, 
&c.   parallel 

to  the  other  asymptote,  meeting  the  curve  in  a,  i,  cT, 
e,  &c.  and  join  C  a,  C  5,  C  rf,  C  f ,  &c.  The  sectors 
aC6,  hCdj  dCe,  &c.  are  equal  among  themselves, 
(Conic  Sections,  sect  iii.  prop.  34.)  and  so  also  are 
the  h3rperbolic  areas,  Aa5B,  BhdD,  DJe£,  &c. 
(Prop.  33.)  Hence,  corres[>onding  to  the  magnitudes 
CA,  CB,  CD,  C£,  &c.  which  constitute  a  geometri- 
eal  progression,  the  sectors  a  C  5,  aCd,  aCe,  &c.  al» 
so  their  equals,  the  spaces  aAB5,  aADd^  a  \Ee, 
Sec.  form  an  arithmetical  progression,  so  that  the  two 
series  are  related  to  each  other  exactly  in  the  same  man- 
ner as  numbers  and  their  logarithms.  Therefore,  sup« 
posing  unity  to  be  represented  by  any  abscissa  CA,  and 
any  o&ertwo  numbers  by  the  absdsaa?  CB,  CP,  and 
drawing  the  ordinates,  the  hyperbolic  spaces  A  a  p  P^ 
B  ^p  P,  or  any  numbers  proportional  to  them,  will  be 

CP  CP 

the  logarithms  of  -^^  and  — ^  respectively. 

Let  M  be  the  modulut  of  the  system  of  logarithms 
expressed  by  the  hyperbdic  sectors  or  trapesiums,  and 
let  CA=ifi,  Casrir,  AP-=«.    Then  Aop  P=  M  x 

Nap.  Log.  i^^y 

Now,  the  hyperbolic  trapeaium  A  a  p  P  is  manifest- 
ly greater  than  a  parallelogram  whose  sides  are  AP  and 
rp,  but  less  than  a  parallelogram  whose  sides  are  AP,  and 
A  a.     Putting  c  for  the  sine  of  the  angle  HCK,  and 

oaa  as 

observing  that  Vp  =  — ~-  (Conic  Sections,  Sect.  HL 

Prop.  19.  Cor.  2.)  the  former  parallelogram  is  equal  to 

c  fit  a  X 

and  the  latter  to  c  n  « ;  therefore,  we  have 


fit-)-« ' 


M  X  Nap.  log. 
M  X  Nap-  log. 


fif-f« 


m 


m^x 


cmnx 


enx. 


This  is  true,  whatever  be  the  magnitude  of  x..    Nowy 
N.p.  log.  -^  =  --:^-f  +.  &c. 


m 
t:mnx 


m      2m^ 


ca** 
fn  +  x  m      ' 

--  .       Mop      Mj*         ^     .     , 

Hence —  z — j-  +,  &c.  is  always  greater  than 


2m< 


cnx* 


enX'^ -(*,  &c.  but  less  than  c  « * /  and  dividing^ 
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'^«-*-*by*,w.h.yH«M£+.&c.gmterth«thewhole  ™.^wm,  n»dily  .ppe«  if  the  ft«*ioa  b.  coDmtrf  »^ 

■eries  en  — +,  &c.  but  less  than  c  n,  its  first  tenn.  SECTION  III. 

This  can  only  happen  when  —,  the  constant  part  of  the  Looarithiiic  AwTHMrrrc. 

one  seriesjs  equal  toe  It,  the  constant  part  of  the  other  In  order  to  apply  logarithms  tc  ^e  operatjoiit  of 

series;  for  x  miy  be  taken  so  small,  thSt  the  amount  of  ^r-thmejic,  the  arrangement  of  the  table  most  be  un^ 

aU  the  other  terms  in  each  series  shall  be  less  than  any  derstood ;  also,  how  to  find  the  Wanthm  U  anjr  given 

1^                                '  number,  and,  reversely,  the  number  to  eay  given  lo* 

assignable  quantity;  therefore —  must  be  equal  to  en  garithm. 

ffi 

and  M=:c  m  a.    This  expression  for  the  modulus  is  the  Descripiion  of  the  TaX^* 

area  of  the  paraUelogram  A  a  LC,  formed  by  the  in  the  system  of  logarithms  now  commonly  need,  the 

coordinates  A  a,  a  U  and  the  asymptotes,  which  logarithm  i  being  0,  that  of  10  is  1.    Hence  the  loga- 

IS  always  a  given  space  m  a  given  hyperbola,  (Conic  ^i^  ^  ,oo  is  2?  that  of  1000  is  3,  and  so  on.     On 

Sections,  sect.  iii.  prop.  19-  cor.  I.)    If  A  c==  1,  then  the  other  hand,  the  logarithm  of  .1  is  —1,  (that  is,  1 

Uu»  numenod  value  of  the  perpendicular  of  the  paral-  considered  as  subtractive,)  the  logarithm  of  .01  is  —2, 

lelogram  wdl  be  the  modulus  of  the  system.    If  the  that  of  .001  is  —3,  and  so  on.     As  it  is  only  the 

system  be  that  of  Napier,  in  which  M=l,  the  perpendi-  terms  of  the  geometrical  progression  1,10.  100,  1000, 

cular  ef  the  parallelomm  wdl  be  equal  to  its  base;  &c.  continued  forward,  or  1,  .1,  .01,  .001,  &c.  continii- 

but  if  It  be  that  of  Bnggs,  then  M=-43429448,  and  ed  backwards,  that  have  their  logarithms  expressed  by 

the  perpendicular  wiU  be  to  the  base  as  this  fracUon  integers,  the  logarithms  of  the  intermediate  numbers 

to  unity.  ^                                      ,,..,..  win  be  expressed  by  decimal  fractions,  preceded  by  a 

Hence  it  appears  that  the  name  Ay/9er6o^loganthms»  cypher  or  an  integer.    Thus  aU  numbers  between  1 

frequently  given  cxdusively  to  those  invented  by  Na.  ^^nd  10  will  be  between  0  and  1 ;  the  logarithms  of  aU 

pier,  IS  alike  awhcable  to  all,  smce  all  may  be  express,  numbers  between  10  and  100  wiU  be  between  1  and  2^ 

ed  by  hyperlwhc  areas.  &e. ;  also  the  logarithms  of  all  fractions  between  1  and 

In  Conic  Sections,  sect.  7,  we  have  given  formu-  .^  y^m  be  between  0  and  —1 ;  the  logarithm*  of  alt 

lie  for  the  compototion  of  hyperbolic  areas.    These  wiU  factions  between  .1  and  .01  wiU  be  between  —1  and 

apply  to  the  computation  of  Warithms ;  and,  in  fact,  .^2  &c 

they  are  identical  with  those  which  we  have  invcstigat-  However,  instead  of  expressing  the  logarithma  of 

ed  upon  principles  purely  awflyUcal,  m  Fluxions,  art  p^^^y  fractions  bv  quantities  entirely  negative,  it  is 

^  1,*°^?®'      .1            ^    m     1        .  ^      ^  »•"*!  to  make  the  fractional  part  positive,  and  the  inte- 

.  ^  24.  The  problem,  to  find  a  lowithm  from  its  num-  ^^  negative.    Thus,  if  .the  logarithm  were  —2.36285, 

ber,  has  its  reverse;  namely,  to  find  a  number  from  its  ^  quantity  entirely  subtractive,  it  is  usual  te  make  it 

I<innthm.                            .        ^^                 ,.  —3+1— 36285;  tiuit  is, —3 +.6371 5,  which  is  some- 

mn!:^Jl^.?^?J.'?^  times  written  tiius,  3.63715,  the  negative  sign  being 

BEA,  art  330  and  335),  x  any  number,  and  y  its  loga-  j^^  ^^  ^^^  subtractive  part     # requentfy,  howt 

rithm.    Then,  in  the  equation  x=a^  we  have  a  and  y  J^^^^  ^^  j^  expressed  tiius,  —3.63715,  it  being  under- 

{^ven  to  find  x.    If  jf  be  a  small  whole  number,  there  .tood  that  Uie  integer  is  negative,  and  the  fraction  posi. 

IB  no  difficulty  ;  but,  in  general,  j^  is  a  number  express-  ^^^^     jn  the  examples  which  follow,  we  shaU  adopt 

ed  by  eight  or  more  figures.     In  such  a  case,  we  may  ^^^  £„^  ^f  ^^ese  two  methods. 

apply  the  developement  of  an  exponential  quantity,  jn  thi«  way,  the  logaritfims  of  all  numbcw  expivas. 

which  has  been  investigated  in  Algebra,  (art  355)  :  ^  ^y  the  same  figures,  and  only  differing  by  Uie  poei- 

this,  by  puttmg  M  for  Uie  modulus  of  Uie  system,  and  tion  of  Uie  decunal  point,  wiU  be  the  same  in  the  de- 

making  Uie  necessary  substitutions,  gives  ^imal  part,  but  wiU  differ  in  Uie  integers,  as  in  Uie  fol. 

log.x       log.*x        log'x  lowing  examples : 

*='*+"id"+  V2W+  r2:3M«"'  *^- 

If   ^  -  be  considerable,  this  series  will  converge 

very  slow ;  but  we  can  always  find  x  nearly  from  a  ta- 
ble of  logarithms ;  and  then  from  this  series  we  can 

find  the  small  correction  that  it  wants.    Let  a  be  an  « 

X 

approximate  value  of  x  found  from  the  table.    Put  - 

•^ir-.L                  ji             1         '    .    ji  %  The  integer  figure,  whether  positive  or  negative,  in 

instead  of  x  m  Uie  senes»  and  log  x—  log.  a  instead  of  ^^  logariUnnfis  called  iU  mJex,  or  characteristic.    It 

log.  X,  we  thus  get  ^  always  less  by  (me  than  the  number  of  integer  Jignres. 

X     ^  ,  log.  X — log.m      Qog.x — log;a)*  which  the  natural  number  consisU  of ,\  or  it  expresses  hom 

i==*+ jjj[ + fgi^ +»«c-  many  places  the  digit  in  the  highest  place  stands  to  the  righl 

„            1       X        //           1        >»  or  left  of  the  fdace  of  uniU.    Thus,  in  the  number  1240, 

^j^-^^  .  a(log.x-log.a)     a(log.x-log.a)>       ^^  Uie  4ijhest  Zure^  (via.  1)  is  Uiree  places  from  Uie 

M            ^          l^M*^        ^^  uniu  pWc  to  the  left,  and  the  index  of  the  log.  is  3. 

If  d  be  put  for  log.  X— log.  a,  we  have  I"  00124,  Uie  highest  figure  u  two  places  to  Uie  right 

"^             '  of  the  units  place,  and  the  mdex  is  —2. 

.  _  -  .       ^«      „™iv  The  Table  exhibiu  Uie  logarithms  of  aU  numberr 

"^  M— i<^        ^*  from  1  to  10000,  wiUi  Uicir  cfiffercnces,  by  which  Uie 


Ntimben, 
1240 
124 
12.4 
1.24 

Logarichnu. 
3.09342 
^.09342 
1.09342^ 
0.09342 

J  24 

1.09342 

i)124 

2.09342 

.00124 

3.09342 
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ifitfthint.  loguidan  of  any  nmnber  or  dedmal  fraction  consisting  the  column  of  logarithms ;  and  if  it  ba  found  exactly,  LogiiithiiBs. 

or  five  figures  may  be  easily  found.  the  number  opposite  to  it  in  the  column  of  numbers  ia 

1.  ToJSnd  the  lugariikm  tf  any  number  consisting  of  that  sought.    If  the  index  of  the  logarithm  be  S,  the 

yimr  orjewerjigures.  four  fibres  of  the  number  thus  found  are  integers ; 

Look  for  the  number  in  the  odumns  marked  N.  at  but  if  it  be  %  the  three  first  figures  are  integers,  and 

the  top,  and  opposite  will  be  found  the  decimal  part  of  the  fourth  a  decimal,  and  so  on ;  the  number  of  inte* 

the  logarithm  sought,  to  which  the  decimal  point  and  ser  figures  being  alwavs  one  less  than  the  index,  if  it 

Index  found  by  the  preceding  rule  must  be  prefixed,  be  positive  i  but  if  it  be  negative,  the  number  sought 

In  this  way  tne  logarithms  which  follow  have  been  wOl  be  a  decimal,  and  the  numbor  of  ciphers  between 

£muuL  the  decimal  point  and  first  significant  figure  will  be  one 

Numbenu                  liOgsritbiiM.  less  than  the  index* 

7-                          0.84510  .                     iv««.j«. 

19.                         1.27875  t^ampUt 

4,35                       0.63849  IjopaaAaoMm                Nmnboii 

1680                          3.20952  3.63022                  4268 

32000                           4.50515  ,               4.87128                74350 

.4326                  1.6S609  1.40449                      2SiM 

.001682              8.22583  2.15412                          .01426 

jvS^""'*^  "^"^  ^^^  ""^  "^"'^  ^  ^iJS^ie^nS^'r^Sis^^      s>^^it:*2s 

M  the  deebnal  part  of  the  logarithm  of  the  first  ^^^«  difference  between  that  logurithm  and  the  next 

four  figures  of  the  number,  (that  i?,  find  iu  logarithm  «^^A.^  given  m  the  column  of  differences;  then 

aaif^hutfigure  was  a  cipher,)  by  the  last  rule;  *"r I?\PfT^?L'         •   .    ,/.       •  .u    jir 

then  state  this  proportion:  As  the  tabula  dilR^rena is  to  10,  w  is  the  d^^^ 

As  10  to  the  Ubular  difference,  so  is  the  last  figure  ^f^  ^  IS^^,  loganAm  and  the  noit  less  to  a 

of  the  number  to  a  fourth  proportional ;  which  bling  ^^  proportumiJ ;  which  bemg  annexed  to  the  fomr 

added  to  the  former  logarithm,  Vod  the  index  and  d^  figures  corresponding  the  logarithm  next  less,  will 

cbnal  point  supplied,  wUl  be  the  logarithm  required.  ^  ^«  "^T^  '^^^'       ^       ^        ^   ,       .  ^     . 

ExlmpU.—ro  find  the  logarithm  of  312.78.    The  .  ^?!^-  ^^  ^^  *«  °™**'  ^*^  ^  logarithm  la 

decimal  part  of  the  logarithm  of  the  first  four  figures,  ^.32082. 

▼ia.  of  3127,  is  .49513.    The  difference  between  this  The  decimal  part  of  the  given  log.  is  .  .  .  .32682 

and  the  next  hi^er  logarithm  is  14.    The  proportion  That  of  the  next  less,  via.  of  log.  2122,  is   .32675 

will  be  .-1....^ 

8x  14  7 

10:14::8:— j^  =  ll^.  The  tabular  difference  b  20  : 

The  fourth  proportional  is  11.2,  or  11  nearly.    This  an   m.   t  7x10_,  o  ««.-!-,. 

added  to  .49513,  and  the  index  2  suppUed,  gives  2U :  lu . :  7 : -^^  -  3  nearly; 

9.49524  for  the  logarithm  of  312.78.  The  number  corresponding  to  the  given  logarithm  \m 

3.  Tojind  the  wganikm  of  a  vulgar  fractum,  or  mur-  2122.3.                    «-          o               o            o 

^  ^/S?^'     J         ,          ,        -      .                 ,    .     1  ^o^'  The  Table  of  the  logarithms  of  numbers  is 

Either  reduce  the  vulw  fraction   to  a  decimd,  followed  by  a  table  oflogariihmc  sines  atul  tangents  for 

and  find  its^ganthm  by  rule  2d ;  or  else  subtract  the  ,„,,,^  ^„„^  ^^^^  ^ant,  n.Uh  their  differences.    Its 

kganthm  of  its  denominator  from  that  of  its  numera-  application  wlH  be  given  in  TmooNOMEmv. 

tor,  and  the  renuunder  will  be  the  logarithm  sought.  ^^                         ^ 
The  firactiona]  part  of  a  mixed  number  may  be  reduced 

to  a  decimal,  or  else  it  may  be  redseed  to  an  iimproper  Multiplication  bt  Looarithms. 

^!' l'  To^fi^  S?^^^                     This  fraction  re.  ,i,  ^"''■"-A^  W^^^T  *«  J^f^*^"?  ^^  ^ 

duced  to  a  decimal  is  .^5 ;  the  logarithm  of  which  is  J^^""  ^^^TT'."  ,^  ,*^*  logarithm  of  the  product,  and 

7  -^...^         .1                   '         -o  Ihe  number  in  the  table  correspondmg  to  that  logarithm 

1.79588;  or  thus:  will  be  the  product 

From  log.  5 0.6^897  ^ofe.— -Itsome  of  the  indices  be  positive,  and  others 

Subtract  log.  8 0.90309  negative,  the  positive  indices,  and  the  number  carried 

*^^— ->  from  the  decimal  part,  must  be  added  ifato  one  sum. 

Rem.  log.  ^ 1 .79588  md  the  negative  indices  into  another :  the  difference  of 

Here,  as  the  lower  number  is  greater  than  the  upper,  ?«^  ^]  ^  *?f  J»^«*.  ^  ^«  logarithm  of  the  pro- 

the  remainder  must  be  negaSve.    The  subtraction,  *»«*'  and  it  will  be  positive  or  negative,  according  as 

however,  ja  so  performed,  tbt  the  decimal  part  of  the  the  sum  of  the  positive  mdices  is  greater  or  less  thajr 

remainder  is  positive,  and  the  index  negative.             -  the  sum  of  the  newtive. 

Ex.  2.  To  find  the  logarithm  of  13^=7=18.75.  ^'  ^-  To  multiply  2.314  by  5a624 

From  log.  55 ,  .  .  1.74086  Numben.                     Logsrithii» 

Sub.  log.  4 0.60206  2.314                      0.36436 

50.62                        1.70432 

Rem.  log.  13^=13.75  .  .  .  1.13830  ^^ 

4.  To^nd  the  number  corresponding  to  a  giiten  loga-^  Product  .  •  117.1S                      2.06868. 

^^,    .     J    .     ,              ^  £x.  2.  To  find  the  continual  product  ot 39^02,  and 

oeek  the  decimal  part  of  the  proposed  Icygarithm  in  597.16,  and  .03147. 
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I^OgBiithmfl. 


S9.02 
597.16" 

.03147 


1.0gtrit1lIIM. 

1.5^1 2a 
2.77«09 

2.49790 
2.8()528 


Product  .  .  753.3 

Ejt,  Required  the  continua]  product  of  3.586;^  2J046, 
O.S37S>  and  0^0294. 


Numbers 
3.586 
2.1046 

0.8372 

0.0294 


Logftrithms. 
0.55461 
0.32317 

1.92283 

2.46835 


Product  .  •  .     .18576  1.26896 

In  the  second  example,  the  sum  of  the  positive  in- 
dices and  1  carried^  exceeds  the  negative  index  by  2 ; 
the  index  of  the  logarithm  of  the  product  is  therefore 
^2  or  2.  The  reverse  in  the  case  in  the  third  exam- 
ple^ and  therefore  the  index  is  negative. 

Division  by  Looarithms. 

RuLB.«— Subtract  the  logarithm  of  the  divisor  from 
the  logarithm  of  the  dividend ;  the  remainder  is  the 
logarithm  of  the  quotient,  and  the  omnesponding  num- 
ber is  the  quotient. 

Observing  to  change  the  sign  of  the  index  of  the 
divisor  from  positive  to  negative,  or  from  negative  to 
positive,  then  take  the  sum  of  the  indices,  if  they  be  of 
the  same  name,  or  their  difference,  if  they  have  differ- 
ent signs,  with  the  sign  of  the  greater,  for  the  index 
to  the  logarithm  of  the  quotient. 

Also,  when  1  is  borrowed  in  the  left-hand  place  in 
the  decimal  part  of  the  logarithm,  add  it  to  the  index 
of  the  divisor  when  that  index  is  positive,  but  subtract 
it  when  negative ;  then  let  tlie  index  arising  from  thence 
l>e  changed,  and  work  as  before. 

Ex.  1.  Divide  24163  by  4567. 

Kumbeti.  Lof^thma. 

Dividend 24163  4.38315 

Divisor 4567  3.65963 

Quotient 5.2908  0.722552 

Ex.  2.  Divide  37.15  by  523.76. 

Numben.  LiOgarithms. 

37.15  1.56996 

523.76  2.7191s 


Quotient 07093  2.85083 

Here  1,  carried  from  the  decimal  part  of  the  divisor, 
is  added  to  2,  the  index ;  and  the  sum.  -|-S,  is  changed 
to  —.5 :  this  having  a  different  sign  from  the  index  of 
the  dividend,  their  diffierenoe  2  is  taken,  and  the  sign 
of  the  greater  (which  is  —  )  is  joined  to  2,  the  remam- 
der. 

Ex.  3.  Divide  .06314  by  .007241. 

Numben.  Logarithmfc 

.06314  2.80030 

.007241  3.85980 


Quot  8.72  0.9405Q 

Here  1  carried  from  thededmala  to  —3,  makes  it  — 2» 
whichi  taken  from  the  other  —2,  leaves  0  rtmaining. 
Ex.  4.  Divide  .7438  by  12.947. 

7 


Kumberi. 

.74.^8 
12.947 

Quot.  .05745 


Logaritfamfc 

1.87146 
1.11217' 

2.75929 


I'^gari^ 


Here  the  sign  of  the  index  of  the  divisor  being  diang* 
ed  to  •—1,  the  sura  is  to  be  taken  which  gives. 

Proportiok  by  Logarithms. 

Afi^.— Add  together  the  logarithms  of  the  second 
and  third  term,  and  from  the  sum  subtract  .the  loga- 
rithm of  the  first  term,  the  reifiainder  will  be  the  loga- 
rithm of  the  fourth  terra,  or  answer ;  or  in  any  com* 
pound  proportion,  add  together  the  logarithms  of  all  the 
terms  to  be  multiplied,  and  from  that  sum  subtract  the 
sum  of  the  others,  the  remainder  will  be  the  logarithm 
of  the  answer. 

iVb^e.— Instead  of  subtracting  any  logarithm,  its 
arithmetical  complement  raay  be  added,  and  the  result 
will  be  the  same.  The  arithmeticiil  complement  is  the 
logarithm  of  the  reciprocal  of  the  given  number;  or 
rather,  that  reciprocal  multiplied  by  the  tenth  power  of 
10.  It  is  found  by  subtracting  the  logarithm  from  10, 
and  this  is  most  easily  done  by  subtracting  each  sig« 
nificant  figure  from  9,  except  the  last,  which  must  be 
subtracted  frpra  10.  But  when  the  index  is  negative,  add 
it  to  9,  and  subtract  the  rest  as  before ;  and  for  everj 
complement  that  is  added,  reject  10  from  the  last  sum 
of  the  indices. 

Ex.  1.  Find  a  fourth  proportional  to  72.34,  2.510, 
and  357.48. 

Numben.  Logarithms. 

As  72.34  1.85938 

Td2  519  0.40123 

So  is  357.48  ^.553^5 

2.95  i  48 


To  12.448  1.09510 

Here  the  logarithms  of  the  second  and  third  terms  are 
added,  and  the  logarithm  of  the  first  term  is  subtracted 
from  the  sum.  By  adding  the  arithmetical  complement 
of  the  first  term,  it  might  otherwise  have  been  exprcaa 

ed  thus: 

As  72.34    Ar.  comp.  log.  8.14062 

To  2.519  0.4(U23 

So  is  357.48  2.55325 

To  12.448  1.09510 

In  adding,  10  is  rejected  from  the  sum  of  the  indices, 
on  account  of  the  arithmetical  complement. 

Ex.  2.    Find  a  fourth  proportional  to  .0649>  .85132, 
and  .37914. 

Ar.  comp.  log.  11.18776 

1.93009 
1.57880 


As  .0649 
To  .85132 

So  is  .37914 
.    To'4.9733 


0.69665 

Ex.  3.  If  the  interest  of  £lOO  for  a  year,  or  365 
days,  be  £4.5,  what  will  be  the  interest  of  £279.25  for 
274  days  ? 

A  f  1007  .  ^^^  1^  C8.00000 
^  1365  J  ^'-  ^""P-  ^'«-  17.43771 
T.    127925  2.44599 

")274  2.43775 

So  is  4.5  0.65321 


To9.4S<2 
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Involution,  or  Raising  op  Powbbs. 

JStfZe.— Multiply  the  logarithm  of  the  ^iven  number 
by  the  index  ofthe  proposed  power,  and  the  product 
will  be  the  logarithm  of  the  number  sought. 

iVofo— In  multiplying  a  logarithm  with  a  negative 
index  by  any  affirmative  number,  the  product  wiU  be 
negative ;  but  what  is  to  be  carried  from  the  dedroal 
part  ofthe  logarithm  will  be  affirmative :  Therefore  the 
difference  will  be  the  index  of  the  product,  and  is  to  be 
accounted  of  the  same  kind  with  the  greater. 

Ex.  1.  To  find  the  cube  of  3.0715. 


Power  .00048 
Root  .078298 


3)4.68124 
2.89375 


Logftrithmfe. 


Root  3.0715 


Its  log^  0.48735 

3 


Power  28.977      .  4.46205 

Ex.  2.  To  find  the  fourth  power  of  .09163 


Root  .09163 


2.96204 

4 

5.84816 


Power  .000070495 

Here  4  times  the  negative  index  being  — 8,  and  3  to 
be  carried,  the  difference  ^5  is  the  index  of  the  product. 

Ex.  3.  What  would  £i  amount  to,  if  improved  at 
compound  interest  for  42.5  years,  at  5  per  cent.  ? 

By  the  nature  of  compound  interest,  the  amount  of 
£1  in  any  number  of  years,  is  its  amount  in  one  year 
'  to  a  power  equal  to  the  number  of  years. 

Amount  of  £l  in  one  year  is  1.05      0.021 19 

Multiply  by  425 

10595 
4238 
8476 


Here  the  divisor  3  not  being  exactly   contained  in 

4,  augment  it  by  2,  to  make  it  become  6,  in  which  the 

divisor  is  contained  just  2  times ;  and  then  2  borrowed, 
being  carried  to  the  other  figures  6,  &c.  makes  2.68124, 
which,  divided  by  3,  gives  .89375 

LooARiTHMic  Curve. 

Let  a  straiirht  line  AX  be  assumed  as  an  axis,  and  a 
given  point.  A,  in  that  line,  as  the  origin  of  co-ordi« 
nates.  At  any  equal  disUnces,  BB'.  B'B",  B"B'", 
erect  perpendiculars,  Be.  B  c',  B  V,  B'"c'",  &c. ;  so  at 
to  form  a  continued  geometrical  progression  ;  that  is. 
Be :  BV : :  BV :  B' V  : :  B V  :  B"V",  &c.  Then  is 
c\  c",  c'^',  &c  the  tops  ofthe  perpendiculars,  will  be  in 
a  line  called  the  logarithmic  curve,  and  sometimes  the 
iogisiic  curve. 

If  the  distances  BB%  B'B'',  &c.  be  bisected,  and  per- 
pendiculars be  erected  which  are  geometrical  means 
between  those  on  each  side«  their  tops  will  be  also  in 
the  curve;  and,  in  this  way.  any  number  of  points  in 
it  whatever  may  be  assigned*. 


1018300000  9.00575 

The  amount  would  exceed  one  thousand  millions  of 
pounds,  a  sum  exceeding  the  national  debt. 

EvoUUiom  or  extraction  tf  Roots. 

Divide  the  logarithm  of  the  power  or  given  number 
by  its  index,  and  the  quotient  will  be  the  logarithm  of 
the  root. 

Note. — When  the  index  of  the  logarithm  is  negative, 
and  the  divisor  is  not  exactly  contained  in  it  without  a 
remainder,  increase  it  by  such  a  number  as  will  make 
it  exactly  diviMble,  and  carry  the  units  borrowed  as  so 
many  terniH  to  the  lrf*-hand  place  of  the  decimal  part  of 
the  logarithm  ;  then  divide  the  results  by  the  index  of 
the  root. 

Ex,  1.  Find  the  square  root  of  365. 

Power  365  2)2.56229 

Root  19.105  l.'ibiU 

Ex.  2.  Fmd  the  square  root  of  .093. 


Power  .093 
Root  .3(496 


2)2.96848 
1.48424 


Here  the  divisor  2  is  contained  exactly  once  in  27  the 
negative  index';  therefore  the  mdex  ofthe  quotient  ia 
1. 
Ex.  3.  Find  the  cube  root  if  .00048. 


Dd  A 


It  is  evident  that  the  numbers  which  express  the  ab- 
scisfise  AB,  AB'.  AB",  &c  are  the  logarithms  of  the 
numbers  which  expre^ta  the  ordinates  Be,  BV,  B^e", 
&c.  Hence  the  origin  of  the  nafn6.  The  more  im* 
portant  properties  of  the  curve  are  the  following : 

1.  The  axis  AX  is  an  asvmptote  to  the  curve ;  for, 
supposing  the  ordinate  A  i  to  represent  an  unit,  those 
on  one  side  will  go  on  continually  increasing,  and 
those  on  the* other  side  will  continually  decrease,  and 
at  last  may  become  less  than  any  assignable  quantities, 
without  aiMolutely  becoming  =0. 

2.  If  a  tangent  CD  be  drawn,  meeting  the  axis  on 
D,  the  subtanffent  BD  will  be  always  of  the  same  mag* 
nitude.  For  let  Be,  6  c,  b'c',  be  ordinates  indefinitive^ 
near,  and  at  equal  distances ;  draw  the  tangent  e  d, 
and  e  e,  eV,  parallel  to  the  axis.  '  Then,  because  thd 
ordinates  are  equally  distant,  they  are  continual  pro- 
portionals; therefore 

BC : ic : :  6e : 6V : : io— BC : &V-^e net: ^^. 

»  BC      ^        y.    ,^    he       ,  ,     be 

^"^^  ^«-5B  XCe and  Ce'srj^  X ^e'sjjXcf. 
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LogtHdimik 


BC 


Hence*  BC :  2c : :  -j^ :  -tt 


be 
db 


iherefere  DB=:i/5;  thus  it  appears  that  the  subtaagent 
DB  has  always  the  same  magnitude. 

S.  By  the  nature  of  the  curve,  x  =  log.^ ;  hence  its 
equation  is  i^:^^^,  a  bein^  a  constant  quantity. 

The  co-ordinates  of  this  curve  exhibit  geometrically 
the  relation  between  numbers  and  their  Warithms.-^ 

See  Common  LoGARiTHMSt  Binary  and  Eulbr's  Lo- 
garithms, and  Hyperbolic  Logarithms. 

LOGARITHMS,  Looometric,  or  the  logarithms  of 
logarithms.  It  is  mentioned  in  the  Phil.  Mag.  vol.  xlv. 
p.  SB7,  that  since  the  year  1807,  Mr.  Farey  haS  been 
m  the  habit  of  using  this  species  of  logarithms  in  his 
musical  calculations ;  verv  numerous  results  of  which 
have  appeared  in  our  work.  The  following  Table  can- 
not fail  of  proving  highly  useful  to  musical  calculators. 


n 


F 


it 


€ 

c 


L 

I 


Names  of  Interrals. 


} 
} 


F«re7*8 

Notatkma 


2 
0 


i 


i 


0 
0 
0 
0 


1 
3 


5 
5 


9 
10 

10 

11 


' 


1  Minor  First,  or  Unison  •  .  . 
m  Subminimum    Commas    or 

Minnie 

Minor  Difference 

f]Subminimum   Residual,  or 

lesser  Fraction 

Msjor  Difference 

Mraius  Fraction  .•••.... 

Greater  Fraction 

Minimum  Comma,  or  Schiima 

Minor  Residual 

Medius  Residual 

Lesser  Residual,  or  Stmicom'  1 

ma  major •  •  •  3 

Major  Residual,  ordiUo  max. 
R  Greater  Residual 
R  Major  Fraction,  or  major  12e- 
adual  .... 
Lesser  Comma 

Minor  Comma 

Minor  Hyperoche,  or  Prisma 
Major  Comma,  (or  ',  or  ^)  .  . 
Msximum  Comma,  or  DUu' 

chisma    •  • 

Medius  Hyperoche,  or  Dieze 

min* 

Major  Hyperoche 
Minimum  Diesis,  or  Enhar- 
monic Diesis  .... 
/iSemitone  subminimum 
)|Seraitone  Minimis,  or  Chro-1 

matic  Diesis J 

/riMinor  Diesis 

/  Major  Diesis,  or  Semitone  mi- 
nimum   

J  Semitone  Minor 

Greater  Diesis 

Semitone  Lesser,  or  Umma 

Major  First 

SlSemitone  Medius 

2  Minor  Second 
S  Semitone  Major 

P  Semitone  Greater,  or  Apotome  58 
S  Semitone  Maximum 68 

i{f  Tone  Minimum,  (or  fl^^,  or  bb)  83 
t  Tone  Minor 93 


f 
0 


m 

d 


rii8Logoine> 
trie  Logs. 


0  1 

2—1 

1  01 

3—1 
1—3+1 
1—1  +  1 


0 
1 
1 


4     1 


1 

2 


C 
0 
0 

0 

0 
0 


6—1+1 


0 
0 
1 
0 


12    0     1 


i 


j(«rH) 


U 

15 

^1 

25 

26 

31 

32 

36 
43 
46 
47 
53 


1 

1 

0 

1 

1 

0 

0 

1 
0 
1 
1 

0 


57    1 

1 
1 

2 
2 


1 
1 
2 
2 
S 
3 


3 
4 
4 
4 
5 

5 

5 
6 

7 
S 


0.0000000 

1.5858464 

3.1548692 

2.8653995 

3.3348483 
3.4376092 
3.6238803 
3.6902910 
4.0226610 
4.1885549 

4.3083036 

4.4020697 
4.4145113 

4.4580552 

4.6449127 
4.6906324 

4.6970789 
4.7319940 

4.7697567 

4.8412783 

4.8709I88 

5.0128354 

5.0910946 

5.1080181 

5.1819810 

5.1957610 

5.2486785 
5.3240770 
5.3547554 
5.3640593 
5.4148889 

5.4476O34 

5.4551318 
5.5240552 
5.6112194 
5.6604622 


III 


5 

V 

6 

VI 

7 

VII 

8 


VIII 


XII 


XVII 


Names  of  Intemla. 


•  • 


II  Major  Sec<mdl 
T  Tone  Major   j 
T  Tone  Maximum 
SlMinor  Third 

Major  Third 
4|Minor  Fourth 
IV  Major  Fourth 

Minor  Fifth 

Major  Fiflh  ....,*•. 

Elinor  SLeth • 

Major  Sixth 

Minor  Sevenih'{oT  2-4ths) 

Major  SevenA 

Minor  Eighth 

Major  Eighth,  or  Octave 


Major  Twelfth,  (or  1 
VIII+V)  3*  •  • 

Major  Seventeenth,  (or? 
2VIII+II1)  J'* 


Farcy's 
Notadom. 


m 


104    2 

115  2 
161  3 
197  4 
'254  5 
301  6 
311  6 
358  7 
415  8 
451  9 
508  10 
555  II 
565  11 
612  12 


970  19  84 
1421  28  123 


ILs 
trie  Logh 


.: 


5.7088671 

5.7524138 
I4j  5.8986224 
17  5.9863687 
22  6.0966971 

26  6.1704452 

27  6.1845991 
31  6.2457378 
36  6.3098856 
%9  6.3460570 
44  6.3977271 

48  6.4361646 

49  6.4438982 
53  6.4786098 

6.6786287 

6.8444585 

i 


^ 


In  the  first,  second,  and  third  columns  of  the  above 
Table,  the  symbols,  names,  and  new  notations  are 
fftven,  of  a  more  complete  table  of  the  chief  musical 
intervals,  than  is  engraven  in  Plate  XXX.  of  Vol.  II. 
and  explained  in  Apotome  ;  and  in  the  fourth  and  last 
column,  is  now,  for  the  first  time,  presented  to  the  pub« 
lie  the  logometric  logarithms  of  these  intervals.  They 
have  been  found  by  takinsr  the  logarithm  of  the  recipro- 
cal  common  logariUim  of  me  several  intervals ;  and  thqr 
express  the  ratios  of  their  several  magnitudes. 

The  use  of  this  Table  is  considerable,  in  all  cases 
where  it  is  required  to  calculate  how  many  given  times 
one  given  interval  is  contained  in  another  given  inter- 
val. If,  for  instance,  it  be  required  to  shew  how  many 
schismas  (£)  are  contained  in  the  octave,  (VIII)  the 
difference  of  their  logometric  logarithms  is  to  be  tak« 
en ;  thus,  6.4786098—3.6902910=2.7883188  is  a  com- 
mon logarithm ;  the  number  answering  to  which  will 
give  the  required  number,  or  614.21^64  are  the  schis- 
mas in  any  octave.  Anin,  suppose  the  small  interval 
(mentioned  by  Mr.  S.  uootsey  as  the  temperament  ot 

880 
an  isotonic  fifth,)  having  the  ratio  -— --,  were  given,  to 

determine  how  many  times  the  same  is  contained  in  an 
octave :  first,  the  reciprocal  common  log.  of  this  frac- 
tion must  be  souaht,  which  is  4932,3626  in  eleven-place 
logarithms;  and  the  common  logarithm  <^  this,  viz. 
3.D930550,  is  the  logometric  logarithm  of  the  given  in- 
terval, its  index  being  made  3,  in  order  to  correspond 
with  7-p1ace  logs,  to  which  the  above  Table  is  adapted. 
Then,  0.4786098— 3.6930550  =  2.7855548,  is  a  log. 
answering  to  6 10.3160,  the  required  number  of  this 
small  interval  which  make  an  octave.  Lastly,  suppos- 
ing it  were  required  to  ascertain  how  many  of  M,  Poe- 
rand's  minutes  are  contained  in  a  minor  third,  we  lunre 
the  difference  ot  the  Ubular  logs.  =4.3127760,  answer- 
ing to  the  number  20541.305 ;  and  so  many  of  this  mi- 
nute interval  will  make  up  the  least  concord. 

In  the  Philosophical  Transactions  for  1814,  Dr.  Pe- 
ter  M.  Roget  has  given  a  very  ingenious  paper  on  lo- 
gometric logarithms,  with  accurate  engnivings  of  eeve- 
ral  forms  of  slider- rules,  divided  according  thereto,  by 
which  great  numbers  of  the  most  difficult  arithmetical 
operations  may  be  easily  wrought,  and  various  kinds 
of  exponential  questions  sohed. 
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LOGARITHMS  OF  NUMBERS. 


N.  I  Log. 


TT 


Log. 


100000 
290103 

347712 
460206 

569897 


677815 
7  8451( 


11 

IS 
14 


041 S 
07918 
11994 
14618 


1517609 


16  20412 

17  29045 
1825527 
1927875 
2090109 


241 
25 


21 

22134242 
2336173 
38021 
997941 


2641497 
2749136 
2844716 
2940240 
SO  47712 


3149136 
3250515 
9351851 
34  531 48 
3554407 


36  55690 
3756820 
3857978 
3959106 
4060206 


41161278 
1925 

J3947 

(64345 

45165321 


46Sfe76 
4767210 
4868124 
4969020 
5069897 

5170757 
5271600 
5372428 
5479239 
5574036 

56  748  J  9 

57  75587 
5876949 
5977085 
60|77815 


N.  I  Log. 


\0 


6681954 

67  fc2607 

68  83251 

69  89885 
7084510 


71 


1 

7 
75 


60177815 
61 78539 

6279239 
6379934 
6480618 
65  81291 


72  85733 


85126 
85733 
386332 
86923 
87506 


74  86923 


7688081 
77  88649 
7889209 
79  89763 
80903 


09 
49 


8190641 
8291381 
83  91 908 
8492428 
85  92942 


8693450 
87  93952 
8894448 
89  94939 
9095424 


9195904 

9296379 
93  96848 
9497313 
95  97772 


9698227 
97  98677 
9899123 
99&9564 
00 


01100492 
02  00860 
0301284 
0401703 
05102119 


06102531 
07k)2998 
08k)3342 
09k)S74S 
I0I04139 


1104532 
1204922 
13  05908 
1405690 
15  06070 


1606446 
1706819 
1807188 
1907555 
20)07918 


N. 


2007918 
21 08279 
22  08636 
2308991 
24093421 
2509691 


26 

27 

28 

29 
90 


31 
32 
33 
34 
35 


97 
38 
39 


41 
42 
43 
44 


Log. 


10037 
10980 
10721 

11059 
11894 


11727 
12057 
12385 
12710 
13093 


3613954 


19672 
13988 
14901 


4014613 


14922 
15229 
15534 
15836 


4516187 


46 

47 
48 

49 
50 


51 
32 
53 
54 
SB 


16435 
16732 
17026 
17319 
17609 


17898 
18184 

18469 
18752 
19083 


56,19312 


57 
58 


19590 
19866 
59J20140 
6020412 


6120683 
6220952 

6321219 
6421484 
6521748 


6622011 
22272 
6822531 
6922789 
7023045 


72  23553 


23300 
23553 
23805 
24055 
24304 


71 

72 

73 

7424055 

75 


7624551 


24797 
50421 


77 

78 

79  25285 

8025527 


N.  I  lx»g. 


18025527 


181 


18226007 


183 
184 
185 


25768 


26245 
26482 
26717 


18626951 
18727184 
18827416 
18927646 
19027875 


191 
192 
193 
194 
195 


19228330 


194  28780 


19629226 


197 
198 


200 


201 
202 
203 


205 


28103 
28330 
^8556 
28780 
29003 


29447 
29667 


199^^3$ 


30103 


303201 
30535 
307501 


20430963 


20631387 
20731597 
20831806 
20932015 
21032222 


211 
212 
213 


216 

217 
218 

219 


31175 


32428 
32634 
32838 


21433041 
21533244{ 


33445 
33646 
93846 
34044 


22034242 


221  94439 
22234635 


223 
224 
225 


226 

227 
228 


229  35984 
23036173 


231 
232 

233 


235 


236 
237 
238 


94890 
35025 
35218 


35411 
35603 
35793 


36361 
36549 
36736 


234  3692s 


37107 


37291 
37475 
37658 


239  378401 
24038021 


S,   [  Log. 
24038021 


241 


24238382 


243 
244 
245 


24639094 
24789270 
248  39445 
24939620 
25039794 


251 
25S 
253 
254 

255 


38202 


38561 
88739 
98917 


39967 
40140 
40912 
40489 
40654 


25240140 


254  40489 


25640824 

25740993 

25841162 

259419901 

26041497 


261  41664 

262  41890 
26341996 
26442160 
265  42325 


272 
273 


26642488 
26742651 
268  42813 
26942975 
27049136 


271  43297 


27443775 


275 


281 


43457 
43616 


43933 


27644091 
277  44248 

278 
279 
280447161 


44871 


28245025 
28345179 
28445332 
285  45484 


28645637 

287  45788 

288  ^5939 
28946060 
29046240 


291  46389 
29246538 
29346687 
29446835 
29546982 


29647129 
29747276 
29847422 
29947567 
300147712 


300 


Log. 


30648572 
30748714 
30846855 
30948996 
3104^196 


321 


47712 
301 47857 
302  48001 
303481441 
30448287 
305  484301 


31149276 
31249415 
31349554 
31449693 
31549831 


31649969 
31750106 
31850243 

31950379 
32050515 


50651 


322  50786 
32350920 
324  51055 
32551188 


32651322 
327  51455 
32851587 
32951720 
33051851 


331  51933 
33252114 

333  52244 

334  52375 

335  52504 


336526341 
33752763 
33852892 
83959020 
94053148 


341 53275 
94253403 
343  53529 
34453656 
345  53782 


34653908 


347 


34854158 
34954283 
35054407 


351 


54531 


357 
358 


54033 


35254654 

35354777 
35454900 
355  55M3 


35655145 


55267 
55388 


35955509 
360,55630 


■ 


36055630 


361 


55751 


36255871 
363  55991 
36456110 
36556229 


366 

367 
368 


36756467 


369  56703 
37056820 


871 
372 
373 


37457287 
375  57403 


381 


384 


56348 

56467 
56585 


56937 
57054 
57171 


37657519 
377  57634 
37857749 
37957864 
3S0579iB 


58092 


38258206 
883  58320 


58433 


38558546 


38658659 
38758771 
38858883 
38958995 
39059106 


391 


592I8 


392  59329 
39359439 
394  59550 
S9559G6O 


401 


39659770 

39759879 
39859988 

39960097 
40060206 


60314 


40260423 
40360591 
40460638 
405  6074^ 


40660853 

407  60959 

408  61066 
40961172 
41061278 


411 
412 


41361595 


414 


TOL.  XUL  PA&T  I. 


61384 
61490 


61700 


41561805 


41661909 
41762014 
41862118 
41962221 
42062325 


i-og. 


42062325 
421 62428 
42262531 
42362634 
424  62737 
42562889 


42662941 
42763043 
42863144 
42»63246 
43063347 


43163448 
43263548 

43363649 
43463749 

43563849 


43663949 
43764048 

43864147 
43964246 
44064345 


441 


64444 


44264542 
44364640 
44464738 
44564836 


446649331 
447  65031 
44665128 
44965225 
450  65321 


451 65418 
45265514 
453  65610 
45465706 
455  65801 

456^3896 


457 
458 


461 


65992 
66087 


459  66181 
460662761 


66370 


46266464 
46366558 
46466652 
46566745 


46666839 
46766932 
46867025 

46967117 
47067210 


471 


67302 


47267394 
47367486 
47467578 
47567669 


47667761 
47767852 
478,67943 
479  68034 


480(68124 


74 
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LOGARITHMS  OF  NUMBERS. 


w.  I  Mg. 


^'  \  Log. 

48a68Ii4 
481^68215 
48268305 

483  68395 

484  68485 
48568574 

48668664 

487  68753 

48868842 

*  489^68931 

490  69020 

491  65108 

49269197 
49369285 
4946937s 
49569461 

49669548 
49769686 
49869723 
49969810 
50069897 
501 69984 
50270070 

50870157 
50470243 

50570329 

50670415 
50770501 
50870586 
50970672 
510707.S7 

51170842 
51270927 
51371012 
51471096 
51571181 

51671265 

17 
518 


N. 


51771349 


71433 
51971517 
52071600 

52171684 
52271767 
52371850 
52471933 
52572016 

5267209^ 
527  7^181 
52872.^3 
52972346 
58Q72428 

53 1  ;72';09 
53272591 
533172673 
53472754 
535J72835 

536i729l6 

537-72997 
53873078 
53973159 
540732391 


54073239 
541 73320 

54273400 
54373480 
54473560 
54573640 


54673719 
54773799 
54873878 

549|73957 
55iD  74036 


551 


561 


563 


Log. 


74115 


55274194 
55374273 
55474351 
55574429 


55674507 

557  74586 

558  74663 
55974741 
56074819 


74896 


56274974 


75051 


56475128 
56575205 


56675282 
56775358 
568  75435 
56975511 
57075587 


571 

572 
573 
574 

575 


572  75740 


57475891 


75664 
75740 
75815 
75891 
75967 


57676042 
57776118 
57876193 
579  7696S 
58076343 


581 76418 
58276492 
58376567 
58476641 
58576716 


58676790 
587  768fi4 
58876938 
58977012 
59077085 


591  7715^ 

592  77232 

593  77305 
59477379 

59577452 


596^77525 

59777597 
59877670 
59a7:743 
60077815 


N.  I  Log. 


\    N.  I  Log. 


600,77815 
60177887 
602,77960 
603,78032 
604178104 
605,78176 


60678247 
60778319 
60878390 
60978462 
61078533 


61178604 
61278675 
61378746 

61478817 
61578888 


61 078958 

61779029 

61879099 

61979109 
62079239 


621 79309 

62279379 
62379449 
62479518 
625  79588 


62679657 
62779727 
628  79796 
62979865 
63079934 


631 80003 
63280072 
63380140 
63480209 
635  80277 
"63iS 

637 
638 


80346 
80414 
80482 
639180550 
640180618 


641  80686 

642  80754 
64380821 
644  80889 
64580956 


64681023 
64781090 
64881158 
64981224 
65081291 


65181358 
652|81425 
653;81491 
^5481558 
65581624 


656,81690 

657,81757 
658  81823 

659:81X89 
66^819541 


660  8 1954 
661 82020 
662  82086 
66382151 

66482217 
66582282 


666 
667 
668 


82347 
82413 
82478 


66982543 
670*82607 


676 
677 
678 


671 82672 

672  82737 

673  82802 
67482866 
67582930 


82995 
83059 
83123 


67983187 
68083251 


681 
682 
683 


68483506 


685 


686  83632 


687 
688 
689 


69083885 


691 

69^ 
693 


695 


697 
69B 


701 
702 
703 
704 
705 


83315 
83378 
83442 


83569 


83696 
83759 
83822 


83948 
84011 
84073 


69484136 


84198 


69684261 


84323 
84386 


69984448 
70084510 


84572 
84634 
84696 

84757 
84819 


711 
712 
713 


715 


70684880 
707  84942 
70885003 
709  85065 
71065126 


85187 
85248 
S5309 


71485370 


716 

717 
718 

719 
720 


85431 


85491 
85552 
85612 
85673 
85733 


N. 


72085733 


721 
722 
723 


724  85974 


725 


726 

727 
728 


72986273 
73086332 


731 
732 
733 


73286451 


73486570 
73586629 


73686688 
73786747 
738  86806 
73986864 
74086923 


741 

742 
743 

744 
745 


748 


756 
757 
758 


760 


761 
762 
763 
764 
765 


Log. 


85794 
85854 
85914 


86034 


86094 
86153 
86213 


86392 
86451 
86510 


86982 
87040 
87099 
87157 
87216 


74287040 


74487157 


74687274 
74787332 


87390 


74987448 
75087506 


87564 
87622 
87679 


751 

752187622 

753 

75487737 
75587795 


87852 
87910 
87967 


75988024 


88081 


88I3S 
88I95 
88252 
88309 
88366 


766 
767 
768 


88423 
88480 
88536 


769  88593 


770 


771 
772 
773 
774 
775 


88649 


88705 
H8762 
88818 
88874 
88930 


776  88986 

777  89042 
77889<>98 
779^154 
78OI89209I 


N.  [  Log< 


780892 


781 
782 
783 


784,89432 


785 


78689542 


787 
788 


78989708 
790'89763 


79189818 
792  89873 

79389927 
79489982 

795  90037 


^ 


89265 
89321 
89376 


89487 


89597 
89653 


79690091 
79790146 
79890200 
79990255 
80090309 


801 90363 

802  90417 

803  90472 
80490526 
80590580 


80690634 

807  90687 
80890741 
80990795 
81090849 


811 90902 
812  90956 

81391009 
81491062 
8I59III6 


8169116*9 
817  91222 

818!9127^ 
81991328 
82091381 


821  91434 
82291487 
82391540 
82491593 
82591645 


826,91698 
82791751 
828191803 
829|91855 
8Sa91908 


831i91960 
832192012 
833  92065 


834 
.835 


92117 
92169 


836i9222l 
837  92273 
8389^324 
83992376 
840[92428| 


N. 


84092428 


841 


92480 


84292531 
84392583 
84492634 
845  92686 


84692737 


847 


848  92840 

84992891 
45092942 


851 92993 

852  93044 

853  93095 
85493146 
855193197 


662 


866 
867 


869 


871 


873 


Log. 


92788 


85693247 

857  93298 

858  93349 

85993399 
86093450 


861 99500 


93551 


863  93601 
86493651 
86593702 


93752 
93802 


868  93852 


93902 


87093952 


94002 


872  94052 


94101 


874,94151 


875 


881 


883 
884 
885 


94201 


87694250 

877  94300 

878  94349 
87994399 
880  94448 


94498 


88294547 


94596 
94645 
94894 


88694743 

887  94792 
88894841 
88994890 
89094939 


891  94988 
89295036 
893  95085 
89495134 
89595182 

"890,95231 

89795279 
89895S28 

89995:^76 
900  95424 


90095424 


901 
902 
903 


95472 
95521 
95569 


90495617 


905 


90695713 
90795761 
90895809 
90995856 
91095904 


911 
912 
91s 
914 
915 


91295999 


91496095 


931 
932 
933 
934^ 


95665 


95962 
95999 
96047 
96095 
96142 


91696190 

91796237 
918  96*284 
91996332 
92096379 


921 96426 
92296473 
9t3  96520 
92496567 
925966I4 


92696661 

927  967O8 

928  96755 
92996802 
93096848 


96895 
96942 
96988 
97035 


935197081 


9;56'97128 
93797174 


93897220 

939)97267 
94097313 


941 
942 
943 
944 
945 


946 
947 
948 
949 


951 


97359 
97405 
97451 

97497 
97543 


97589 
97635 
97681 
97727 


95097772 


97818 


95297864 

95397909 
95^97955 
95598000 


95698046 
95798O9I 
95898137 
95998182 
96098227 


"••■ 


LOGARITHMS. 


75 


LOGARITHMS  OF  NUMBERS. 


N.  rhog. 


m 


D.|| 


TT 


96U  9SS27 

961  981272 

962  98318 
96598863 

964  98408 

965  98453 

966  98498 
96798543 
9SS  98588 
9^  98632 

970  98677 

971  98722 

972  98767 
97398811 

974  98856 

975  98900 

976  98945 

977  98989 

978  99034 
97999078 
98099123 

981  99167 

982  99211 

983  99255 
9S^  99^00 
98399344 

986  99388 

987  994S2 

988  99476 

989  99520 
99099564 

99199607 
99299651 
99399695 

99499739 
995  99782 

99699826 
997  99870 
99899913 
99999957 
EOOO  00000 


1001100045 
100200087 

1003  0O13O 

1004  00173 
10Q5QO217 
1006  00260 1? 


43 
44 

43 
43 
44 


^3 
43 


100700303 
100800346^, 
10090aS89l:f 
101000432 


101J|0O475 

101200518 

101300561 

1014006041 

101500647 


|43p 

V3 
43 
43 
43 
43 

;;42 


1016006S9 
101700732 
01800775 

10I900817i.„ 
I02()|00860*'* 


43 
43 
42 


02000860 
021  00903 


022 


02300988 
02401030 
02501072 


02601115 
01157 


027 

02801199 
02901242 
03001284 


Log. 


00945 


03101326 
03'2  01368 
03301410 
03401452 
03501494 


03601556 


42 
42! 

43{ 

342 

42i 
42 
42 
^2! 
42 


03701578 
03801620 
03901662 
04001703 


42 


041pl74''. 

04201787 
04301828 
04401870 
01-501912 


04601953 
04701995 
04802036 
049k)2078 
05002119 


051  02160 

052  02202 
05302243 
05402284 
05502325 


056023661 

057  02407 

058  02449 
O59I0249O 

531 


06lk)2572 
062k)2612 
063  02653 
06402694 
06502735 


06602776 
06702816 
068  02857 
06902898 
07002938 


071 


)2979 


07203019 
07303060 
07403100 
075103141 


D. 


43 

42 

43 
42^ 

42 

43! 


TT 


42 
42 

41 

42' 


42 
41 
42 
42 
41 

42 

41 

421 

41 

41 

42 
41 
41 
41 
41 


41 
42 
41 
41 
41 

40 
41 
41 
41 
41 


40 
41 
41 
40 
41 


40 

4( 

401 

41 

40 

41 
40 
40 
40 


08003342 
08103383 
082  03423 


Log. 


08303463 
08403503 


41 
40. 


085  03543 


40 
40 


08603583 
087 


:40 


03623 
08803663 
089  03703 
09003743 


091 03782 

092  03822 

093  03862 
09403902 
095039*1 


09^> 

097 
098 

09904100 
10004139 


101 


10204218 
10304258 
10404297 


105 


106 

107 

108 

10904493 

11004532 


03981 
04021 
04060 


40 
40 
40 
40 
S9 

40 
40 
40 

39 
40 


04179 


04336 


043761 
04415 
04454 


111 

11 

113046501 

114 

115 


(H571 
204610 
04650 
04689 
04727 


11604766 
117104805 
118 

119 


04844 
04883 


12004922 


104961 
04999 
05038 

05077 
05115 


12 

122 

123(05038 

124 

125 


12605154 
12705192 
128  05231 
12905269 
13005308 


131  05::546 
13205385 
13305423 
13405461 
1^5  05500i 


136 
137 
138 


05538 
05576 
056U 


13905652 
J  40  05690 


D.jj  N.  I  Log,  [D. 

"mooi^az 

"1141  05729  OQ 


40 

59 
40 

|39 
40 

39 
40 

39 
39 

to 

39 
39 

39 
39 

39 

39 

39 
3S 

39 


39 
39 
39 
39 
39 
38 

S9 
39 
$8 
39 

38 
39 
38 

39 


38 

39 
38 


38 
39 
38 


38 
38 
38 
38 


»*•• 


400569 
41  0573! 
4205767 
43  05805 
4405843 
4505881 


4605918 

47  05956 

48  05994 
4906032 
5006070 


5106108 
5206145 
5306183 
5406221 
55  06258 


5606296 

57  06833 

58  063? 1 

59  06408 
6006446 


61 06483 

62  06521 

63  0655S 
6406595 
65  06633 


6606670 

6706707^^ 
6806744|?I 
6906781 
70  068 19 


39 
38 
38 
38 
38 
37 

38 
38 
38 
38 

38 

37 
38 
38 

37 
38 

37 
38 

37 
38 

37 

38 

37 
37 
38 

37 
37 


71  06856 

7206893 

7306930^1 

7406967,^ 
75107004 17 

37 


7607041 

7707078 
7807115^7 

7907151^^ 
8007188^7 

8107225 


8207262?! 
83  07298 
8407335 
85  07372 


361 

37 

37 

36' 
86107408^ 

87  07445  f  7 

88  07482 
8907518 
9007555 


9107591 

92  07628 

93  07664 
9407700 
95  07737 

96t>7773 


9707809 

98  07846 

9907882 

200|07918 


37 
38 

37 

37 


37 
361 

37 
36 

37 
36 
36 
37 
36 

36 
37 
36 
36 


"FT 


lx>g. 


nr 


20608135 
207O8I7I 

208  08207 

209  0824S 
21008279 


36 

36 

37 
36 

36 


2OOO79I8 
201 07954 

202b7990 

20308027 
20408063 

205  08^099  ^g 

36 
36 
36 
36 

36 
36 
36 
36 

5 

36 
36 
35 
36 
36 


21108314 
21208350 
21308386 
21408422 
21508458 


i! 


2160849 

21708529 
21808565 
2 19  08600 
22008636 


22108672 

222  08707 

223  08743 
22408778 
22508314 


22608849 

227  08884 

228  08920 

229  08955 
23008991 


23109026 
23209061 
23309096 
23409132 
23509167 


35 
36 
35 
36 
35 

35 
36 
35 
36 


236(09202 
23709237 
23809272 

23909307 
24009342 


241  09377 
24209412 
243  09447 
24409482 
24509517 


24609552 

247  09587 
24809621 

24909656 

25009691 


35 
.35 
36 
35 
35 

35 
35 
35 
35 
35 


35 
35 
35 
35 
35 


35 
34 
35 
35 
35 


25109726^, 
25209760^* 
2531097953^ 

34 
35 

35 
3^ 
35 
34 


254  09>i30 
25509864 


25609899 

257  09934 

258  09968 
25910003 
260 10037 


TT 


2601 

261 

262 

263 

264 

265 


2661 
267 
268 
269 
270 


mi 

272 
273 
274 
275 


276 

277 
278 

279 

280 


281 
282 
283 
284 
285 


286 

287 
288 

289 
290 


291 
292 
293 

29  H 
295 


2961 
297 
298 
299 
300 


Log. 


301 
302 
303 
304 
305 


306 

307 
308 
309 
310 


311 
312 
313 
314 
315 


3161 
317 
318 
319 
320 


0037 
0072 
0106 
0140 
0175 
0209 


0243 
0278 
0312 
0346 
0380 


0415 
0449 
0483 

0517 
0551 


35 

34  i 

34 

35 

34 

34 

35 

34 

34 
35 


0585 
0619 
0653 
0687 
0721 


0755 
0789 
0823 
0857 


34 
34 
34 
34 

34 
34 
34 
34 
34 


34 


0890 


0924 
0958 
0992 
1025 
1059 


1093 
1126 
116»0 
1193 
1227 


1261 
1294 

1327 
1361 
1394 


1428 
1461 
1494 
1528 
1561 


1594 
1628 
1661 
I6c|4 
1727 


1760 
1793 
1826 
1860 
I893 


1926 
1959 
1992 
2024 

2057 


D. 


34 
34 
33 
34 

34 
34 
33 
34 
34 


33 
34 
33 
34 
34 

33 
33 
34 
33 
34 

33 
33 
34 
33 

33 

34 
33 
33 
33 
33 

33 
33 
34 
33 
33 

33 
33 
i2 
33 


IT 


320 
321 
322 
323 
324 
325 


326 

327 
328 

329 
330 


331 
332 
333 
334 
335 


336 

337 
338 
339 
340 


341 
342 
343 
344 
345 


346 
347 
348 

349 
350 


351 
352 
353 
354 
355 


361 
362 
363 
364 
365 


371 
372 
373 
874 
375 


376 

377 
378 

37 
3 


Log.  |D. 


57^ 
90 


12057 
120 
12123 
12156 

12189 
12222 


I2254I 

12287 
12320 
12352 
12385 


12418 
12450 
12483 
12516 
12548 


12581 
12613 
12646 
12678 
12710 


33 
33 
33 
33 
33 
32 

33 
33 
32 
33 
33 

32 
33 
33 
32 
33 


12743 
12775 
12808 
12840 
12872 


12905 
12937 
12959 
13001 
13033 


13066 
13098 
13130 
13162 
13194 


35613226 
35713258 
358  13290 
359 13322 
360 13354 


13386 
13418 
13450 
13481 

135131 


32 
33 
32 
32 
33 

32 
33 
32 
32 
33 


366  135451 

367  13577 
36813609 
:>69 13640 
370  13672 


13704 

13735 

137^7 

13799 
1383U 


8^ 


U862 
1  'J89fi 
13925 
l39o6 
13988 


32 
32 
32 
32 
33 

321 
32 
321 
32 
32 

32 
32 
32 
32 
32 

32 
32 
31 
32 
32 

32 
32 
31 
.i2 
32 

31 

:42 
31 
^2 

3t 
38 
31 
32 


N.  I  Log. 


d 


38 
381 


387 
388 


13988 
14019 


382  14051 
383 
384 
385 


2! 


1408 

14114 

14145 


38614176 


14208 


32 


14239 
389114270 
39014301 


391 
392 


39314395 


394 
395 


14333 
14364 


14426 
14457 


396  14489 


397  145201 

398  14551 
39914582 
40014613 


401 
402 
403 


404  14737 


405 


4061 
407 
408 
409 


411 
412 
413 
414 
415 


14644 
14675 
14706 


14768 

14799 
14829 
14860 
14891 


41014922 


14953 
14983 
15014 
1504:5 
15076 


416151061 

41715137 
41815168 
41915198 
420l  15229 


421 
422 
423 


42415351 


425 


4261 
427 
428 

429 


43015534 


4361 

437 
438 

439 
440 


15259 
15290 
15320 


15381 


15412 
15442 
1547 
15503 


15564 


431 

4:i2|15594 
433 
434 
435 


i56ii5 
15656 
15685 


15715 
15746 
15770 
15806 
15836 


15. 


31 
32 
1 
82 
31 
81 


31 
31 
31 

32 


31 
31 
31 
31 
32 


31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

30 
31 
31 
31 
31 


30 
31 
31 
31 
30 

31 
31 
30 
31 
30 


3( 


30 
31 
30 
30 
30' 

31- 


30 


£3 


t6 


LOGARITHMS. 


LOGARITHMS  OF  NUMBERS. 


N. 


Log.  D.   K. 


144015836 
1441 15866 
144215897 
144315927 
144415957 
1445 15987 


144616017 
1447  16047 
144816077 
144916107 
145016137 


1451 
1452 
1453 


1454  16256  :^  1514 


1455 


1456 
1457 
1458 


16167 
16197 
16227 


16316 
16346 
16376 


145916406 
146016435 


1461 16465  ,^ 
146216494^ 
146316524^ 
146416554?)^ 
1465116584  ?r 

2U 


1466 
1467 


16613 
16648 


146816673 
1469 16702 
1470 16732 


1481 


Log. 


D. 


2! 
2f 


150017609 
1501 17638 

150217667^^ 

150317696*^ 
150417725*^ 

1505|l7754g 


150617782 
150717811 
150817840 
150917869 
151017898 


1511 


1512 17955 
151317984 


16286  ^X  1515 18041 ! 


17926 


18013 


N. 


28 


151618070 
1517  18099  pg 
1518 18127  i? 

151918156  ;^ 
152018184*^ 


1471 16761 
1472 16791 
1473168 
1474 16 
14751687 

1476l6909Loi 
1477  16938  ?2 

147816967!^ 

1479 16997  XX 

1480117026^ 


17056 


1482 17085 
148317114 
148417143 
148517178 


148617202-^ 

1487 17231 S! 
148817260^ 

148917289  f^ 

1490117319^ 


1491 
1492 
1493 
1494 


1497 


149611 7464 1^1155^ 


149617493 


17522 


1551 


17377^ 

1 7406 'S II  55a 

17455 '^^ 


1521 18213 

1522118241 

I523i18270L<. 

152418«98!^ 

1525118327^ 


1527 


152618355 


18384 


152818412 


1529 


18441 


153018469 


153118498^^ 
153218526^^ 
1533 18554  p^ 
153418583^*2 
1535118611  gg 


15361 8639  OQi 
153718667^0 
153818696^ 

15391 8724  r^ 
1540(18752*° 

28 


1541 
1542 

154318837 
154418865 


1545 


1547 
1548 


18780 
18808 


18893 


154618921 


18949 
18977 


154919005 
155019033 


155219089 


1498 17551 
499175801;^ 
500|i  76091^ 


I9O6I 


19117 

1554119145 

19173 


155619201 
155719229 

155819257 
1559 19^85 
1560|19S12 


29 
28 
28 
28 

28 
28 
28 
28 
28 


28 


28 
28 
28 
28 

28 
28 
28 

27 


156019312 
156] 19340 
1562 19368 
156319396 
1564  19424 
156519451 


1577 
1578 


Log. 


156619479 
1567 19507 
156819535 
156919562 
157019590 


D. 


28 

28 
28 
28 
27 
28 

28 
28 

27 
28 
28 


27 


1571 19618 
157219645^ 
157319673?? 
157419700;^ 
1575 19728  g 

157619756 


19783 
19811 


157919838 


158019866 


27 
2S 


27 


28 


K.   Log. 


162020952 
162120978 
162221005 
162321032 

162421059 
162521085 


26 

27 

27J 

s 

27 


1626211121 
16'2721139 
162821165 
162921192 
1630  21219  2g| 


27 
26 

27 

27 


1631I21245L7 
163221272*; 

1633  21299  Iq 
163421325^^ 
1635121352^ 


27 


1581 19893  o(. 
1582 19921  2^ 
1583 199481*; 
1584199761;; 

1585  20003  g; 

1586  20030  po 
158720058*^ 
158820085^; 
158920112*^ 
1590(20140 1^ 

27 

28 

27 

27 
P7 


1591 


159220194 
159320222 
159420249 
159520276 


159620303 
159720330 


20167 


159820358 
159920385 
160020412 


27 
28 
27 
27 

1601|£0439|  ' 
160220466^; 

1603  20493  rZ 

1604  20520  rl 
1605120548^^ 

27 


160620575 
160720602 


160820629^^ 
1609206561; 
1610120688^ 

27 
26 
27 
27 
27 


16112^710 

161220737 
161320763 
161420790 
161520817 


1610208441 

161720871 

1618|S0898 

161920925 
1620(20952 


27 
27 

27 
27 


1647 


163621378,07 
1637  21405  ^i 
163821431^^ 
163921458  9^ 
164021484  ^!j 

164121511^ 

1642  21537  SX 

1643  21564  i; 

27 
261 


164421590 
164521617 


164621643 


N. 


1688 


Log.  D*|}  K. 


16'80'22531 
168122557 
16822258S 
168322608 
168422634 
168522660 


168622686 
168722712 


22737 


1689227631^ 
169022789^^ 


21669 


26 


164821696;^ 
164921722*^ 
l650|21748^ 

26 


1651 


165221801 
165321827 


21775 


26 


165421854 
165521880 


27 
26 

^— ^  26 
1 656  21 906  ofi 
165721932*^ 
1658219581? 
1659  21985  ^X 
166022011^ 

1^122037  2g 


166222063 
166322089 
166422115 
166522141 


166622167 
1667221941 


166822220 


166922246 


1671 


Ik 


1677 
1678 

167 
168 


27 


26 
26 
26 


26 


27 
26 


26 


167022272 


22298 


26 


1672  22824  oi( 
167322850^^ 

167422376*2 

1675|22401  ^ 

26 


167622427 


26 


1691  22814|^iyi 

1692  22840  9^ 
1693228669 


22891 
1695122917 


1696229439. 
169722968^ 

1698  22994  |r" 

169923019 
170023045 


26 
26 


1701 23070 
170223096 
170323121 
170423147 
170523172 


26 
25 


170623198 
170728223 
170823249 
170923274 


26 
25 
26 
25 
26 


1710|2SSOo|^ 


1711133325 
171223350 


1718  23376  p« 
171423401*^ 
1715123426  gg 


25 

26 
25 


171623452  «, 
1 71723477  9^ 
171823502^2 
1719235289^ 
1720|2S5532^ 


25 
26 


172123578 
172223603 
1723  23629  9. 
172423654;? 

17252367925 


1726237049- 

172723729:^ 
172823754*^ 

1729  23779  !2 
173023805*^ 


22453 


22479 


26 


92 

Og 


225051 
25S1 


26 


26* 


JII7312S83O9. 

"  1732  238559^ 
1733238809^ 
1734239059^ 
173523930^5 


173623955 
173723980 


173824005 


173924030;" 
1740J24055f^ 


261 


25 


25 


Log-  |0.| 


740  2405 

741  ^4 
7422410 
743  241 
7442415 
7452418 

748242 

747  24221 

748  242i 

7492427! 
750  2430^ 


I 


751  2432! 

752  24353U. 
753243789^ 
754244039^ 

755124428  2  J 


756244529- 
75724477^ 
75824502;^ 

75924527*2 
76024551** 

76IJ245762 


76224601 
76324625 
76424650 


24 
25 

765124674  ^t 
766246999. 
767  24724  ;f 
76824748;* 
76924773*^ 
77024797^^ 


4 
125 


771248229 
77224846^ 

77324871 
774  24895 
77524920 


K. 


Log. 


D. 


180025527 

180125551 

180225575 

1803256001 

180425624 

180525648 

180625672 


180725696 
180825720 
1809  25744 
181025768 


77624944 
77724969 
77824993 
7792501 
780  £5042 


781 


782  25091 
783 


25066 


25115 

78425139 
78525164^ 


24 
25 

24 

25 
24 
5 
24 
24 

25 
24 
24 
25 


8? 


78625188 
78725212 
78825237 
78925261 
79025285 


791 


79225334 


?4 
25 
24 
24 
25 


25310 


,24 


79825358 
79425882 
79525406 


24 
24 


24 
25 


181125792 
181225816 
181325840 
181425864 
181525888 


181625912 
1817  25935 
181825959 
181925983 
182026007 

I82I26OSI 

182226055 

18232607 

1824261 

18252612 


24 
24 
25 
24 
24 
24 

24 
24 
24 
24 
24 

24 
24 
24 
24 

24 

23 
24 
24 
24 
24 

4 
41 
23 


18262615 
18272617 
18282619 

182926221^. 
1830(262452^ 


1831262699 
183226293* 
1833  263 16  9  J 
1834263409* 
1835126364*^ 

24 


1836263871 
183726411 
183826435 
183926458 
184026482 


7962543I9.1 
97254551**1 

-"  25479*1  Ji 
25503***1 

5527r  I 


798 
79912 

800|2 


24 

23 

24 

23 
1841 126505  „. 

1842265299; 
1 843  26553  *t 
184426576 
184526600 


184626623 

184726647 
184826670 
1849  26694 
185026717 


1851  26741 
185226764 
185326788 
185426811 
1 855  268341 


23 
24 

23 

24 
23 
24 
23 
24 

23 
241 
23 
23 
24 

23 
24i 


1856'26858 

185726681 

1858269051;' 

185926928'*^ 

186096951 


23 


i 


Log. 


D. 


86a2tf95.^^ 
86lt»6975;J 
862  26998  ;; 
863270211;^ 
86427045*1 
865  27068  g 

8Sg  27091., 
86727114;; 
86827138*! 
869fB7l6i;2 

23 


87027184 


871 


87227231 
87327254 


27207 


24 

23 

87427277*: 
87527300* 

876  27328 ' 

87727846* 
878  27370  * 
87927393* 
880|27416^ 


881274399^ 
882  27462  ^ 


88327485 
88427508^^ 
885127531  ^ 


23 

23 


88827W4  9, 

887  27577  fr 

888127600  *; 
7623  !^ 
7646 IJ 


89127669 
89227692 
89327715 
894  27738 
89527761 

89627784 


2S 
2^ 
23 
23 

23 


23 


897  27807u>^ 
898278SOCf 
89927852 
90027875 


22 
23 
23 


90127898 
90227981 
903  27944L 
90427967*9 
905|»7989  ^ 


906280129^ 

90728035Cf 
90888058 
90928081 
91098103 


23 
23 
3 


23 
22 
23 

23 

22 
23 


91128126 

91228149 

91328171 

91488I94i9« 

915|282I7C* 

91612824^9 
917'28262;** 
918128285*9 
8307** 
t833ef*^ 


LOGARtTHMa 


77 


LOGARITHMS  OV  NUMBERS. 


1920  98SS0oa 

1921  98353  02 

1922  28375 15 

19^{28398  23 


192428421 
192^  28443 


22 
23 

19^6^8466^0 
19W  28488  Is 
19^  ^511 1^ 

1930128556 II 


1931  28578  ooi 
193328601  00 
193s  28623^ 

1934  28646  00 
1935128668  ll 


I9362869I1001 
193728713^ 

1938  28735  00 

1939  28758  00 
1940|2878023 


194168803  oa 
194^82522 


1943128847  aai 
1944  28870  oo 

1945f2889$22 


194628914001 
19472893703 
19^3  28959  22 
194928931921 
1950(2900323 


1952 


1958 


99790038 

99830060 

999SOOS^ 

12000  3010a 


19512902600 
2904800 
195312907052 


195i29092|oQ|*w 
195529115^oll2015|S0428 


22 


l956291S7[ooi 
195729159^ 


29181 


22 


9226  ^  I2020I305S5 


22 


1961 

}9d2  A^«f  vioa 

196329292*^ 
t96429314Lo 
196^9396^ 


1968293^ 

1967  29380 

1968  29403 
196929425 
197029447 


197129469 
197229491 


197329513 
1974  295351^ 
197589557"^ 


1197729601^ 
}1978  29628^ 
Il979l29645g|; 


N.  iLog 


!L1 ' 

1802 


21 
22 

122 
2-2 


980)29667 
981 29688 
98229710 
98329732 
984  29754  5^ 

985I29776I22 

22 
22 
21 
22 
22 

22 

22 
22 
21 


98629798 
987  29820 
98829842 
98929863 
99029885 


99129907 

99229929 
99329951 
99429973 
y95  29994  eg 

9963001? 


2001 30125 
200230146 
200330168 
200430190 
200530211 


200630233 

2007  30255 

2008  30276 
200930298 
2010303201 


201 1  30341 
201230363 
201330384 
201430406 


22 


22 
22 


22 


197629579^  203630878 


22 

22 
21 
22 


21 

|22| 
22 
21 


201630449 
201730471 
1201830492 
201930514 


2021  30557 

2022  30578 

2023  30600t 
902430621 
2025  30643 


202630664 

20273068 
2028  30707 
202930728 
208030750 


203130771 
203230792 
203330814 
203430835 
2035  30856 


208730899 
2038  30920 
203930942 
12040130963 


D. 


22 
21 
22 

22 
21 

22 
21 

22)1 

22 

21 

22 
21 
22 
21 
221 

21 
22 
21 
22 
21 

21 
22 
21 

221 
21 

21 

32 
21 

21 

221 


21 
21 

221 
21 


2051 

2052|3 

20533 

20543 

2055 


20563 

2057 
20583 
20593 
20603 


M. 


2040^30963 


2041 

2042 

2043)3 

20443 

2045 


20463 

20473 

2048 

204913 

20503 


Log. 


30984 IJ 


2061 
2062 
20633 

20643 
2065 


20663 

20673 

2068 

2069|3 

2070 


2071 

207213 

2073 

2074 

2075 


2076^3 

2077 

2078 

207913 

20803 


2081 

208213 

2083 

20848 

20853 


20863 

2087 
2088 
2089|3 


2095 


006 


027 
048 

06^ 


21 


21 
21 
22 
091  2, 

21 

IS 


f97 
2S9* 

21 


281 


^21 

387  li 


408 

429 
450 


21 
21 


471 
492 


513 


21 

21 
21 


534 


21 


555 
576 
597 


2i 


639g 
660 1 
681 2 

702| 


723 
744 
765 
785 
806 


^21 

869  el 

890*; 

20 


911 


931 


9732; 


994 


209032015 

2091  32035 
209232056 
2093  32077 
209432098 


32118 


2096132139 


21 
21 
21 


21 
21 
20 
21 
21 


21 


21 
20 

21 
21 
21 

20 
21 


L 
t2 
2 
2 
2 
2 
2 


N. 


2 

12 
2 

12 


2 
2 
2 

2 


209732160!^ 

2098  321 81  d^ 

2099  32201 1;; 
2l00|32?22i  * 


2 
2 
2 

2 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2 
2 
2 
2 
2 


00 
01 


0232263 


03 


0432305 


05 


0632346 


07 
08 


32366 
32387 
0932408 
1032428 


11 

12 

13 

1432510r 

1532531 


21 
22 
23 
24 

25 


27 
28 


31 


Log. 


32222 
32243 


32284 


823ftS 


21 

20 

21 

21 

201 

21 

20 
21 
21 

to 

21 

201 
21 


32449 
99469 
32490  0/1 

21 
21 


1632551^001 

17  32572EV 

18  32593 
1932613 
2032634 


326541 

3267 

32695 

32715 

32736 


2632756 


32777 
32797E 
2932818 
3032838 


32858 


D. 


21 
20 
21 
20 

21 
20 
20 
21 
20 

21 
201 
1 
20 
201 

21 
20 


3232879 

34  3291 9  oY 
85  32940  Iq 

S632960(eo 
37  329801 

3833001 

3993021 

4033041 


4133062 
42  33082 
4333102 
4433122 
4533143 


51 
52 


57 
58 


4633163 
4733183 
33203 
4933224 
5033244 


33264 
33284 
5333304, 
5433325 
55333^5 


5633365 


33385 
334:05 
5933425 
60133445 


21 
20 
20 
21 

20 
20 
20 
21 
20 

20 
20 
21 
20 
20 

20 
20 
21 
20 

20 
20 
20 
20 
20 


irn 


l.of  .  I  0. 


2160133445 
2161133465 
216233486 
216333506 
21643S526 
216533546 

2I6S  33566 
216733586 
216839606 
216^33626 
217033646 


217138666 
217233686 
217333706 

21 74  33726  on 
217533746^^ 


217633766 
217733786 
217833806 
2179  33826  p 
218033846 


19 
20 


2181  33SG6 
218233885 
21 83  39905  JXI 
218439925^ 
218533945 


20 
21 
20 
20 
20 
20 


20 

20 
20 


218633965 
218733985 
218834005 
218934025 
219094044 


219134064 
219234084 
219934104 
219494124 
219534149 


219694169 
219734189 
2198  34209 
219934223 
2200S424'i 


2201 34262 

2202  34282 

2203  34301 
220434821 
220534341 


220634361 

2207  34380 

2208  34400 
22093442C 
221034439 


221194459 

221234479 
22 1 3  34498 
221434518 
221594537 


221634557 
221794577 
22  f8  34596 
22193461 
222094695 


20 
20 
20 
20 
20 

20 
20 


I  N.  I  Log. 


120^ 


2220^34635 
222134655 
222234674 
222334694 


2224I34713 
222534739 


222634753 
2227  34772 
222s  34792 
222934811 
2230348901 


20 
20 


20 
20 

20 

20 
iO 

19 
20 

20 
20 
20 

19 

120 

20 
20 
20 

19 

20 
20 

19 
20 
20 
20 

19 
20 

20 

19 

20 

20 
19 
20 

19 
20 

20 
19 


^20 


2231 34850 
223234869 
223934889 

2234  34908 

2235  34928 


223634947 

2237  34967 

2238  34986 

2239  35005 
224035025 


2241 85044 
224235064 
224335089 
2244  35102 
224535122 


224635141 
224735160 
224835180 
224935199 
225035218 


225135298 
225235257 
2253  35276 
225435295 
225535315 


225635334 
4257  35353 
2258  35372 
425935392 
2260  9541 1 


2261  35430 

2262  35449 
226335468 
226435488 
2265  35507 


226635526 
226735545 
2268  35564 
|2269  35583 
227035603 


2271 356^ 
227235641 
227335660 

2274  35679 

2275  35698 


O. 


K.  I  Log. 


227635717 
227735736 
227835755 
227935774 


20 

19 
120 

19 

20 
20 

19 
20 

19 

if;i 
20 

19 

19 

19 
20 

19 

20 

19 

19 

20 

19 

20 
19 

19 
20 

19 

19 

20 

IS; 
19 

m 

19 

19 
19 
20 
19 

19 
19 
20 

19 
19 

19 

19 

120 

19 
19 

19 
19 
19 
120 
19 

19 

19 

19 
W 

15 


1228035793 


2280(35793 
228135813 
228235832 
2283!35851 
228435870 
2285^5889 


2291  36003 
22923602) 
2293  86040 

229436059 
229536078 


2296  S6097 
329736116 

2^29836135 
229936154 
230036173 


230136192 
23023621) 
S303  36229 
2304  36248 
230536267 


230636286 

2307  36305 

2308  36324 
230936342 
231C 36361 


19 
19 


2 


2'286>35908 

22S7  35927 
228885946 
228935965 
229035984 


233696847 
233736866 
233836884 
.Q  2339  36903 
*^il2340!36922 


231 » 36380 

231^36399 
2913364)8 

231486436 
231536455 

231636474 
231736493 
231836511 
231936530 
232036549 


2321  36568 

2322  365S6 
232336605 
232436624 
232586642 


232636661 
2327  36680 
232836698 
2329  3671 7 
233086736 


2331  36754 
233236773 

233336791 
233436810 

2335  36829 


j  «*,  [  tog.  [ri>i 

i  2340^86^2  tr 
32841  36940(|° 

^2349  369591;  2 
J  2343  96977^  J 

^2844i36f)96l  2 
^|2345l37<a4<''* 

2346 

iSJ347 


9 
9 
9 
9 
9 

8 

9 
9 
9 
9 

9 
9 
9 
9 
9 

9 

8 

9 
9 
9 

9 
8 

9 

9 
9 
8 

9 
9 


S7()33 

8705! 

2348  87070 


2349 
2350 


8 

9| 

9 

9 

8 

9 
8 

9 

9 

8 

9 

9 
8 

9 

8 

9; 
9 
8 


2364  37365 

2365  373SS 


286637401 


2367 


2968  3743J^ 


2360 
237( 


3 


9 


235) 
2359 
2353 
2354 
2355 

'2356  372 1 8 

2357  9723^ 

2358  37254 
29593727:? 


236(/ 


87291 


2361  37s  1( 


2362 
2369 


2371 
2972 
2373 
2374 
2375 


2376 


2378 

2379 
2380 


2381 
2382 
2383 
2384 
2385 


2986 

2387 
2388 

2389 
2390 


2391 
2392 
2393 
2394 
2395 


2396 

2397 
12398 


37088 
971  (>7 

8TI25 
87144 
97162 

371f) 
37109 


37928 
37346 


S742( 


37457 
37475 

3749s 
3751) 
97530 
37548 
37566 


3758 


2377  3760S 


3762) 

37639 
37658 


376761 
37694 

37712 
37731 
3774S 


37767 
37785 
97802 
37822 
3784C 


37858 
37876 
97894 
97912 
37991 


37949 
37967 
37985 


2399  38009 
i|2300|98021 


19 
18 
19 
18 

19 
18 

19 
18 
19 
18 
19 

118 
18 
19 
18 

19 
18 
18 

19 

18 

18 

19 

18 

19 
18 
18 

18 
19 
18 
18 

19 

18 
18 
18 
\9 
18 

18 
18 

19 
18 
18 

18 

18 

19 

118 

18 

18 
18 
18 

19 
18 

18 
18 
18 
18i 
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E 


N.  I  Log. 


OSl 

2401|S80S9 
240dS8057 
840S  38075 
2404  38093 
2405S811S 


2406  38  ISO 
240738148 
240838166 
240938184 
241038202 


2411 


241238238 
241338256 
241438274 
241538292 


241638310 
241738328 
251838346 
241938364 
242038382 


2 

2427 


38220 


242138399 
242238417 
242338435 
242438453 
24^538471 


242638489 
38507 
242838525 
242938543 
243038561 


2431 38578 
2432  38596 
243338614 
243438632 


2435386 


Jt^.mim 


24 

2437138686 
243838703 
243938721 
244038739 


2441 


244238775 
244338792 
244438810 
244538828 


88757 


244638846 
244738863 
244838881 
244938899 
245088917 


2451 


2452  38952 

2453  38970 

2454  38987 


2455 


2459 
K460 


38934 


:59'J05 


245039O23 

245739  41 
2458  39058 


jyo7o 

;*9094 


!460 


Log. 


246639199,0 

246739217^ 

246839235 

246939252 

247039270 


246039094 

246139111 
246239129 

246339146 
46439164 
46539182 


D. 


17 
18 

17 
18 
18 
17 


252 
2521 


2471 39287 
247239305 
247339322 
2474  39340 
247539358 


247639375 
247739393 
247839410 
247939428 
21>8039445 


2491 

2492 


249639724 
2497  39742 
249889759 
249939777 
250039794 


1248139463 
2482  39480 
2483^9493 
„*2484  39515 
g||2485  39533 

8 


248639550 
«  2487  59568 
^248889585 
^248939602 
°l|2490|39620 

8 


39637 
39655 


249339672 


250139B11 
2502  39829 
250339846 
2504  S9S6S 
250539881 


o||2494|39690 
g||2495|39707 

8 

7 
8 
8 
8 

8 
7 
8 
8 
8 

7 
8 
8 
8 
7 

8 
8 

7 
8 
8 

8 

7 
8 


250639898 
250739915 
250839933:; 
2509  39950  ' 
251039967 


18 

17 
18 

17 
18 

17 
18 
18 
17 

18 

17 
18 

17 
18 

17 
18 

17 
18 

17 
18 
17 
17 
18 

17 

18 

17 
18 

17 
17 

18 

17 
18 

17 
17 

18 
17 
17 
18 

17 

17 
18 


2511 


1251240002 


>(2513|40019i:» 
2514140037 
400541 


2515 


25164007J 


2517 
251h 


39985 


4008b 
40106 


251940123 
1 2520  40  UO 


17 
18 

17 
17 


17 

17 

17 
18 

17 
17 


40157 
252240175 
252340192 
258440209  ji^ 


2526  40243 


252940295 
253040312 


2531 
2532 


2533  40364 
2534^0381 
2535  49398 


253640415 


2537 
2538 


253940466 
254040483 


2541 
2542 
2543 


2544  40552 
254340569 


254640586 


2547 


SO  401 40 


D. 


2525 


2527 
2528 


17 
18 

17 
17 


40226 


40261 
40278 


40329 
40346 


40432 
40449 


40500 
40518 
40535 


17 
18 
17 
17 
17 
17 

17 
18 

17 
17 
17 

17 
17 
17 
17 
17 
18 

17 

17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 

2566|40926||!! 
256740943}; 
256840960!^ 
256940976  ■'^ 


40603 


254840620 
254940637 
255040654 


2551 40671 

2552  506SS 

2553  40705 
2554|407i» 
2555»40739 


12580^1 162 
2581  41179 
258241196 
258341212 
258441229 
258541246 


2556^40756 

2557  40773 

2558  40790 
2559*40807 
256040824 


2561 40841 
2562  40858 
256340875 
256440892 
256540909 


257040993 


2571 

2572 


2573  41044 


2574 


257b 

2577 
2578 


410101 
41027 


41061 


2570  41078 


41095 
41111 
41128 


257941145 
112580  41 162 


17 
17 

17 
17 
17 
17 
17 
16 
17 
17 
17 


N.  I  Log. 
5804116$ 


D.B    N. 


2586  41263 
258741280 
258841296 
258941313 
259041330 


259141347 
259241363 
259341380 

259441397 
259541414 


259641430 
259741447 
259841464 
2599^1481 
260041497 


260641597 
2607416141 
260841631 

260941647 
2610416641 


26011415141 
2602^1531 

260341547 
260441564 
260541581 


261141681 

261241697 
261341714 
261441731 
261541747 


26ltf4l764 
2617^1780 

261841797 
26I94I814 
262041830 


262141847 
262241863 
262341880 
262441896 
262541913 


262641929 
262741946 
262841963 

262941979 
•263041996 


'2631  42012 
26S:i  42029 
'2633  42045 
'26:i4  42062 
263542078 


^6364!22095 
I2637  42111 
263842127 
1263942 144 

i2640|42l6o 


1264042160 
2641 421 77 
264242193 
264342210 
^264442226 
^12645142243 

7 


6 
7 


6 

7 
7 
7 

6 

7 


17 

7 
6 

7 
7 
7 
6 

7 
7 

7 
7 
6 

7 
7 
61 

7 
7 

6 

7 
7 
61 

7 
61 
7 
7 
6 

7 
6 

7 
6 

7 
6 


2651 42341 

2652  42357 

2653  42374 
265442390 
265542406 


Log. 


D. 


17 
161 
17 
16 
17 

264642259^,^ 
264742275^ 
264842292;^ 
264942308*^ 


265042325 


265642423 
2657  42439 
265842455 
265942472 
266042488 

266142504 
266242521 
266342537 
266442553 
2665  42570 


266642586 
2667  42602 
266842619 
266942635 
267042651 


2671 42667 

2672  42684 

2673  42700 
267442716 
267542732 


267642749 
267742765 
267842781 

267942797 
268042813 


7 
7 
61 

7 
61 


2681 42830 
268242846 
S683  42862 
2684  42878 
268542894 


268642911 
2687  42927 
268842943 
268942959 
^  2690142975 

J  2691 
'.2692 
?  269 

6 

7 

6 
6 

7 


42991 
43008 
43024 
269443040 


2695 


2697 
2698 


;:70i. 


4305b 


26964307^ 


4308b 
43104 


2099  43  UO 


43130 


17 
16 

161 

17 
16 
161 

17 

16 
16 

17 

lb 
16 

17 
16 
IG 
17 
16 

id 
17 

16 
16 


N.  I  Log. 


'ooU 


270014313^ 
270143152 

270243169 
270343185 
270443201 
270543217 


D. 


270643233 
2707  43249 
270843265 
270943281 
271043297 


271143313 
271243329 
271343345 
271443361 
271543377 


271643393 
271743409 
271843425 
271943441 
272043457 


.  .1,273143632 

;J2732  43648 

273343664 

273443680 

273543696 


17 

161 
16 
16 
161 
17 

16 
161 
16 
16 
16 

17 
16 
16 
lb 
16 

i6 
16 
lb 
It) 


2721  43473 
272243489 
2723  43505 
272443521 
272543537 


272643553 
2727  43569 
272843584 
272943600 
273043616 


161 

17 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
16 

16 
15 
16 
16 
16 

16 
16 
16 


N. 


>1 


27 

2761144107 
276244122 
276344138  ;^ 
276444154'*^ 
276544170 


o. 


16 
15 
16 


N. 


276644185 
2767  44201 
276844217 
276^44232 
2770144248 


2771 


2777 
2778 


44264 


277244279 
277344295 
277444311 
2775443261 


277644342 


44358 
44373 


27794438^ 
278044404 


278 1  44420 
278244436 
278344451 
278444467 
2785  44483 


278644498 
278744514 

278844529 
278944545 
279044560 


2791 44570 

2792  44592 

279344607 

;  ^2794  44623 

'^-^79544638 


2736|43712 

2737  43727 
273843743 
273943759 
274043775 


i: 


2741 43791 
274243807 
274343823 
274443838 


16 
16 
16 
16 

16 


16 
15 


279644654 

2797  44669 
279844685 
279944700 
280044716 


280144731 

280244747 

280344762 

;32804  44778 


2745|43854|  J  ^|2805|44793 


274643870 
274743886 
274843902 

274943917 
275043933 


2751 

2752 
2753 


275443990 


2755 


275 

2758 

275i^ 


43949 
43965 
43981 


44012 


275644028 


4i>044 
44059 
44075 


2760)1^4091 


,J2806  44809 
"280744824 

280844840 

280944855 

g|l28104487 


16 
15 
16 
1 

lb 
16 

15|i 

lb 

lb 


.,|28  lb  44903 

:  ^128 17  44979 

tf']28 18  44994 
'""281945010 


16 


28 1 1  44886 
281244902 

2813^4917 
281444932 
281544948 


282045025 


16 
15 


16 


45025^, 
45040  I 


282QI4502 

2821 

28221450561 

282345071 

2824  45086 

282545102 


16 


282745133 


15 
16 
16 


282845148 


282645117 


282945163 
283045179 


10 
15 

lb 
15 
16 


16 


15 
16 


15 
16 


2<537 


263645271 


45286 


283845301 

283945317 
2840453321 


.^284145347 
1^284245362 
|2  2843  45378 
^^284445393 
J  ^2845  45408 


..283145194  .5 
1 5  2832  45209  If 
:^  2833  45225}" 
}^2834 45240  }^ 

|^g8S5J45255]J^ 

15 
15 
16 
15 
15 

15 
16 
15 
15 
15 

16 
15 
15 
15 
16 

15 
15 
15 
16 
15 

15 
15 
15 
16 
15 

15 
15 
15 
15 

3l6 


,^284645423 

}^  2847  45439 
}^  2848  45454 
}^  2849  45469 
1^2850145484 


,e,28564557(H 
^285745591 
,^2858456061 
}^  2859  45621 
*^  2860  45637 
28^45652 


16 
15 
16 
15 

16 


286245667 

2863  45682 

2864  45^ 
286545712 


15 
16 
15 


2851 45500 


285245515 


285345530 
2854  45545 
285545561 


286645728  I  ^ 


2867  45743 
286845758 


;^  2869  43773 
}"  2870  45788 


287145803 
287245818 
287345834 


287445849  ^^ 


16 
13 
15 

tf2876|458b^,^^ 


IS 
15 
15 
15 

15 
16 

15 


^^28704337y4^ 
}"2»774.j894}2 

}^ 2878 45909  I  c 
^287945924.^ 

*^  2880*3939 
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2883  45984 
^884  46000 
388546015 


288646030 
28R7i46045 
2888  46060 
288946075 
289046090 


289346135 
289446150 
28954616 


N. 


2880  4593 


2881 
2882 


Log. 


4595 
4596; 


2891 
2892 


46105 
46120 


2896  461 8 
289746195 

2898  46210 

2899  46225 
290046240 


2901  i6955 

2902  46270 
290346285 
2904  46300 
290546315 


290646330 
290746345 

2908  46359 

2909  46374 
291046389 

291146404 
291246419 


2913 


291446449 


2915 


291646479 


2917 

29I8 
2919 

29201 


2921 


2922  46.^68 
292s  46583 


46434 


46464 


46494 

46509 
46593 
^53n 


^553 


2924 
2925 


46598 
46613 


292646627 
292746R42 


29?8 


292946672 
29M  46687 


2931 


4665*^ 

7 


46702 


29S246716 
293346731 
293446746 


2935 


46761 


29384/5776 

2937  4^790 
29S8  46805 
?9394f^890i 

I^40l46835l 


K  |2940  46835 
5  2941 46850 

5  2942,46864! 

6  294346879 
294446894 

1294546909 

94^46923 
5||«947  46938 
5  294846953 
294946967 
295046982 


5  2951 46997 
295247012 
295347026 
295447041 

^295547056 


5 
5 


5I 2956  4707 
29574708 
29584710 

29594711 
^29604712 

296147144 

51296247159 
5  296347173 

2964  471 88 

2965  47202 


5 

5 

5 
5 


5 
5 


N.  j  Log. 


D. 


5 

4 
5 
5 
5 
5 

4 
5 
5 
5 


5  296647217 
4\  2967 17232 
2968  47246 
296947261 
297047276 


5 

5 

5 

5  2971  472901 

5  297247305 

3297347319 
297447334 

51297547349 


2976  4736s 
5I 2977  47378 
4I 2978  47392 
297947407 
298047422 

2981  47436 
298247451 

5I 2983  47465 
298447480 

4)298547494 


298647509 
5I 2987  47524 
2988  47538 
29894755S 
299047567 


2991147582 
2992  47596 
2995  47611 
2994  47625 
299547640 

299647654 

2997*7^^9 
2P98  47683 
299947698 
30001477121 


5 
4 
5 
5 
5 
4 

5 
5 
4 

5 
5 

5 
4 

5 
5 

4 

5 
5 

4 
5 
5 

5 

4 
5 
4 
5 

5 
4 
5 
5 
4 

5 
4 
5 
5 
4 

5 

4 
5 
5 
4 

5 
4 
4 

4 
5 

5 
4 

5 

4 
5 

4 
5 
4 
5 
4 

5 

4 
5 


rood 


Log. 


3006147799 
300747813 
3008  47828 
300947842 
301047857 


3011 
3012 
3013 


301447914 
801 5  47929 


301647943 


3017 
3018 


301947986 
302048001 


3021 
3022 


302348044 
3024  48058 


3025 


D. 


3000(47712 

300147727 

3002^47741 

300347756 

3004^47770 

3005[47784 


1-7871 
47885 
47900 


i7958 
47972 


3037 
3038 


3041 


3043 
3044 
3045 


3047 
3048 


48015 
48029 


4807S 


3026  48087 
302748101 
3028  481  If) 
30294^130 
303048144 

303148159 
303248173 
30334818 
S0.S4  48202 
303548216 


303648230 


48244 
48259 


303948273 
304048287 


48302 


304948316 


48830 
48344 
48359 


304648S7S 


48387 
48401 


3049  4841 6 
305048430 

305148444 
3052  48458 
305348473 
305448487 


3055 


48501 


305648515 


3057 
3058 

8059 


48530 
48544 
48558 


306048572 


5 
4 
5 

4 
4 
5 

4 
5 
4 
5 
4 

4 
5 
4 
5 
4 

5 
4 
4 

5 

4 

4 
5 
4 
5 
4 

4 
5 
4 
4 

5 

4 
4 
5 
4 

4 

4 
5 
4 
4 
5 

4 
4 
4 
5 
4 

4 
4 
5 
4 
4 

4 

4 
4 

4 

I 
5 

a 

4 

4 


3075 


3081 


_K  I  Log. 
06a4857 


306q48572 
306148586 
306248601 
306348615 

3064148629 
306548643 


306648657 
306748671 


3088 


3069  48700 
307048714 


3071 


307248742 
307348756 
307448770 


3076  48799 


3077 


3078  48827 


3079 


308048855 


308248883 


3083 
3084 
3085 


"^086  48940 


3087 
3088 


3091 


3098 


<?107 
3108 


3111 


3113 


3115 


48686 


48728 


48785 


D. 


48813 


48841 


48869 


48897 
48911 
489261 


48954 
48968 


3089  48982 
309048996 


49010 


3092  49024 

3093  49038 
309449052 
3095  49066 


309649080 
309749094 


49108 


309949122 
310049136 

310149150 
810249164 
310? 
3104 


49178 
49192 
310549206 


310649220 


49234 
49248 


310949262 
311049276 


49290 


311349304 


4931 8 


311449332 


49346 


31l6»49S60 
311749374 
311849388 
311949402 
3r^d49415 


4 
5 
4 
4 
4 
4 

4 
5 
4 

4 
4 

4 


5 
4 

4 
4 
4 

4 

4 

4 

4 
4 
5 


4 

4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 

4 
4 


4 
4 
4 

4 
4 

4 
4 
4 


5 

a204 


Log. 


3121 
3122 


O. 


3120|494]5,^ 

49429  J! 

49443^ 


312349457 
312449471 
3125494851 


312649499 
312749513 

312849527 
312949541 
313049554 


313149568 
313249582 
318349596 
313449610 
313549624  J3 


313649638 
313749651 
313849665 

313949679 
314049693 


14 
14 
14 

14 

14 
14 
14 
13 
14 

14 
14 
14 
14 


3141 
3142 


314349734 
314449748 


3145 


49707 
49721 


49762 


314649776 

314749790 
314849803 

314949817 
315049831 


315149845 

315249859 
315349872 
315449886 
315549900 


315649914 

315749927 
315849941 
315949955 
316049969 


3161 


316249996 


3163 


31f?450024 
316550037 

316650051 
316750065 


3168 


49982 


50010 


50079 


316950092 
3170150106 

50120 
50133 
50147 


3171 
3172 

3173 
3174|50l6l 


317550174 

317650188 
317750202 
3178 


13 
14 
14 
14 
14 

14 
13 
14 
14 
14 

14 
13 
14 
14 
14 

14 
13 
14 
14 
14 

13 
14 
14 
14 
13 

14 
14 
14 
IS 
14 

14 
14 
13 
14 

141 

13 
I4t 
14 
IS 
14 

14 
13 
14 


318050243 
3181 50256 
318250270 
318350284 

318450297 
318550311 


318650325 
318750338 
318850352 
318950365 
319050379 

3191  5039s 
319250406 
SI  93  50420 
819450433 
31955^47 

3196  50461 
319750474 
319850488 
319950501 
32005051^ 


3201  50529 
320250i42 
320350556 
3204  50569 
320550583 


1180 


Log. 


320650596 
320750610 
3208  50623 

320950637 
321050651 

321 1  50664 
321250678 

321350691 
32145070^ 
321550748 


50215 
317950229:: 
3180|50243| 


3' 

t 

S 
4 
4 

S 
4 
3 
4 
4 


321650732 
321750745 
321850759 
321950772 
3220  50786 


3221  50799 
322250813 
3223  50826 
322450840 
3225  50853 


322650866 
322750880 
3228  50893 
322950907 
323f  ^  50920 


32315093A 
3232  61 947 
323350961 
323450974 
3285.50987 


323651(01 
3237  51014 
323851028 
323951041 
.324051055 


S241 


324251081 
324351095 
324451108 
324551121 


324651135 


3247 


3 
4 
3 

4 
4 

3 
4 
3 
4 
4 

3 
4 

3 
4 
3 

4 
3 
4 
4 

3 

4 
3 
4 

3 
4 

3 
4 
3 
4 
3 

4 
3 
4 
3 
3 

4 
S 
4 
3 
4 

3 
4 
3 
3 
4 

3 
4 
3 


N. 


324051055 


51068 


51148 


424851162 


3249 
3250 


51175 
51188 


3251 51202 
325251215 
325351228 
325451242 
325551255 


325651268 
^957  51282 
325S5l*J96 
325951308 

3260  51822 

3261  51335 
326251348 
326351362 
326451375 
326551388 


326651402 
326751415 
326851428 
326951441 
327051455 


327^51468 
327251481 
327351495 
827451508 
327551521 


3276515341 

327751548 

327851561 

327951574 

328051587 


3281  51601 
328251614 

3283  51627 

3284  51640 
328551654 

328651667 
328751680 
32SS  51693 
328951706 
829051720 

3291  51783 
329251746 
329*^  51759 
3V  94  5 1772 
3295  51786 


329651799 
329751812 
^29851825 
3299  51838 
330051851 


13 
13 
14 
13 
13 
14 

13 
14 
13 
13 
14 

IS 
18 
14 
IS 
13 

14 
13 
13 
14 
13 

13 
14 
13 
13 
14 

18 
13 
13 
14 
IS 

13 
14 
13 
13 
13 

14 
13 
IS 
13 
14 

13 
13 
IS 
14 
IS 

13 
13 
IS 
14 
13 

13 
13 
IS 
14 
IS 

13 
13 
IS 
13 


N. 

3300|51851 
3301  51865 
33025187^ 
330351891 
3304  51904 
330551917 


330651930 
330751943 
330851957 
3309  51970  \^ 
33l0i51983||^ 


3311  51996, « 
S312|52009|{3 


331352022 
331452035 
331552048 


331652061 
331752075 
331852088 
331952101 
3320521141 


14 
13 
IS- 
IS 
18' 
13 

13 
14 
13 


13 
13 
13 

14 

13 

13 

13 

13 
3321^2127^. « 

332252140^ 
33935^153 
332452166 
332552179 


332652192 
332752205 
332852218 
332952231 
3330522441 


13 
13 
13 
13 

13 
13 
13 
13 
13 
3331  52257,  q 

333252270:2 
333352284 

333452297 
333552310 


333652323 

3337  52336 

3338  52349 
333952362 
334052375 


3341  52S88 
334252401 
3343  5241 4f; 
334452427 
3345  52440 


3346  52453 

3347  52466 

3348  52479 
334952492 
3350  52504 


3351  52517 

3352  52530 

3353  52643 
3  354  52556 
3355  525691 


3356  52582 

3357  52595 

3358  52608 
335P  52621 
3360152634 


13 
13 
IS 

13 
13 
13 
13 
13 

13 

18 
13 

13 

13 

li 
IS 
13 
12 
IS 

13 
13 
13 
13 
13 

18 
13 
13 
13 


m 


LOGAKITHMS- 


LOGARITHMS  OF  NUMBERS. 


S3605S6S44 
S86l  52647 
SS&tSBdSO 

8363  Sims ,  „ 

8364  52686^^ 

3365^5269SH^^ 
12 


8366  5271 1,« 
836752724?? 
$368  52737 
336952750 
337052763 


SS71 
8372 
3373 


3377 
3378 


337952879 


3381 
5382 
3383 


3387 
3388 


i3^ 


iiOg. 


a 


3374  52815 


3375 


337652840 


338452943 


3385 


338652969 


3389  53007 
339053020 


3391 
3392 
3393 


3397 
3398 


3405 


3407 
3408 


3411 


3413 
3414 


3418 


52776 

52789 
52802 


52827 


52353 
52866 


52905 

52917 
52990 


13 
13 
13 


52956 


52982 
529941 


53033 
53046 
53058 


339453071 
339553084 


339653097 


531101 
^122 


339953135 
340053148 


13401153161 
3402 


53173 -, 
58186 :t 


3403 
340453199 


53212 


340653224 


53237 
53250 


13 
13 
13 
13 

13 
13 
13 
12 
13 

13 
13 
13 
13 
13 

12 
13 
13 
13 
13 

13 
12 
13 
13 
IS 

13 
12 
13 
13 
13 

13 
12 
IS 
13 
13 

12 


340953263 
341053275 


53288 


3412  53301 


53314 
53326 


341553339 


341653352 
3417533641 


53377 


341953390 
3420  53403 


13 
IS 
12 

13 
13 
13 
12 
13 

13 
13 

12; 

13 

12 
13 
13 
13 


i420 


Log. 


3420153403 

3421  53415 

3422  53428 

3423  53441 

3424  53453 
842553466 


13441  53661 
3442  53681 
8443  53694 
344453706 
344553719 


3426  53479 
342753491 
342853504 

342953517 
343053529 


D. 


3432 


3431  53542 


3433  53567 

3434  53SS0 
343553593 


3436  53605 
343753618 
3438  53631 
343953643 
3440  53656 


5S55S 


344658732 

3447  53744 

3448  53757 

3449  537691 
345053782 


34.51  53794 
3452  53807 
345353820 
345453832 
3455  68845 


345653857 

3457  53870 

3458  53882 
345953895 
3460  539O8 


3461  53920 

3462  53933 
346353945 
3464  53958 
346553970 


3466  53983 

3467  5399.5 
3i6S  54008 

3469  54020 

3470  54033 


3471 
3472 


3473  54070 


3474 
3475 


f5477 
3478 


54045 
54058 


5408S 
54095 


347654108 


54120 
5413.^ 


347954145 
348054158 


2 
3 
3 
2 
3 
3 

2 
3 
3 
2 
3 

3 

2 
3 
3 

2 

3 
3 
2 
3 
2 

3 
3 
2 
3 
3 

2 
3 
2 
3 
2 

3 
3 
2 
3 
2 

3 
2 
3 
3 

2 

3 
2 
3 
2 
3 

2 
3 
2 
3 
2 

3 
2 
3 
2 


2 

31 
2 
3 


349654357 
8497  54370 
3498  54382 
349954394 
3500  54407 


3501 544191 
3502  54432 
o5u3  •54w44 
3304  54456 
350554469 


480 


Log. 


348054158 
348154170 
348254183 
348354195 

3484  54208 

3485  54220 


O. 


3486  54233 

3487  54245 
348854258 
348954270 
3490  54283 


3491 54295 

3492  54307 

3493  54320 

3494  54332 

3495  54345 


350654481 
350754494 
350854506 
350954518 
351054531 


351154543 
351254555 
351354568 
351454580 
341554593 


351654605 

351754617 
3518546301 
3519I54642 
352054^54 


352164667 

352254679 
352354691 
3524  54704 
352554716 


352654728 
352754741 
352854753 
3529  54765 
353054777 


S53#  547901 
3532  54802 
353354814 
3534  54827 
353554839 


35965^51 

3537  54864 

3538  54876 
353934888 

||3540  54900 


2 
3 
2 
3 
2 
3 

2 
3 
2 
3 

2 

2 
3 
2 
3 

2 

3 
2 
2 
3 
2 

3 
2 
2 
3 
2 

3 

2 
2 
3 
2 

21 
3 
2 
3 
2 

2 
3 
2 
2 
3 

2 
2 
3 
2 
2 

3 
2 
2 
2 
3 

2 
2 
3 

2 
2 

3 
2 
2 
2 


3551 
3552 
3553 


3554  55072 
355555084 


3556  55096 


356255169 
356355182 
356455194 


3565 


N.  I  Log. 


40 


35 
3541 


3547 
3548 

3549 


54900 
54913 


354254925 
354354937 
3544  54949 
354554962 


3546  54974 


54986 
54998 
55011 


3550  55023 


3557 


55035 

55047 
55060 


55108 


355855121 
355955133 
3560  55145 


3561 


356655218 
3567  55230 


3568 


55242 


356955255 
3570  55267 


3571 
3572 
3573 


357455315 


3575 


3576  55340 


3577 
3578 


357955376 


3580 


3581 
3582 
3583 
3584 
3585 


3587 
1358^ 


3592 


3595 


3597 

1359^' 


55157 


O. 


55206 


552791 
55291 
55303 


55328 


5535^ 
55364 


55388 


55400 
55413 
55425 
55437 

554491 


358655461 


55473 
55485 


3589  55497 
3590555091 


8591 55522 


5553^ 


359355546 
359455558 


55570 


;3596  55582 


55594^ 
55606 


3599  55618 
360065630 


3 
2 
2 
2 
3 
2 

2 

2 

sj 

2 
2 

2 

3 

12 

2 

2 

2 
3 
2 

2 

2 

2 
3 
2 
2 
2 

2 

2 
3 
2 
2 

2 

2 
2 
3 

2 

2 
2 
2 
2 
2 

3 
2 
2 
2 
2 

2 

2 
2 
2 
3 

2 
2 
2 
2 
2 
o 

A* 

2 
2 


360355666 
360455678 
360555691 


S606  55703 
360755715 
360855727 
360955739 
361055751 


361155763 
361255775 
361355787 

361455799 
361555811 


361655828 
361755835 
361855847 
361955859 
362055871 


3621 558S3 
362255895 
3623  55907 

362455919 
362555931 


K.  I  Log.  |D. 

3S0O  55630 
360155642 
3602  55654 


362655943 
3627  55955 
362855967 
362955979 
363055991 


363156008 
363256015 
3633  56027 
363456038 
3635  560501 


363656062 
3637  56074 
363856086 
363956098 
364056110 


3641 56122 
364256134 
3643  56146 
364456158 
364556170 


364656182 
364756194 
364856205 
364956217 
3G50  56229 


3051 56241 
3652  56253 
365356265 
3654  56277 
365556289 


365656301 
365756312 
365856324 
3659  56336 
366(^56348 


2 
2 
2 
2 
3 
2 

2 
2 
2 
2 
2 

2 

2 
2 
2 

2 

2 

2 
2 
2 
2 

2 
2 
2 

2 
2 

2 
2 
2 
2 
2 

2 
2 
1 

2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
1 
2 
2 
2 

2 
2 
2 
2 

2 

1 
2 

2 

2 

J 


1660 


Log. 


367656538 
367756549 
3678  56561 
367956573 
3680  56585 


3681 56597 
3682  56608 
368356620 

3684  56632 

3685  56644 


366q56348 
3661 56360 
366256372 

3663  56384 

3664  56396 
366556407 

336656419 


P.|[  N.  iLog! 
,0  37205705 


366756431,- 
366856443!^ 
366956455 
3670  56467 


3671 56478 
3672  56490 
367356502 

3674  56514 

3675  56526 


12 
12 
12 
12 
11 
12 

12 


3686  56656 

3687  56667 

3688  56679 

3689  56691 
369056703 


3691 56714 

3692  56726 

3693  56738 

3694  56750 

3695  56761 


3696  56773 

3697  56785 

3698  56797 

3699  56808 
370056820 


3701  56832 

3702  56844 
370356855 

3704  56867 

3705  56879 


370656891 

3707  56902 

3708  56914 
370956926 
371056937 


371156949 

371256961 

371356972,^ 

371456984:* 

371556996 


371657008 

371757019 
371857031 
371957043 
372067054 


12 
12 
11 

12 
12 
12 
12 
12 

11 
12 
12 
12 
12 

11 

12 
12 
12 
12 

11 

12f 

12 

12 

11 

12 

12 
12 
11 
12 

12 
12 
11 
12 
12 

12 
11 
12 
12 
12 

11 
12 
12 
11 
12 

12 
11 


3737 
3738 


3727 
3728 


57054 
57066 


n.fW 


i  !■ 


3721 

3722157078 
372357089 
372457101 
3725 


57113 


372657124 


372957159 
373057171 


3735 


12 
11 
12 
12 
II 

12 
12 
II 
12 

12 

571831. 1 

5Ii?il2 


57136 
57148 


3731 
3732 

3733157206 
373457217 


Log.  ItK 


49 


•p  3780577 
**l  3781  67761 

3782  57772 

3783  57784 
378457795 
3785  57807 


57229 


373657241 


3741 
3742 
3743 


3744  57334 


3745 


3748 


11 
12 
12 

11 
12 
12 
11 
12 
57299|i| 
57310I" 


57252 
57264 


3739  57276 

3740  57287 


57322 


57345 


3746  57357 
374757368 


57380 


374957392 
3750  57403 


12 
12 

11 
12 
12 
11 


3756  57473 

3757  57484 
375857496 
375957507 
376057519 


3761 57530 

3762  57542 

3763  57553 

3764  57565 

3765  57576 


3751 57415 
3752  57426 
375357438 
3754  57449 
375557461 


3766  57588 

3767  576OOI 

3768  5761 1 
376957623 
377057634 


377157646 
377257657 
3773  57669 
377457680 
3775  57692 


3776  57703 
377757715 
3778  57726 
377957738,, 
|3780|57749|^* 


5791— ^ifl 
5792  57887  i, 
579357898:1 
5794  57910  J, 
5795157921  Ji 


12 
12 
11 
12 

11 
12 
12 
11 
12 

11 
12 
11 
12 
12 

11 
12 
11 
12 
11 

12 
11 
12 
11 
12 

12 
11 
12 
11 
12 

11 
12 
11 
12 
11 

12 
11 
12 


378657818 

3787  57830 

3788  57841 
378957852 
3790  57864  J 


57875 


12 
11 
12 
11 
12 
11 

12 
11 
11 
12 


: 


379657983,, 
3797  57944 ,  J 
1379857955" 

379957967:, 
380057978,^ 

380157990,, 

380258001 

380358013 

380458024 

380558035 


12 
11 
11 
12 

38061580471,  , 
3807  58058 
380858070 
380958081 
381058092 


381158104 
381258115 
381358127 
381458138 

381558149 


3821  58218 

3822  58229 

3823  58240 

3824  58252 
38251582631 


381658161 
381758172 
381858184 
381958195 
382058206 


12 
11 
11 
12 

11 
12 
11 
11 
12 

11 
12 
II 
11 
12 

11 
11 
12 
11 
11 


382658274 

3827  58286 1* 

3828  58297 
382958309 
3830  58320 


383158331 

3832  58343 

3833  58354 
383458365 
3835  5837 


383638388 

3837  58399 
383858410 
383958422 
3840158435 


12 
11 
11 

12 
11 
11 
12 
11 

11 
II 
12 
11 


LOGARITHMS. 


%l 


LOGARITHMS  OF  NUMBBRS. 


TT 


Log*  ID. 


5840  5S48 
384158444 
S841i  58456 
3848  58467 
384458478 
384558400 


5846  58501 

5847  58518 
384858594 

3849  58585 

3850  58546 


11 

121 

n 
11 

12 

11 
11 

13 

11 
11 
11 


385158557,^ 

385258569,? 
885358580  ;{ 

3854  58591 
38555860S 


385A58614 
885758GS3 


11 

8859158647  ii. 
38^8659||| 

11 


II 


IS 


11 


391159229 
891259240:: 

391859251 
891459262 
3915  59278 


S86I58G7< 


9S9 
670 


3871 

S872(58794{|  I 
5873  58805,  { 
387458816;: 
3875|588S7|J 


887658898  I  ^ 
S87758H50|, 

5878  58861  \  \ 

5879  58872  }  } 
S880|58883|  j  j 


8881 


8882  S8906 

8883  58917 


890659173  I . 
890759184 1 1 
39O8  59195 
390959207 
391059218 


3900 


Log. 


59106 
390159118 

390s  59129 
390359140 

390459151 
390(5591621 


N. 


391659284 
391759295 
391^59806 
3919  59318 
392059829 


3921 593401 
3922I59351 
3923159862 
I3924  59378 
392559384 


12 
II 
11 

11 


393259461 

sy$$  59472 

393459483 
3935  59494 


8884 


8885589 
88865 


58894 


5892i^ 


8896<59084 
S899I59O95 


121 

11 

11 

11 

11 

121 
11 
1 


8887589G1 
8888  58973 
3889  58984  : 
389058995|| 
889159006,, 
3892  59017 1  ij 

889359028:0 
3894  59040 1 1 

889559051  {{ 

8896I59062,, 
S897|59073|JJ 


395659726 

3957  59737 

895859748 

395959759 

89001591061*  '113960159770 


11 
11 


3926  59395 
392759406 
392859417 
392959428 
393059439 


3931 


59450 


393659506 
393759517 
393859529 
3939  59539 
391059550 


3941  59561 

3942  59572 
394359588 

3944  59594 

3945  59605 


394659616 

3947  59627 
3948159688 

394 
3950I5966O 


{^51159671 
{395259682 

895859693 
895459704 
895559715 


11 
11 
II 

11 
11 
12 
11 
U 

11 
11 
11 
II 
11 

11 
11 
11 
11 
II 

11 

11 
II 
II 

121 

11 
11 
11 
11 
11 

n 
11 
11 
11 
II 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 


Log. 


1396059770 
3961 59780 

396259791 
396359802 

396459813 

3965  59824 


396659835 
396759846 
3968  59857 
396959868 
397059879 

3971  59890 
397259901 
3973599lti 

3974  5992s 

3975  59934 


397659945 
397759956 
397859966 

397959977 
3980159988 


398159999 
3982160010 
398360081 
3984  60032 
398560043 


398660054,, 
3P87  60065 } : 
398860076!' 
398960086  7 
3990|60097|,j 


10 
II 
11 
11 
11 
11 

11 
11 
11 
11 
11 

II 
11 
11 
II 
11 

11 

101 

11 

11 

11 

11 
11 
II 
II 
11 


402 

402 

4022160444 

402360455 

4024604661 

4(''25  60477 


60WB 


8991 ',, 

39926OII9  , 
399360130, 
399460141  |: 
S995  60152  j  J 


N. 


402H  60487 


4C)8660595 
403760606 
4088p06l7 
4039160627 
404 


404160649 
404260660 
404360670 
404460681 
404560692 


404660703 
404760713 
404860724 
404960735 
405060746 


399H  60163 
S9976OI73 
8998ki0184 
3999te0l95 
4(XX)  60206 


4001  60217 
400260228 
400360239 

400460249 
400560260 


400660271 
400760282 
400860293 
400960304 
401060314 


401 1  60325 
401260336 
401360347 
4014  60358 

401560869 


401660379 
401760390 
401^60401 
4019160412 
60423 


101 

li 

11 

11 

11 

11 

u 

la 

11 

11 

II 
n 
11 

lOj 

11 

11 
11 
11 
11 
101 

11 
11 
11 
11 


4056608101 
405760821 

4058  6083) 

4059  60642 

4060  60853 


4061  60863 

4062  60874 

4063  60885 

4064  60895 
406560906 


1405160756 
405260767 
405360778 
405460788 

405560799 


4066  6091 7 
406760927 
4068  60938 

406960949 
407060959 


4071  6O97C 
407260981 
407360991 
4074,61002 


4075 


4077 


61013 


407661023 


61034 


407861045 
407961055 
408061066 


4080.61066 


0 


0 


0 


1410161289 
'1410261300 ;' 
^410361310   ^ 
410461321  ^' 
410561331 


408661130 


N.   I   LofT.  |D. 

11 
10 
II 

61109|JL 


4081 

4083 
4084 


408561119 


4087 


61077 
61087 
61098 


61140 


408861151 
4089  61 162 


4090 


61172 


409161183 
409261194 
409361204 
409461215 
409561225 

409661^ 
409761247 
4098  61 257 
409991268 
410<j61278 


11 

101 

II 

11 

101 

II 

11 
10 

II 

lOl 

11 
II 

101 

II 

101 

II 
11 


410661342 
410761352 
410861363 
410961374 
411061384 


411161395 
411261405 
411361416 
411461426 

1411561437 


101 
II 

10 

n 
11 
101 


N 


415161815 
415261826 
415361836 
4I546I847 
415561857 


415661868 
415761878 
415861888 


415961899  ;, 
41606I909 


411861448 
411761458 
411861469 
411961479 
412O6I49O 


412161500 
4122  61511 
412361521 
412461532 
412561542 


4126  61 553 
412761563 
412861574 
4129H1584 
413061595 


413161606 
413261616 
4133)61627 
4134161687 
413561648 


YOL.  XUI.  PART  1. 


413661658 
413761669 

413861679 
|4139'6l690 
I4140J61700 


II 

101 

11 

101 

II 

II 

101 

II 

101 

11 

101 

11 

10 

11 
I( 
II 

lOl 

11 

101 

II 
11 

101 

11 

10) 

11 

10 

11 

10 

11 

10 


Log.  ID 
11700. 


414061 

414161711 
414261721 
414361731 
414461742 
414561752 


414661763 
414761773 
414861784 
414961794 
415061805 


11 
10 
10 
11 
10 
11 

10 
II 
10 
11 
10 

II 

10 

11 

101 

11 

10 
10 
11 


416161920 
416261930 
1416361941 
4I646I95I 
4165619^2 


416661972 
416761982 
416861993 
416962003 
41701620141 


417662076 
41776208« 
417862097 
417962107 
41»(J  62118 


418162128 
418262138 

41 8S  62149 
41 84  621 5f^ 
41856217<' 


laMi 


417162024 
417262084 
417362045 
417462055 
4175620661 


418662180 
418762190 
418862201 
418962211 


4I9< 


62221 


4191  62232 
419262242 
419362252 
419462263 
419562273 


419662284 
419762294 


11 

10 

11 

1( 

11 

lOl 

1( 

11 

10 

11 

10 

u 
1) 
1(. 
11 

10 
10 

11 
l( 
II 

10 
10 

II 

10 

11 

10 
10 

11 

10 
10 

11 

10 
10 

11 

10 

11 

10 
10 

1 


N.   Log> 

420662325 
4201  62335 
420262346 
420362356 
420462366 
420562377 


420662887 
4207  62S97 
420862408 
420962418 
421  (62428 

42IIS2439 
421262449 
421362459 
421462469 
421562480 


421662490 
421762500 
421862511 
421^62.521 
4220n25dl 


D. 


N.  I  Lc 


og  Di 


10 
11 
10 
10 
11 
10 

10 
II 
10 

10 

11 

10 
10 
10 

11 

10 
10 

11 

10 
10 

11 

10 


4260,62941  ,rt 

426162951!)^ 
426262961  J  J 


4221168542 
421:262552,  ^ 
422362562':!: 
4224  62572 
422562583 


42266^^593 
4227^2608 
422862613 
41^962624 
423062634 


4241  62747 

4242  62757 
4248  62767 

4244  62778 

4245  62788 


4I98K2304: 

419M62S15!{^  :,^^;ri-*J7-. 

420d62325(^^,  426o!62941 


4231  62644 
423262655 
4283»2665 
4' 3462675 
4^235  62685 

4236  62696 
42S7  6270b 
4238  62716 
423962726 
4240  6V737 


424662798 
4247  62808 
424862818 
4249^829 
4250162839 


425 1  62849 

42526285 

42536287( 

4254 

4255 

425 
4257162910 
425»62921 
4259^2931 


1 


10 
11 
10 

10 
10 

11 

10 
lOi 

11 

10 
10 
10 

n 

10 

10 

10 

II 

10 

10 
10 
11 
10 
10 

10 
10 
II 

101 

10 

10 
Hi 
10 
10 
10 

10 
11 
10 
10 


4268:62972,  Q, 
4264'62982,;Jg 


I4265i62992) 


426663002 
426763012) 
426863022 
426963083 
427063043 

42711630531 


10 
10 
11 
10 
10 

10 


10 
10 
11 


427263063 
427363073 
4274  63083 
427563094  Jq 

4276  6^104 
4277f>3114 
4278k)3124 
4279p3l34 
428063144 

428763155 


4282 


63165 


42h3  63 17.' 
428463185 
4285  63195 


4286^3205 
428763215 
4288  63225 
428fi6.2S6 
429(^63246 

429  i  f^i^56 
4292K>3266 
4293te3276 
4294k>3286 
4295168296 


4^)01^3357 
430i«S367 

4303  63377 

4304  63387 
4S05  63397 


4296163306 
297te3317 
298^3327 
4299183^87 
4800163847 


4S 

41 


430663407 
430763417 
430863428 
430963438 
431063448 


4S11|()3458 
431268468 
431363478 
431463488 
431563498 


431663508 
431763518 
431863528 
431963538 
]|4320|63548 


10 
10 
10 
10 
11 

10 
10 
10 
10 
10 

10 
10 
11 
10 
10 

10 
10 
10 
10 
10 

11 

10 

IQ 

10 
10 

10 
fC 
10 
10 
10 

10 

II 

10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
IC 


85 


LOGABITHMS. 


LOGARITHMS  OF  NUMBERS. 


N.  I  Log. 
320  63541 


4320163548 
432163558 
432263568 

432363579 
43*24  63589 

432563599 


432663609 
432763619 
432863629 

43'i9  63639 
433062649 

433163659 

433263669 

433363679 
4334  636S9 

433563699 


433663709 
433763719 
4338  63729 
433963739 
434063749 

4341  63759 
434263769 
434363779 
434463789 
4345  6379a 


4346638091 

13476381^' 

43486382 

43496:583 

435063849 

435163859 
4352  63869 

435363879 
435463889 
435563899 

435663909 

435763919 
435863921) 
435963939 
436063949 

4361 63959 
436263969 
436363979 
4364  63988 
436563998 


4366164008 
436764018 
436864028 
436964038 
437064C)4« 

437T  64058 
437^^64068 
437364078 
4374|640H8 
4375|6409H 
4S7Sj64l08: 

4377p*n8 
4378164128 

4379164137 

436064147 


Log. 


0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


1438064147 
4381^157 
438264167 
438364177 
438464187 
43856419 


438664207,^ 

438764217!!; 

438864227 

438964237 

4390642461 


4391  64256 

4392  64266 
439364276 
439^64286 
539564296 


439664306 
439764316 
4398  74326 
439964335 
440064345 


0 
0 
0 
0 
0 

0 
0 

9 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

9 

10 


4421 

14422 


D. 


10 
10 
10 
10 
10 
10 


4401  64355 

4402  64^365 
440364375 
440464385 
440564395 


440664404 
440764414 
4408  64424 
440964434 
441064444 


441 1  64454 
441264464 
441364473 
441464483 
441564^93 


441664503 
441764513 
441864523 
441964532 
442064542 


4425 


4427 
4^28 


64552 
64562 


442364572 
4424164582 


64591 


442664601 


164611 
64621 


44296l>631 
4^3(){64640 


10 
10 

9 
10 

10 
10 
10 
10 
10 

10 
10 

9 
10 
10 

10 
10 
10 

li 

9 
10 
10 
10 
10 
10 

10 

9 

10 
10 
10 

10 
10 

9 

10 
10 

10 
10 
10 
9 
10 

10 
10 
10 

9 

10 

la 

10 


443164650 

443264660 

44336^670^^ 

H34J64680'J; 

4435'64689|,^ 


443664699 
i  437  6470 
4f38,'i471 
4439.6472 
^4061-7^8 


Log. 


4441 
4442 
4443 


64738 
64748 
64758 
64768 


444464777 
444564787 


D. 


10 
10 
10 

9 

10 
10 

10 


1.0 
10 


444664797 
4447648071  ^ 
444864816." 
444964826 
445064836 


4451  64846 
445264856 
445364865 
445464875 
44556^885 


445664895  ^ 

445764904,^ 

445864914 

445964924 

446064933 


4461 64943 
446264953 
446364963 
446464972 
446564982 


446664992 
446765002 
446865011 
446965021 
447065031 


447165040 
447265050-^ 

4473  65060  ix 
W7W5070 

4475165079 


U76  65089 

447765099 
447865108 
4479  651 18 
448065128 


10 
10 
10 

10 
9 
10 
10 
10 


10 
10 

9 
10 

10 
10 

9 
10 
10 

10 

9 
10 

10 

9 

10 


448165137 
448265147 
418365157, 
4484651671 
1448565176' 


44866*5186 
448765196 
448865205 
418965215 
449065225 


4491  65234 
449265244 
449365254 
44946526m 
449565273 


10 

9 
10 

10 

9 
10 

10 

9 

10 

10 

10 

9 

;jio 
10 

9 
10 
10 

9 

10 

10 

9 
10 


4496^65283 


1.49765292 
449865^02 
f499  65312 
450065^21 


9 
10 
10 

9 


450065321 

450165331 

450265341 

450365350,^ 

45046536d^J^ 

450565369^^ 


N. 


LL^g. 


N.J  Log. 


10 


450q65379,^ 

450765389^X1 

450865398 

450965408 

451065418 


451 1  65427 
451265437 
45136S447 
451465456 
451565466 


451665475 
451765435 
451865495 
45 1965504 
452065514 


4521 65523 
452265533 
452365543 
452465552 
452565562 


452665571 
452765581 

452865591 
452965600 
453065610 


4531 65619 

4532  65629 

4533  65639 
453465648 
4535  65658 


4536165667 
453765677 
453865686 
443965696 
454965706  *5 


4541  65715 
454265725 
454365734 
4544  65744 
454565753 


4546:65763 
4547.65772 
*548;65782 
454965792 
455()|65801 


455r65811 
4552165820 
455365830 
4554^65839 
4555165849 


7I 


%5566585S 
455765868 
1.558  65877 
455995887 
456o!65896 


9 

10 

10 

9 

10 

10 

9 

10 

9 

10 
10 

9 
10 

9 

10 

10 

9 
10 

9 
10 

10 

9 

10 

9 

10 

10 

9 
10 

9 

10 

9 
10 


9 
10 

9 
10 

9 
10 


9 

10 


o. 


4560  65896 
4561 65906 
456265916 
456365925 
4564  65935 
456565944 


4566  65954 
456765963 

4568  65973 

4569  65982 
4570165992 


N. 


457166001 
457266011 
4573  66020 
457466030 

457566039  iol 


10 

10 

9 
10 

9 
10 

9 
10 

9 
10 

9 

10 

9 
10 

9 


457666049   Q 

457766058  ^ 

4578  66968 

4579  66077 
458066087 


4581  66096 
458266106 
4.68366115 
458466124 
458566134 


458666143 
458766153 
458866162 
458966172 
459066181 


10 

9 
10 


462366492 
4624  66502I 
162566511 


I4626  66521 
462766530 
462866539 
462966549 
463066558 


459666238 
459766247 
4598  66257 
459966266 
4600  66276 'g 


4601  66285 
460266295 
460366304 
460466314 
460566323 


9 

10 

9 

9 
10 

9 
1 

9 
10 

9 
10 

9 
10 

9 
10 


4641 6666] 
464266671 
464366680 
464466689 
i64i5  66699 


4591 66191 
459266200 
459366210 
4594  66219 
4595|66929|'9 

9 
10 

9 

10 


4606663321 
4-607  66342 
,^460866351 
^^460966361 
^^  4610|66370i 

9 
10 

9 
10 

9 

10 

9 

10 


461 1  66380 

461266389 
461366398 
461466408 
461566417 


461666427 
461766436 
461866445 
461966455 
462066464 


10 

9 
lOi 

9 

10 
9 

10 
9 

10 

9 
9 

10 
9 

10 

9 

9 

10 

9 


463166567 
463266577 
463366586 
463466596 
463566605 


Log.  |D. 


:  J 

46^0^6464! 
4621 66474 
462266483 


463666614 
463766624 
4638  66633 
463966642 
464066652 


^464666708 
^464766717 
464866727  ^ 
464966736  ^ 
465066745 


4651 66755 
465266764 

465366773,,, 
465466783^^ 

4655166792  ^ 

10 
9 


10 

9 
9 

10 
9 

10 

9 
9 

10 
9 
9 

10 

9 

10 

9 

9 

10 

9 

9 

10 

9 

10 

9 

9 
10 

9 

9 

10 


9 
10 

9 
9 


465666801 

465766811 

465866820,  ^ 
465966829^  9 

4660668391^^ 

9 
10 


466I 668481 
466i  66857 
466366867  ^ 
466466876  ^ 
4665  66885  ^ 

466666894,,. 
466766904*)^ 
466866913  ^ 
466966922,^ 
467066932 


4671  66941 

4672  66950 
467366960  „ 
467466969  ^ 
467566978 

467666987 


467766997 
467867006 
467967015 
468067025 


10 
9 

9 
10 


10 
9 

9 
10 


N.   Log. 


4680167025 
468 1  67034 
4682*67043 
468367052 
4684|67062 
4685,67071 


468667080 


4687 


67089 


4688  67099 
468967108 
469067117 


4691 67127 
469267136 
469367145 
469467154 
469567164 


469667173 
46976718'^ 
469867191 
469967201 
470067210 


4701  67219 


4702 
4703 


67228 
67237 


4704  67247 

4705  67256 


4706  67265 

4707  67274 

4708  67?84 
470967293 
471067302 


4711 67311 
471267^21 
471367330 
471467339 
471567348 


471 6  67357 
471767367 
471867376 
47 1&  67385 
4720  67394 


4721167403 
472^67413 
472367422 
472467431 
4725  67440 


472667449 

4727  67459 

4728  67468 

472967477 
4730  67486 


4731 


67495 


473267504 


4733 


4735 


4787 


67514 


473467528 


67532 


473667541 


57550 


4738^7560 

473967569 
4740167578 


D. 


9 

9 

9 
10 

9 
9 

9 

10 

9 

9 

10 

9 

9 

9 
10 

9 

9 

9 

10 

9 
9 

9 

9 

10 

9 
9 

9 
10 

9 
9 
9 

10 

9 
9 
9 
9 

10 

9 
9 
9 

9 

10 

9 
9 
9 
9 

10 

9 
9 
9 

9 

9 
10 

9 
9 
9 

9 

10 

9 
9 


N. 


4748 


Log. 


4740  67.578 
4741 67587 

4742  67596 

4743  67605 
474467614 
4745  67624 


474667633 
4747  67642 


67651 


475067669 


0.1 


1< 


9 
9 


4749|6766o|  ^ 

10 

9 
9 
9 
9 


4751 67679 

4752  67688 

4753  67697 

4754  67706 
475566715 


475667724 

4757  67733 

4758  67742 
475967752 
4760  6776I 


4761  67770 

476267779 
4763  67788 

476467797 
4765  67806 


476667815 
4767  67825 
476867834 
476967843 
4770  67852 


4771 


67861 


4772  67870 

4773  67879 
477467888 


4775 


477667906 
4777679I6 
477867925 
477967934 
478067943 


9 
9 


II 


9 

9 

10 

9 

9 

9 

9 
9 


67897 


4781  67952 
478267961 
478367970 

478467979 
4785  67988 


478667997 
4787  6SOO6 
478868015 
478968024 
4790  68034 


10 


4791  68043 

4792  68052 

4793  68061 

4794  68O70 

4795  68079 

4796  68088 

4797  68O97 
479868106 
4799  681 15 
48006Hit>4 


9 

9 

9 

9 
10 

9 

9 
9 
9 

9 
9 

9 
9 

9 


LOGARITHMS. 


M 


LOGARITHMS  OF  NUMBERS. 


STTLog. 


iMliini 


8124 
4801168133 
480268142 
480368151 
480468160 
480568169 


178 
187 
81 96 
205 
14810168215 


481168224 
481268238 
48136^48 
48146^251 
481568260 

4816682^ 
481768278 
481868287 
4819^8296 
4820168305 


48SIB8314 
4822^8323 
4823«8332 
4824)68341 
4825»8350 


4860  68664 
4861 68675 
486268681 
486368690 
4864  6869^ 
486568708 


4826168359 
4827»8368 

482»68377 
482968386 
483068395 


4836168449 
4837  68458 
483868467 

4839  68476 

4840  68485 


483168404 
483268413 
4833B8422 
4834e8431 
4835^84401 


4841168494 
4842^8502 
4843»851l 
4844^8520 
4845168529 


3846  68538 

4847  68547 

4848  6S556 
4849r>9565 
4850l68574 


4851168583 
4852^59S 
4853eH60I 
485468610 
485568619 
485§  68628 

4857p8637 
4858e8646 
485ms6S5 
4860!68664 


486668717 
486768726 
486868735 
486966744 
487068753 


487668806 


8 


N. 


Log. 


4871 
4872 
4873 


4877 


68762 

68771 
68780 


4874  68789 
487568797 


68815 


4878  68824 
487968833 
4880  68842 


^8168851 
488268860 

488368869 
4884  68878 
488568886 


488668H95 
488768904t 
488868913 
J  4889  68922 
^489068931 


4891  68940 


4892 


68949 


4893  68958 


6S966 
168975 


ai  N, 

9t^ 


4894 
4895 

4896168984 

489769993 
4898  69002 

4899f;9011 
490069020 


4901 


9 


9 

9 


9 
9 


490669073 
490769082 
4908  69090 

^90969199 
491O691O8 


9 
9 
9 
9 


9 


69028 

69087 
1903fi9046 
^90469055 
^90569064 


0^491669161 
3491769170 

4918  691 79 
491969188 

|49g0l69197 


491)69117 
491269126 
491369135 
491469144 
491569152 


8 

9 
9 

9 
9 

9 

9\ 
9 

9 
9 

9 
9 
9 
8 
9 

9 
9 
9 
9 

9 

9 
9 

9 
8 

9 

9 
9 
9 
9 

9 

9 
8 

9 

9 

9 

9 

9 

9 
8 

9 
9 
9 
9 
9 

9 
8 

9 
9 
9 

9 
9 

9 
8 

9 

9 
9 
9 


l^g. 


492069197 
4921  69205 
492269214 
492369223 
492469232 
492569241 


D.fc  N. 


492669249 

4927p9258 

492869267 
4929^76 
49S0l69285 


4931  69294 

4932  69302 
493369311 
493469320 
4935  69329 


493669338 

4937  69346 

4938  69S55 
493969364 
494069S7H 


494169381 
4942  69390 

494369399 
4944694O8 

494569417 


494669425 
4947^9434 
4948  69443 
494969452 
495069461 


4951  69469 

4952  69478 
495369487- 
495469496 
4955I69504 


495669513 
4957  69522 
495899531 
^59S95Sg 
4960  6954s 


496169557 
496269566 
♦96369574 
4964  69583 
196569592 


496669601 

496769609 
496869618 

496969627 
497069636 


4971  696441 

4972  6965S 

4973  69662 
497469671 
4975  69679 


497669688 
497769697 
4978  69705 
497969714 
498069723 


Log. 


O. 


498069723 
498169732 

4982  69740 

4983  69749 
498469758 
4985  69767 

498669775 

4987  69784 

4988  69793 
498969801 

3^99069810 


J499I 69819 

"4992  69827 

499369836 

499469845 

499569854 


499669862 

499769871 
499N  69880 
499969888 
500069897 


500169906 
500269914 
5003  e^23 
500469932 
500569940 


500669949 
500769958 
500869966 
q||5009  69975 
g|5010  69984 

o  501 1  69992 
2  501270001 
^501370010 
501470018 
501570027 


9 
8 

9 

9 
9 
8 
9 
9 

9 
8 

9 
9 
9 
8 
9 
9 

9 
8 

9 
9 

9 
8 

9 

9 

8 

9 


501670036 


5017 
5018 


501970062 
5020  70070 


5021. 
5022 
5023 


502470105 


5025 


5026 
5027 
5028 


5031 
5032 
5033 


70044 
70053 


70079 
70088 
700961 


70114 


70122 
70131 
70140 


502970148 
503070157 


70165 
70174 
70183 


503470191 
5035  70200 

503670209 

5037 

5038 


70217 
70226 
503970234 
H15040  70243 


9 

i 

9 

8 
9 

9 
9 
8 
9 
9 
9 
8 

9 
9 
8 

9 
9 
8 
9 
9 
8 

9 

9 

8 

9 

9 

8 

9 
9 

8 

9 
9 
8 

9 
9 

8 

9 

9 
8 

9 
9 

8 

9 

9 
8 

9 

8 

9 
9 

8 

9 
9 
8 

9 
8 

9 


N.  I  Log. 


504070243 


5041 


70252 


0.1 


50427026d 
5043  70269 
504470278 
5045  70286 


506370441 
506470449 
506570458 


506970492 
507070501 


5046  70295 
504770303 
504870312 
504970321 
505070329 


5051 70338 
5052  70346 
505370355 
5054  70364 
505570372 


5056  70381 

5057  70389 

5058  70398 
505970406 
506070415 


5061 
5062 


506670467 


5067 
5068 


5071 
5072 
5073 


5076 
5077 


70424 
70432 


70475 
70484 


70509 
70518 
70526 


5074  70535 

5075  70544 


705521 
70561 


507870569 


5079 
5080 


5081 70595 
5082  70603 
508370612 
508470621 
5085  70629 


70578 
70586 


508670638 
508770646 
5088  70655 
508970663 
509070672 


5091 70680 
509270689 
5093  70697 
509470706 
509570714 


509670723 
509770731 
509870740 
5099|70749 
510(M70757 


9 
8 

9 

9 
8 

9 

8 
9 
9 
8 

9 

8 

9 
9 
8 

9 

8 
9 

8 

9 
9 

8 

9 

8 

9 
9 

8 

9 
8 

9 

8 

9 

8 

9 
9 
8 

91 
8 
9 
8 
91 

8 
9 

9 

8 

9 
8 
9 
8 

9 
8 

9 

8 

9 

8 

9 
8 
9 

9 

8 


N.   Log. 


510070757 


5101 
5102 


70766 
70774 


5103.70783 

510470791 
5105708001 


D, 


510670808 

510770817 
510870825 
510970834 
511070842 


511170851 
511270859 
5113708^8 
511470876 
511570885 


511670893 
511770902 


4118 


70910 


5119170919 
512070927 


512170935 
512270944 
512370952 
512470961 
512570969 

512870978 
512770986 
512870995 
512971003 
513071012 


513171020 
513271029 
513371037 
513471046 
513571054 


513671063 

513771071 

513871079 
513971088 

514071096 


514171105 
514271113 
514371122 
514471130 
514571139 


514671147 
514771155 
514871164 
514971172 
515071181 


515171189 
515271198 
515371206 
515471214 
515571223 


515671231 
515771240 
515871248 
515971257 
516071265 


9 
8 

91 
8 

8 

9 

8 

9 

8 

9 

8 

9 

8 

9 
8 


I   N.   I  Log. 
516071^5 


li 


9 
8 

91 
8 
8 

9| 

8 

91 
8 

9 

8 

9 
8 

9 
8 

9 
8 

91 

8 

9 
8 
8 

& 
8 

9 

8 

8 

91 
8 

8 
9 
8 
9 
8 

9 
8 
8 
9 
8 

9 

8 

9 

8 


516} 
5162 
5163 


5165 


71273 
712S2 
71290 


D. 


516471299 


1307 


516671315 
516771324 
5l6»71332 
516971341 
5170713491 


517171357 
517271366 
517371374 
517471383 
517571391 


517671399 
517771408 
517871416 
517971.425 
518071493 


5181 
5182 
5183 


71441 
714501 
71458 


518471466 


5185 


518671483 
518771492 


5188 
5189 


519071517 


5191 


519271533 
519371542 
519471550 


5195 


519671567 


5197 
5198 


519971592 


5200 


5201 


15203 


5205 


5206 
5207 


520871667 
520971675 
521071684 


5213 


71475 


715001 
71508 


71525 


71559 


71575 
71584 


716OO 


71609 


520271617 


71625 


520471634 


71642 


71650 
71659 


521171692 
521271700 


71709 


521471717 
S21571725 


521671734 
521771742 
521871750 

521971759 
522071767 


8 

9 

8 

9 
8 
8 

9 
8 

9 
8 
8 

9 

8 

9 

8 

8 

9 
8 

9 
8 
8 

9 

8 

8 

91 
8 

91 
8 
8 

9 
8 

8 

9 
8 

9 

8 

8 


5225 


N. 


5221 
5222 
5223 


5227 
5228 


Log. 


71767 
71775 
71784 
71792 


D. 


522471800 


71809 


522671817 


71825 
71834 


522971842 
523071850 


5231 


523271867 


5233 


9 
8 
8 

91 
8 
8 
91 
8 
8 

9 
8 
8 
9 
8 

8 

9 

8 

8 
9 

8 

8 

9 

8 


523471883 


5235 


5236 

5237 
5238 

5239 
5240 


71900 
71908 

71917 
71925 
71933 


5241 


5256 

5257 
5258 


5242  71950 
524371958 

5244  71966 

5245  71975 


52461 
5247 
5248 


5249  72008 
525072016 


5251 
5252 
5253 


5255 


5261 


5265 


5271 


5273 


71858 


71875 


71892 


71941 


719831 

71991 
719991 


72024 
72032 
72041 


5254  72049 


72057 


72066 
72074 
72082 


525972090 
26072099 


72107 


526272115 
526372123 
526472132 


72140 


526672148 
526772156 
526872165 
526972173 
527072181 


72189 


527272198 


72206 


527472214 
527572222 


527672230 
5277  72239 
'527872247 
527972255 
528072263 


8 

9 
8 

8 

9 

8 

I 

8 
8 
8 

9 
8 
8 

9 

8 

8 

9 
8 

8 
8 

9 

8 
8 

9 

8 

8 
8 

9 
8 
8 

8 
9 
8 
8 
9 

8' 
8 

9 
8 

8 

8 

9 

8 

8 

^ 
9 

8 
8 
8 

9 
8 
8 
8 
8 

9 
8 
8 
8 


84 


LOGABITHMSL 


LOGABITHMS  OF  NUMBERS. 


1?.  )  tog. 


D. 


>s807a26d 

5281713278 
^288  732 
5283,7228 
5284|782 
5^85723041 


5287 


5291 73354 
529272362 
5298  7S370 
529472378 
629572387 
B296  72395 

5297  72403 

5298  72411 
5299724191 
53(Xi  72428 


5301 


528673313 


73321 


TT 


538872329 

638973337 
529072346 


9 

8 

I 

8 
8 

9 

8 
8 
8 

9 

8 


5340  72754 


5341 
5348 


8 
8 


530273444 
530373453 
5304  73 
5305 


gS06  72477 
p307  73485 
630872493 

6309  73501 

6310  73509 


531178518 
531272536 
631372634 
531473543 
531572550 


531673558 

531773567 
5318  73575 
531972583 


5330 


5326  73640 


5337 
5328 

1^99 


5331 
$832 


5336  7873tij 


5337 


63 
63 


73436 


9 
8 


8 
8 
8 


5347 


Log. 


72763 
72770 


5343727791 

5344  72787 

5345  72795 


5346  7280^ 


72811 


534873819 


5349 
5350 


5351  7284S 

535373852 

3  5353  73860 


535472868 
535573876 


5356  73884 

5357  73892 
o  5358  72900 
^5359|73908 

8 


536072916 


8 
8 


460 
469 


7246 


9 
8 


8 
8 
8 
8 


73591 


533l|73599| 
SS'i'^  72607 
532372616 
5324  72634 
5335  72632 


73648 
72656 

:ti(>6fl 


5328  72656 


5330  73673 


73681 
7^^689 


6333  72697 
5334  73705 
333573713 


72730 


6338  72738 


39  7S 
40|7i 


7274« 

2754 


8||5371  73006 
81537273014 
8|5378  73033 
81537473030 
81537573038 


8 
8 


8 
8 


73837 
73835 


anr 


^1 


E5400  73231 
73347 


15401 


5361  73925 
536272933 
81536373941 
5364  729491 
536573957 


536673965 
5367  73973 
536873981 

536973989 
537073997 


15417 
5418 


91537673046 

>377  73064 

.i378  73062 

5379  73070 

5380  73078 


895.S8]  73086 
9  5383  73094 
8  538373102 
8  538473111 
8||5385|78119 

8 
8 


8 

8 

8[5.'i91  73167 

8  5392  73175 

8  539373183 

8  5394  73 191 
9539573199 


8  539673207 
8  5397  78315 
8  539873223 
81539973231 
1540073239 


538673127 
538773135 
9|  5388  73 143 
538973151 
5390731691 


540373255 


5403 


5405 


LoK.  IIX 


540473^ii73 


540673288 

5407  73396 

5408  73304 
540973313 
54107332 


5411 
5413 
5413 


541473353 


5415 


541673368 


541973392 
5420  73400 


8 
8 

9 
8 

8 

8 

8 
8 
8 
8 
8 

9 

8 
8 
8 
8 

8 
8 
8 
8 
9 
8 
8 
8 
8 
8 

8 
8 
8 
8 

9 
8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 

9 

8 

8 
815447 


i 


73363 


73380 


5431 
5433 
5433 
5424 
5425 


5426  73448 

5427  73456 


5428 


542973472 
6430  73480 


5431 
5438 
5433 
5434 
5435 


54361 

5437 
5438 


5441 
5442 
5443 


5445 


8 


5448 


8|5451 

5452 
5453 
5454 


8 
8 


8 
8 

8||5456|73687 


815457 
815458 


t 


7333 

73336 

73344 


73360 


73376 
73384 


73408 
73416 
73424 
73433 
73440 


73464 


73488 
73496 
73504 
73513 
73520 


73528 
73586 
73544 


5439  73552 

5440  73560 


73568 
73576 
73584 


5444  73592 


73600 


5446  73608 
73616 
73624 


8  544973632 
8154507^640 


8 
8 
8 

9 
8 

8 

8 

8 
8 
8 
8 

8 
8 
8 
8 


73648 
73656 
73664 
73672 


5455  73679 


815459  73711 

15460173719 


78695 
737031 


IT 


546073719 


5461 


5462  73735 

5463  73743 
546473751 
5465  73759 


5466 
5467 
5468 


546973791 
54707379^ 

5471  73807 
557873815 


5473 
5474 


g  5475  73838 


8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 


547673846 

5477  73854 

5478  73862 


5479 
5480 


5581 
5483 
5483 
5484 
5485 


8 
8 
8 
8 
8 

8 
8 
8 
8 

8 


5488 
5489 


5491 
5493 


5496 


5498 
54991 


LoK. 


73727 


73767 
73775 
73783 


73Sii3 
73830 


73870 
73878 


73886 
73894 
73903 
73910 
7391 8 


5486  73936 

5487  73933 


73941 
78949 


5490  73957 


73965 
73973 


5493  73981 

5494  739891 

5495  73997 


Lou. 


74005 


549774013 


740201 
74038 


550074036 


.5501 
5503 
5503 


5507 
5508 


74044 
74053 
740601 


550474068 
5505  74076 


5506  74084 


74093 
7409^ 


550974107 
551074115 


5511 


8  551874131 
5513  74139 
551474147 
551574155 


51674163 
1551774170 
815518  74178 
8|5519  74186 
552074194 


74133 


552474194 


15521 
^533 


"1552874318 
°  5534  74225 
5535  74333 


8 
8 

8 
8 
8 
8 
8 

8 
8 
7 
8 
8 


5536  74341 


5537 
5538 


5531 
5533 
5533 


5529  74365 

5530  73373 


553474304 


5535 


8| 

8 

8 

8 

8| 

8 
8 
8| 

8 
8 

7 

8 
8 
8 
8 

8 
8 
8 
8 
8 


5536 
5537 
5538 


8 

7 
8 
8 
8 

8 
8 
8 
8 
8 

8 

7 
8 
8 
8 

8 
8 
8 

7 
8 


5541 
5543 
5543 
5544 
5545 


5548 


5550 


5551 
5553 


5555 


74203 
74310 


74349 
74357 


74280 
74388 
74296 


74312 


74320 

75337 
74335 


553974343 
554074351 


IS 


74359 
74367 
74374 
74383 
74390 


554676398 
554774406 


74414 


554974421 


74439 


74437 
74445  8 


555374453 
555474461 


74468 


8 


555674476 
555774484  g 
5558  74493 
555974500 
556074507 


8 

8 
8 

7 
8 
8 

8 
8 
8 
8 

7 

8 
8 
8 
8 
8 

7 
8 
8 
8 
8 

8 

7 
8 
8 
8 

8 
8 

7 
8 
8 

8 


8 

am 

t 
8 


8 


8 
8 


5561 74515 
556374583 
556374531 
5564  745391 
556574547 


556674554 
556774563 
556874570 
556974578 
557074586 


557174593 
557374601 
557374609 
557474617 
5576746841  g 


557674633 

"15577746401  ^ 
**  557874648 
557974656 

|5580l74663 


8 

7 
8 

8 
8 
8 
8 

7 

8 

8 

b 

8 

7 

8 
8 
8 


8 


:  8 


81 
7 


8 

7 
8 
|5586|74710|  q 
558774718 
5588  74736 
558974733  g 
559074741  g 

55917474a  g 
5592  74757 
559374764 
559474773 
559574780 


559674788 
5597  74796 
559874803  g 
5599  74811 
560074819 


5601  74827 
5603  74834 
5603  74842 
560474850 
5605  74858 


TT 


Log- 


IE 


558074663  g 
558174671  o 
558274679  I 
558874687 
558474695 
558574703 


7 
8 
8 
8 


560674865 
560774873 
560874881 
5609  74889 
561074896 


561174904 
561274913 
561374930 

561474927 
561574935 


561674943  7 
561774950 
561874958 
5619  74966 
562074974 


7 
8 
8 
8 

7 

8 
8 
8 

7 
8 

8 
8 
7 
8 


N. 


5640 


5641 75136 
564375143 


5643 


564475159 


5645 


56461 
5647 


564875189 

56497519? 
565075205 


5651 
5653 
5^53 


5654  75236 

5655  75343 


565675351 


5657 
5658 


75359 
75266 


565975374 
566075382 


5661 


75289 


5663  75297 
5663  75306 
666475313 
5665  75330 


566675338 


5667 
5663 


561  \ 
5672 
5673 
5674 


5621 74981 
5622  74989 
562374997 
5634  75005 
562575012 


5626  75020 

5627  75028 

5628  75035 
562975043 
^63075051 


8 
8 
8 
7 

8 
8 
8 

7 
8 

8 
7 
8 
8 
8 


5631  75059 
15632  75066 
563375074   g 

5634  75082 

5635  75089  g 


563675097 

5637  75105 

5638  75113 
563975120 
564076128 


8 
8 

7 
8 


5679  75437 


5680 


5681 
5682 
5683 


I 


5678 


5685 


5687 
5688 


5690 


5691 


5693 


5695 


I-og- 


75138 


75151 


75166 


75174 
75I183 


n 


75313 
75220 
75338 


75335 
75343 


566975351 
567075358 


75366 

75374 
75381 

753891 


5675  75397 


567675404 
5677  75413 


75420 


75435 


1  dVV« 

75450 

75458 


5684  75465 


75473 


568675481 


75488 
75496 


568975504 


75511 


75519 


5693  75526 


75534 


569475543 


75549 


570075587 


TT 


570075637 
570175595 
5703  76603 
570376610  L 
570475618 
570576636 


5706756331 
570775641 
5708  75648 
570975656 
57iq75 


8 

7 

8 
8 


8 

7 
8 
8 

7 
8 

8 

7 
8 
8 
8 

7 
8 
8 

7 

8 

ol57l6|75709|  a 

215717  75717 

11571875724 

81571975732 

^|5730|75740 


571175671 
S7137567J 
57137568 
571475694J  I 
5715757031 


8 
7 


8 
8 


8 
8 


5731  75823 
7  5732  75881 
L  5133  75838 

5734  75846 

5735  75853 


8 
7 


8 
8 

7 
8 

-  • 

8 
8 
7 
8 
8 


7 
8 

8 


ob5731  75747 

5722  75765 

5723  75762 
573475770 
5735  75778 


8 
8 
715736175785 

;  5727  75793 

5728  75800 

5729  65808 
573075815 


5736  75861 

5737  75868 

5738  75876 
573975884 

5740  75891 


8 

7 
8 

8 


5741  75890 

5742  75906 
574375914 
574475931 
5745  7592fl 


574675937 
5747  75944 
5848  75952 
7I5749  75959 
g|5750|7596'' 

7 
8 


575175974 
5753  75982 
5753  74989 
575475997 
575576005 


569675557 
5697  74665 

15698  765721  011-.-'- 

569975580  3575976035 
«.„^U*.o«  ^^ 5^60  l604st 


'^"5758  76037 


15756176012   g 
5757  76020 


7 

8 

8 

7 

8| 

7 

8 

81 

7 

8 

7 

8 

7 
8 

8 

7 
8 

7 
8 

7 
8 
8 

7 
8 

7 
8 

7 
8 
8 

7 
8 

7 
8 

7 
8 

7 
8 
8 


LOGARITHMS 


«S 


LOGARITHMS  OP  NUMBERS. 


K 


5761 7 
5752  76057 
576s  76085 
57&I  76072 
576576080 


5766  76087 
576776095 
576976103 
576976110 
5770hr6tl8 


577176W5 
577276138 
577876140 
5774  76148 
577576155 


5776  76168 
577776170 
5778  76178 
577976185 
578076198 


8 

7 

8, 

7 

8 

7 

8 
8 
7 
8 
7 
8 

7 
8 

7 
8 


578176900 
5782  76M8 
578a|76215 
578«769S8 
57SS7etSQ 


5786r76SS8 
578776345 
i97d8  76t5S 
578976^60 
579076368 

9191 76275 
5792  76t85 
579876^90 
579476898 
5795  76805 


8 
7 
8 
7 
8 
7 
8 

7 
8 

7 

8 

7 
8 

7 
8 

4 


5796  76815 
5797768^ 
5998  76828 
5799768S5 
580076845 


N.  I  Log. 


to 


D. 


5820176492 

5821  65O0 

5822  76507 
582876515 
5824  76522 
582576580 


582676537 
5827  26545 
582B 76552 
582978559 
588076867 

5881 76574 
583276582 
3S3S  76589 

583476597 
5835  76604 

J|5886  76612 

'  583776619 
5838  76626 
583976634 
584076641 

5841 76649 
584276656 
784876664 

5844  76671 
581.5  76678 

5846  76686 

5847  76693 

5848  76701 

5849  76708 
585076716 

5851 76723 
585276730 
585876738 
«  5854  76745 
i  585576753 


580176850 
3S09  76858 
5808  76365 

5804  76H7S 

5805  76H80 


S^rt  76888 
580776895 
S808  76405 
380976410 
|5810l764l8 


585676760 
on5857  76768 
7  5858  76775 
y  585976782 

7II586OI7679O 


581171^495 
381976488 
581376440 
581476445 
581576455 


581676168 
581776470 
5818)76477 
58ig|76485 
58iQ|7649g 


o  5861 76797 
7  586276805 
L  586376812 
7  586476819 
g|5865  76827 

7I5866  76834 
g  586776842 
7  \MiiH  76849 
g  586976856 
J  5870  76864 

0  5871 76871 

7  587276879 
587376886 
5874  76893 
587576901 

5876  76908 
587776916 
5878  7^23 
58797693 
588a7693 


8 

7 
7 

8 

7 

8 


8 

7 
8 

7 
8 

7 

8 
7 
7 
8 

7 
8 
7 

» 

8 

7 
8 

7 
7 
8 

7 
8 

7 

7 
7 
8 

7 

8 

7 

8 

7 

7 

8 

7 

8 

7 


i 


8 


7 

8 

7 

8 
7 

7 
8 

7 

8 
7 
7 

8 

7 
8 
7 
7 
8 

7 


8 
7 
7 

81 


588d  76982 


5887 
5888 


5889  77004 
589077012 

5891 77019 
589277026 
5893  77034 
589477011 
5895770481 


88076938  ~I 


I 

5880176938 
5881 76945 
588276953 

5883  76960 

5884  76967 

5885  7^5 


769891 
76997 


589677056 

5897  77063 

5898  77070 
589977078 
590077085 

5901 77093 
590277100 
590877107 
590477115 
590577122 

590677129 
590777137 
590877144 
590977151 

59 10  77159 

5911 77166 
59127717s 
591377181 
591477188 
591577195 

591^7203 


591777210 
591877217 
5919^87225 
5920  77232 

592177240 

5922  77247 

5923  77254 

5924  77262 
592577269 


592677276 
592777283 
592877291 
592977298 
593077305 

593I773IS 
593277320 

593377327 

5934  77335 

5935  77342 


593677349 
593777357 
593877364 

593977371 

85940(77379 


7 
8 

7 
7 
8 


7 
8 


7 
8 

7 

7 
8 


8 

7 
7 
8 

7 
8 

7 
7 
B\ 

7 

7 

8 

7 
7 
8 

7 

7 

8 

7 
7 
8 

7 
7 
8 

7 
8 


7 
7 


8 
7 
7 

7 
81 
7 
7 

8 

7 
7 


7 
7 


8 
7 
7 

8 


594877437 
594977444 

5950  77452 

5951  77459 

5952  77466 
15953  77474 
595477481 
1595577488 

5956  77495 

5957  77503 
595877610 

595977517 
596077525 

5961  775321 


N. 


5947 


77386  7 
77398  ^ 


594017737 
5941 
5942 

5943  77401 
59H  77408 
594577415 

594677429 


Log.  |D.i  N.  I  Log." 


rroT 


77430 


596277539 

5963  77546 

5964  77554 
596577661 


596677568 

5967  77576 

5968  77583 
596977690 
597077597 


597177605 
597277612 
5973  77619 
597477627 
5975  776341 


597677641 

5977  77648 

5978  77656 
597977668 
598O  77670 

5981 77677 


598277685 
598377692 

598477699 
5985  77706 

598677714 
598777791 
5988  77728 
598977735 
599077743 

5991  77750 

5992  77757 
Sl  5993  77764 

599477779 
5995  77779 


599677786 
5997  77793 
599877801 
599977808 
(600077815 


7 
7 
7 

8 

7 

7 
8 

7 
7 

8 

7 
7 

7 

8 

7 
7 
8 

7 

7 

7 
8 

7 
7 
8 

7 
71 
7 
8 

7 

7 

8 

7 
7 

7 
8 

7 
7 
7 

8 
7 
7 
7 
8 

7 
7 
7 
8 

7 

7 
7 
8 

7 
7 

7 
8 

7 


60v>0778l5 

6001  77822 

6002  77830 

6003  77837 

6004  77844 
600577851 


6006  77859 

6007  77866 

6008  77873 

6009  77880 

6010  77887 

601177895 
6012  77902 


6013 


601477916 
601577924 


6016779S1 


6017 
6OI8 


6025 


6020I 

6027 


77909 


77938 
7794^ 


601977952 
6020I7796O 

6021 
2029 


77967 

77974 

6023177981 

6024  77988 


77996 


78003 
78010 


602878017 
602978025 
6030  78032 

603178039 

6032  78046 

6033  78053 
603478061 
6035  780681 


6036  78075 

6037  78082 

6038  78089 

6039  78097 
6040|78i04 

604178111 
604278118 
604378125 
604478139 
604578140 


604678147 
604778154 
604878161 

6049  78168 

6050  78176 

1605178183 
605278190 


6053 


78197 


605478204 
605578211 


605678219 
d057  78986 
6058  78933 
605978240 
606d78247 


7 
8 

7 
7 

7 
8 

7 
7 
7 
7 
8 

7 
7 
7 
8 

7 

7 
7 

7 
8 

7 

7 
7 
7 
8 

7 

7 
7 
8 

7 
7 

7 

7 
8{ 

7 
7 

7 
7 
8 

7 
7 

7 
7 
7 
8 

7 

7 
7 

7 
81 

7 

7 
7 
7 
7 
8 


N. 


7 
71 
7 
7J 


6060  78947 
6061 7^954 
606278262 

606378269 
606478276 
606578283 

606078990 

606778297 
6068  78305 
606978319 
607078319 

607178396 
6072  78333 
6078  78iJ40 

6074  78847 

6075  7SS55 


6076  78362 

6077  78369 
607878376 
607978883 
608078390 

608178398 
6082  78405 
608378412 

608478419 
608578426 


6086  78433 

6087  78440 
608878447 
608998455 
609078462 


Log 


6091  78469 

6092  78476 

6093  78483 

6094  78490 
609578497 


609678504 
609778512 

609888519 
609978526 
610078533 


6101 78540 

610278547 
610378554 
610478561 
610578569 


610678576 
610778583' 
6108  78590 

610978597 
611078604 

611178611 
611278618 
611578625 
611478633 
611578640 


61 16  88647 
611778654 
6118  78661 
611976668 
6120  78675 


7 
8 

7 

7 

7 
7 

7 
8 

7 
7 
7 

7 
7 

7 
8 

7 

7 
7 
7 
7 
8 

7 

7 
7 

7 
7 

7 

7 

8 

7 
7 

7 
7 
7 
7 
7 

8 
7 
7 
7 
7 

7 
7 
7 
8 

7 

7 
7 
7 
7 


N-  I  Log. 


1190 


6190178675 
6121  78682 
6129  78689 
612378696 
6124  78704 
01 25  78711 

612678718 
612778725 
612878732 
612978-39 
618078746 

6131178753 


7 
8 

7 
7 

7 
7 


613278760 
613378767 
6134  78774 
613578781 


613678789 
613778796 
613878803 
613978810 
614078817 


6141  788941 
6149  78831 
614378838 
614478845 
614578859 


614678859 
614778866 
614878873 
614978880 
615078888 


6151 78895 
615978902 

615378909 
615478916 
615578923 


6156789301 

615778937 

615878944 

615978951 

6l6o|78958 

6161 
6162 


616679000 


78965 
78972 

61 68178979 
616478986 
616578998 


6167 
6168 

6169 
61 70 


6171 


6173 


6175 


6177 
6178 


79007 
79014 
79021 
790291 


79036 


617279043 


79050 


617479057 


79O64 


617679071 


79078 
79085 


6179  7909-:^ 


7 
7 

7 
8 

7 
7 

7 
7 
7 
7 

7 

7 
7 
7 
7 
8 

7 

7 
7 
7 
7 

7 
7 
7 
7 
7 


7 
8 

7 

7 
7 
7 

7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 


7 
7 
8 

7 

7 
7 
.7 
7 
7 

7 
7 
71 


618679141 
618779148 
618879155 
618979162 
619079169 

6l9i  7917^) 
619279183 
619379190 

619*79197 

6195179204 


6 180  79099 
6181 79106 

618279^3 

618379190 

618479127 
618579134 


6196  79211 

6197  79918 

6198  79225 

6 199  79939 
620079239 

6201 79946 
690279253 
690379960 

6204  79267 

6205  79974 


690679281 

6907  795^88 

6908  79995 
6209'79302 
621079309 

621179316 
691979323 
691379330 

621479337 
691579344 


691679351 
691779358 
621879365 
691979372 
6290  79379 


699 1  79386 
6222  79S9S 
622379400 

622479407 
692579414 


622679421 
5997  79428 
6928  79435 
699979442 
6280  79449 


6231  79456 
6239  79463 
623379470 

693479477 
693579484 


693679491 

6237  79498 

6238  79505 
<)939  7951 1 


tfl8Q|79099l    Il6940|795l8 


7 


8& 


LOGARITHMS. 


LOOABITHMS  OF  NUMBERS. 


N.  ]  Log. 


^40 


6240179518 
6241 79525 
624279532 
6243  79539 
624479546 
6245  79553 


W. 


IT 


7 
7 


624679560 
6247  79567 
624879574 
624979581 
625079588 


6251  79595 

6252  79602 

625379609 
625479616 
625579623 


625679630 
625779637 
6258  7964* 
625970650 
626079657 


6261 79664] 

626279671 

626379678 

626479685 

626579692 


626679699 
6267  79706 
626879713 
626979720 
627079727 


6271 797341 
6272  79741 
627379748 
627479754 
627579761 


627679768 

6277  79775 

6278  79782 
627979789 
628079796 


6281  79803 

6282  79810 

628379817 
6284  79824 
^28579831 


!86  79837 
^28779844 
^28879851 
te89  79858 
te90  79865 


1291  79872 

1292  79879 
te9S  751886 

^94  79893 
!95  79900 


J96  79906 
^9779913 
t98  79920 

6299  79927 

6300  79934 


7 
7 
7 
7 
7 

7 


7 

7 

7 
7 


7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
6 

7 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
6 

7 
7 
7 
7 


7 
7 
7 
6 

7 
7 
7 
7 


630079934 
6301  79941 
6302799^8 
630379955 
630479962 
630579969 


TT 


Log. 


n 


5 


6306  7997 
630779982 

630879989 
630979996 
631080003 


631180010 

631280017 
631380024 
631480030 
631580037 


6316H0O44 
631780051 
631880058 
631980065 
632080072 


7 
71 
7 
7 
7 
6 

7 
7 
7 

7 
7 

7 

7 
6 


7 
7 
7 

7 


6321800791  /; 

632280085 

632380092 

6324  80099 
632580106 


7 
7 


632680113 
632780120 
6328  80127 
632980184 
6330  80140 


6331  80147 
633280154 
633380161 
633480168 
633580175 


6336801821 
633780188 
633is80195 
6339  80202 
6340802091 


6341 8O216 
6342  80223 
634380229 
d344  80236 
6345  80243 


634680250 
6347  S0257 
6S4880264 
6S4980271 
635080277 


7 

•7 


6351  802841 

'635280291 
635380298 
635480305 
635580312 


635680318 
6357  80325 
635880332 

6359SQ339 
636080346 


7 
7 
7 
6 
7 

7 
7 
7 
7 
7 

6 

7 
7 
7 
•7 

7 
6 
7 
7 
7 

7 

7 

6! 

7 

7 
7 
7 
7 
6 

7 


Log. 


636d|80346 
6361 80353 

6362  80359 

6363  80366 

6364  80373 

6365  80380 


636680387 

6367  80393 

6368  80400 

636980407 
637080414 


6371  80421 
637280428 
637380434 
6374  80441 
637580448 


637680455 
637780462 
6378  80468 
637980475 
638080482 


639180557 
639280564 
639380570 
6394  80577 
639580584 


6381 80489 
6382  8O496 
638380502 

638480509 
638580516 


638680523 
6387  80530 
638880536 
638980543 
639080550 


639680591 
6397  80598 
639880604 
6399  8061 1 
6400180618 


6401180625 
640200632 
6403806381 
640480645 
640580652 


640680659 
6407  80665 
640880672 

640980679 
641080686 


641180693 

641280699 
64IS8O706 

41480713 

415(80720 

64r680726 


■6417 
;4]8 


8O733 
8U740 

J4I9^80747 
^|j6420|80754 


7 
6 

7 
7 
7 
7 

6 

7 
7 
7 
7 

61 
7 
7 
7 

7 
6 

7 
7 
7 

7 


7 
7 

7 
6 
7 
7 
7 

7 
6 

7 
7 

7 

7 
6 

7 
7 

7 

7 
6 

7 
7 

7 

6 
7 

7 

6 

7 
7 
7 
6 

7 

7 
7 


6420  80754 


6421 


6422  80767 


6423 


642680794 

6427  80801 

6428  80808 
642980814 
643080821 


6431|80828 
643280835 
643380841 
643480848 
643580855 


6436  8O862 
643780868 
6438  80875 
643980882 
644086889 

6441 60895 
644280902 
64*380909 
644480916 
644580922 


Log. 


D. 


80760 


80774 


642480781 
6425  80787 


644680929 
6447  809iS6 
644880943 
644980949 
645080956 


645180963 
645280969 
645380976 
645480983 
645580990 


645680996 
645781003 
645881010 

645981017 
646081023 


6461 810301 
646281037 
646381043 
646481050 
646581057 


646681064 
646781070 
646881077 
646961084 
6470  8 1090 


6471 81097 
647281104 
64738111L 

647481117 
647581124 


647681131 

647781137 

647881144J 

647981151 

6480|81158 


6 

7 
7 
7 
61 

7 

7 

7 

a 

7 


6 

7 
7 
7 
6 

7 


6 

7 
7 
7 
6 
7 

7 

7 
6 

7 
7 

6 

7 
7 

6 

7 
7 
7 
6 

7 

7 
6 
< 

7 
7 

6 

7 
7 
6 

7 

7 

7 
61 

7 
7 
61 

7 

7 


N.  I  Log. 


i 


648 

6481 

6482 


81158 
81164 
81171 


648381178 
6484811841 
648581191 


648681198 
648781204 
648881211 
648981218 
649081224 


81231 
81238 


6491 

6492 

6493181245 

649481251 

649561258 


64968 


6497 
6498 


649981285 
650081291 


6501 


650281305 


81298 
8130 
650381311 
650481318 
650581325 


650681331 


6507 
6508 


6511 


6517 
6518 


6521 


6527 


6537 


1265 
81271 
81278 


81338 
81345 


650981351 
651081^58 


81 365 


651281371 
651381378 
651481385 
651581391 


651681398 


81405 
81411 


651981418 
652081425 


81431 


652281438 
652381445 
652481451 
652581468 


652681465 


81471 


652881478 
652981485 
653081491 


643181498 
653281505 
653381511 
653481518 
653581525 


653681531 


81538 


6538,81544 
6539^81551 
654081558 


D. 


6 

7 
7 
6 

7 
7 

6 

7 
7 
6 

7 

7 
7 
6 

7 
7 

6 

7 
7 
6 
7 

7 


N. 


Log. 


654081558 
6541 81564 

654281571 
654381578 
654481584 
654581591 


654681598 
654781604 
654881611 

65498161 7 
655081624J 


655181631 

655281637 
655381644 
655^8X651 
655581657 


6556816641 

655781671 

655881677 

6559|81684 

656081690 


656681730 

656781787 
656881743 
656981750 
657081757 


656181697 
656281704 
656381710 

;  656481717 
^6565181723 

7 
7 
61 
7 
7 
6 
7 
7 
6 

7 

7 
6 

7 
7 
6 

7 
7 
6 
7 


657181763 
6^7281770 
657381776 
657481783 
657581790 


658181829 
658281836 
658381842 
658481849 
'1658581856 

J658681862 
%5878I869 


7 


7 
6 

7 

7 


6 

7 


657681796 
657781803 
657881809 
657981816 
658081823 


658881875 
658981882 
659081889 


6591 8 1895 
659281902 
659381908 
659481915 
659581921 


659(^81928 
649781935 
659881941 
659981948 
6600|81954 


O. 


6 

7 
7 
6 

7 

7 

6 

7 
6 

7 
7 

6 

7 
7 
6 

7 

7 
6 

i 

6 

7 

7 

61 

7 
6 

7 

7 
6 

7 
7 
6 

7 
6 

•7 
7 
6 

7 
6 

7 
7 
6 

7 
6 

7 
7 
6 

7 
6 

7 
7 
6 

7 

7| 
6' 

7 

7 
6 


66OO81954 


6601 


660281968 
660381974 
660481981 
660581987 


66068I994 
660782000 

660882007 
660982014 
661082020 


661 1 82027 
661282033 
661382040 
661482046 
661582053 


6617 


661882073 

661982079 
6^2082086 


6621 
6622 


662382105 
662482112 
662582119 


TT 


661682060 


662682125 
662782132 


6628 


6638 


6641 
6642 
6643 


6645 


6647 
6648 
6649 


6651 


^|6659  82341 
°  6660  82347 


Log. 


8I96I 


a 


82066 


82092 
82099 


82138 


662982145 
663082151 


663182158 
663282164 
663382171 
663482178 
663582184 


663682191 
6637  82197 


82S04 


663982210 
664082217 


82223 
82230 
82236 


664482243 


82249 


664682256 


82263 

82269 
82276 


664882269 


665082282 


82289 
82295 
82302 
8230 
665582315 


665^82295 

^53 

6654182308 


665682321 
665782328 
6658  82834 


7 
61 

7 

7 
6 
7 
7 
6 

7 
6 

7 
6 

7 
7 

6 


N.l  Log. 


4 


6 


6660,82847 
6661 82S54 
6662  82360 

6663S2367  ^ 
666482873  ; 
666582380  I 


666682387 
6667  82393 
666882400 
666982406 
667082413 


667182419 
6672  82426 

6673894S2 
667482439 
6675  82445 


667682452} 
6677  82458 
i 6678 82465 
^(667982471 


16680 


I668I 


89478 


82484 


668282491 
^6683182497 
11668^.8950% 

66858S51C 


6686|82517 
6687  82523 
^668882530 
1 668962536 
!?  669082543 


6691 


6 

7 
61 


82549 


7 
6 
7 
6 

7 


6 

7 


6701 82614 

6702  82620 

6703  82627 
/jl  6704  82633 
!:|6705  82640 


670682646 
670782653 
670882659 
670932666 
671082672 

|67li|82679 


-671682711 
^|67 17  82718 


671282685 

671382692 
•671482698 
i|  671 5  82705 


8 

671882724 

719827 

720  827371 


6 

7 
6 

7 


~  6 


7 
6 

6 
7 


6 

7 

e 

7 

6 

7 


669282556 
669382562 
669482569 
669582575  " 

669682582 

.-669782588 

i,pG98  82595 

669982601 

670082607 


:  6 


6 

7 

6 

7 
6 

7 
6 

7 
6 
6 


2ZL. 


LOGARITHMS. 


«7 


LOGARITHMS  OP  NUMBERS. 


DA    N.  I  Log>  lai 


IT 


67 
6721 


6728  82750 
67SS  88756 
6724182768 
678588769 


N.  I  Log. 


80 


88737 
8874^ 


678688776 
6787  88782 
678888789 
678988795 
6730l8S8()8 


6731 


88808 


6741 88878 


6748 


6732888141 
6733^8881 

1734  82!  827 
>73«88834 

73(>88846 

78788847 
7^58)88853 
739182860 
740  88866 


828 


D. 

6 
7 

61 
7 
6 

7 

6 

7 
6 

7 
6 

6 

7 

61 

7 

61 

7 

6 

7 

6| 
6 

7 


674i»828 
6744^21 
6745  88898 


'4688905 
►74782911 
^74882918 

'49  88984 
^750  82930 


751|88937 

52  82943 

53  82950 
754  82956 

6755  88963 


675688969 
57  82975 

758  82982 

759  82988 
60  82995 


;761 
>768 
1763 


83001 
8S008 
83014 


6764  83020 
676583027 


67665^33 
6783040 
6883046 
G9  83052 
770  83059 


N.  I  Log. 


678083183 

67^1*83189 
678883136 

67838S14'J 
678483149 
67858315.5 


67H688i6l 
«>787i83l68 
678883174 
6789.83181 
679083187 


6796SS285 
6797  83288 
679«  83888 
679983245 
6800  83251 


6801  83257 
gl  6802  83864 
X)80S  83270 
68W83876 
680583283 


7 

6 

7 
61 
6 
7 

61 
7 
6 

7 
6 

6 

7 
6 

7 
6 

7 

& 
7 


>77 1  83065 
78  83078 
J773  83078 
►774  830851 
►7"'5  8309^1 


677683097 
6777  83104 
677883110 
677983117 
6760|63t23 


6 

6 
6 

7 
6 

7 
6 

7 
6 
6 

7 
6 
7 
61 


679183198 
679'i  83200 
67938S206 
6794^83213 
679^83219 


6813 


7: 
b 


6 


680683^289 
680783896 
68088330^2 
68098^308 
681083315 


681183381 
6818833*7 


681483340 


6815 


681683353 


6817 


681883366 
68I9  83372 


6820 


6821 
6822 


6823  S3398 

6824  83404 


6825 

6826 

6827 
6828 


6830 


6831 
683'2 
6833 
6S8\ 
6835 


i6837 


83334 


83347 


83359 


83378 


833S5 
H3391 


83410 


83417 
83423 
83429 
682983436 


8341'2 


83448 
83455 
83461 
83i67 
H3474 


mSb  83480 


93487 


16838  83493 
6839  83499 
i6840|83506 


6 
6 

7 
6 


6841 
6842 
6S43 


6845 


6846 


83512 
83518 
83525 


684483531 


88537 


83544 


g  1)84783550 
7: 6848183556 
Q  6849183563 
g  685083569 


76851 
g6852 
.^116853 


7 


6H55 


b3575 
83582 
83588 


685483594 


6856 


6858 


63601 


83607 


685783613 


83620 


6S59 83626 
a  6860  83632 


6861  83639 
6862*83645 
686383651 

6864  83658 

6865  83664 


7 
6 
6 
7 
6 
7  6866183670 

g^  6867  83677 
,686883683 

686983689 
g  687083696 

g  6871 88702 
7  687283708 
g  687383715 
7687433721 
g  16875  83727 


g  6876183734 
687718374.0 
g||687883746  ^ 


687983753 
688083759 


6 

7 

g  1688 183765 

688283771 

688383778 

1688483784 


6 


TT 


Log. 


J69OO  83885 
^16901 83891 
'''6902-83897 


^6903*83904 
"h904!939«.0 


6 

7 

6 
6 

7 
6 
6 

7 
6 
6 

7 
6 


6 
6 

7 
61 


6916 

6917 
691 8 


6 

7 
6 


6923 


6885 


83790 


7 
6 
6 

7 

gl|6886  83797 

g  688783803 

8S8O9 

83816 
83822 


716888 

6^889 
g6890 


6891 


^893 


g6895 


g  6897 
216898 


7I6899  83879 
'te900l83885 


83828 


6892  83835 


83841 


689483847 
83853 


6896  838f)0 


83866 

83872 


6 
6 


6 

7 


7 
6 
6 

7 
6 


690583916 


69O6 
6907 
6908 


6910 


8:^923 

SS9'/9 
83935 


6909  839*2 


6911 


6913 
6914 


83948 


83954 


691283960 


691583979  g 


691984004 
692084011 


69'21 


698281^023 


6926  84048 


6927 
6928 


84055 
84061 


6924840361 
^6f)25  84042 

7 
6 
6 

7 
6 

6 

7 
6 


6931 


83967 
83973 


83985 
83992 
83998 


84017 


84029 


692984067 
6930  84073 


693284086 

6933  84092 

6934  84098 
693584105 


1693684111 

34117 
841231 


56937 

6938 

6939|84130 
5^40184136 

6941 
6942 


g  6943  84 155 
694484161 
6945 


6948 


6951 
6952 
6953 


g  6954  84223 


7 

6 
6 

7 
6 


6955 


6956 


6958 
6959 


84080 


84142 
84148 


8*167 


g  6946  84 173 
g6947"'*"" 


84180 
841 8r) 


69499419i 
695084198 


84205 
8421 1 
84217 


84230 


84836 


6957  84242 


84248 
84255 


6960184261 


t).} 


6 
6 


gi6963 


6 

7 

6 
b 
7 
6 
6 

6 

i 

6 
6 


7 
6 
6 

7 
6 

6 
6 

7 
6 

6 

»^ 

b 
6 
b 
7 

6 
b 
b 

7 
b 

b 
b 

7 
b 
6 

6 

b 
b 
6 

7 
6 


TT 


6960'8426l 


6961 


696884873 


6964>848S6 
696584292 

696684"^ 

^967 
6968 


696984317 
6970184323 

6971 
6972 


697384.S42 
^7484348 

9975  843541 

6976  84361 

8t367 
84373 


6977 
6978 

6979184379 
69808438b 


698184392 
.)982  84398 
6983  84404 
698484410 
698584417 


6986  84483 


6987 
6988 


J99l 
6992 
6993 

699* 
6995 

6996 

6997 

6998 

6999 
7000 


7001 
7002 


7004 
7005 


7007 


g  7008  84559 
g  7009  84566 
701084572 


7011 
7012 
7013 
7014 
015 


7017 

-7018 


Log. 


84267 


84280 


84305 
84311 


84330 
84336 


84429 
8  i  435 


6«^89  84442 
6990  84448 


84454 
84460 
84466 
84473 
84479 


84485 
84491 

84497 
84504 
84510 


84516 
84522 


7003  84528 


84535 
84541 


7006  84547 


84553 


84578 
84584 
84590 

84597 
84603 


701684609 


84615 
84621 


,,/019  84628 
1702084634 


D.i 

a. 
7 

6 
6! 
6 

• 

7 
6 
6 
6 

71 
6 
6 

6; 

6 

7 

6! 

6 

6 

7) 
6 

b 

6 
6 

7 
b 

6 

6 

7 
6 

6 

6 
6 

7 
6 
6 

6 
6 
7 
6 
6 

6 
6 

7 
6 
6 

6 
6 

7 
6 
6 

6 
6 

7 
6 
6 

6 
6 
7 


7020 


Log. 


7020184634 
7021  84640 
702284646 
702384652 

7024  8465^ 

7025  84665 


702684671 
7027  84677 


7028 


702984689 
7030  34696 


7031 


703284708 
703384714 
84720 
84726 


7034 
7035 


7036  84733 


7037 
7038 
7039 


7040  84757 


Km 

7042 

7043 


'045 


7047 


7050 


7051 


7053 


84683 


84702 


84739 
S4743 
84751 


84763 
84770 
84776 


704484782 


84788 


7046  84794 
84800 
84807 


7048 
704984813 


848  J  9 


84825 


705:284831 


84837 


705484844 
7055 


84850 

705684856 

7057  84862 

7058  84868 

705934374 
706084880 


D. 


7061 84887 

7062  84893 

7063  84899 
706484905 
706584911 


706684917 

7067  84924 

7068  84930 
706934936 
7070  84942 


707184948 
707284954 
707384960 

707484967 
707584973 


707684979 
7077  84985 

707884991 
707984997 
7080|85003 


6 
6 
6 
61 

7i 
b' 

6! 
6! 
6 

7 
6 

i 

6 
6 

7 

6 
b 
6 
6 
6 

7 
b 
6 
6 
6 

b 

7 
6 
6 
b 

6 
6 

7 
6 
6 

6 
6 
6 
6 
7 

6 
6 

( 
b 
t 

7 
6 

6 

6 

b 

6 
6 

7 
() 
b 

b 

6 
6 


7120 

7121 
7122 
7123 
7124 
7125 


7081 


Log. 


7080  85003 


85009 


7^82;85016 
7083*85022 
7084JH5028 
708585034 


708685040 


7087 
7088 

089 


85046 
85052 
85058 


709085065 


709185071 
7092185077 
093'85083 

709485089 


7095 


85095 


709685101 

709785107 
098  85114 
709985120 
710085126 


7101 
7102 
7103 
7104 
7105 


710685163 


7107 
7108 

7109 
7110 


7111 
7112 
7113 
7114 
7115 


851321 
85138 
85144 
85150 
H5 1 56 


85 169 
85175 
85181 
85187 


711985242 


7116 

7117 
7118 


7131 
7132 
7133 
134 
7135 

7TsS 

7137 
138 


85193 
85199 
85205 
85211 
85217 


O. 


85224 
85230 
85236 


85248 


85254 
85260 
85266 
8527^2 
85278 

85286 
85291 
85297 
85303 


7126 

7127 
7128 
7129 
713i)85309 


85315 
85321 
85327 
S533S 

85339 


85345 
853521 
85358 
713985364 
714085370 


6 

7 
6 
6 
6 
6 

6 
6 
6 

7; 

6, 


S\   I  Log. 


714085370 
•71 4  rS5S76 
!7 142  85382 
714385388 
7144I85394 
7145185400 


§ 

6 
6 
6 

6 

7 
6 
6 
6 

6 
6 
6 
6 

7 

6 
6 
6 
6 
6 

6 
6 
6 
6 

7 

6 
6 
6 
6 
6 

6 
6 
6 
b 

7 

6 
6 
6 
6 
6 

6 
6 

61 
6 


7151 
7158 
7153 
7154 
7155 


7 
6 
6 
6 


IS 


714685406 
7147|S5412 
7148;85418 
714985425 
715'/85431 


7156 

7157 
7158 


85467 

85473 

85479 


715985185 


7160 


7161 
7162 
71^3 


7165 


7167 
7168 
7169 


85437 
85443 

85449 
85455 
85461 


85491 


85497 
S5503 
8*5509 


716485516 


85522 


716685528 


85534 
85540 
85546 


717085552 


717185558 

7172  85564 

7173  85570 
717485576 
717585582 


717685588 
717785594 
7178  85600 
717985606 
718083612 


718185618 
7182  85625 
718385631 
718485637 
718585643 


718685649 
718785655 
718885661 
718985667 
719085673 


7191  85679 
719285685 

719385691 
719485697 
719585703 


719685709 
719785715 
7198  85721 
719985727 
7200857331 


6 
6 
6 
6 
6 
6 

6 
6 

7 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 

7 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

7 
6 
6 
6 
6 

6 
6 
6 
6 
6 

t 

6 
6 
6 

6 

6, 

6 


u 


LOGARITHMS. 


LOGARITHMS  OF  NUMBERS, 


N*  [  Loir. 


720«857<3 
720185739 


72 

7203 
7204 
7205 


7206 
7207 
7208 


7209  85788 
721085794 


7211 


721S 
7211 
7215 


7217 
7218 


8.'»74.5 
85751 

85757 
85768 


85769 

85775 
85781 


85800 


721285806 


85812 
85818 
858241 


7216858S0 


728385932 
723485938 


7235 


6 

6 
6 
6 

6 

6 
6 

7 
6 
6 

6 
6 

6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 

6 

6 

6 

6 
7231 859201  /; 

723285926|  ^ 


85836 
85842 


721985848 
7220  85854 


7221 

7222 
7223 


7224  85878 


7225 


7226  85890 


7227 
7228 


85860 
85866 
85872 


85884 


85896 
85902 


722985908 
723085914 


N.  I  l«og.  [D. 
726086OQ4!"T 


N.  I  1^.  |D.||  N.  t  Los. 


^72 

^17261  86lOO| 
726286106 
726386112 
726486118 
726.586124 


7271  86159 

7272  86165 
727886171 

727486177 
,727586183 

727686189 
727786195 

7278  86201 

7279  86207 
7280862131 


85944 


723685950 

7237  85956 

7238  85962 
723985968 
724085974 


6 
6 

6 
6 
6 
6 
6 

6 
6 
C 
6 
6 

6 
6 
6 
6 
6 
7251  860401  ^ 

725286046  ^ 
725386052 
7254  86058 
86064 


7241  85980 

7242  85986 

7243  85992 

7244  S599S 
724586004 


724686010 
724786016 
7248  86022 
724986028 
725086034 


7257 


7255 

7256186070 


86076 


7258  86082 


7281 86219 
7282  86225 
728386231 

7284  86237 

7285  86243 


6 
6 
6 


86094;  ^•!7:«0i5451 


^•,7321:86457 


6 
6 
6 

^ 6 

726086 130|  ^ 

726786136  ^ 
726886141 
726986147 
7270^86153 


728686249 
7287  86255 
728886261 

728986267 
7290  86273 


7291 86279 
7292  86285 
729336291 
7294  86297 
729586303 


729686308 
729786314 

7298  86320 

7299  86326 

7300  86332 


7301 
7302 


7303  86350 

7304  S6S56 


7305 


7307 
7308 


86338 
86;344 


86362 


7306  86368 


86374 
86380 


7309  86386 


7810 


7311 
7312 
7313 


7315 


86392 


86398 
86404 
86410 


731486415 


86421 


731686427 
31731786433 

I  731886439 
^  731986445 
^{17320186451 


5 
6 


6 
6 


6 
6 
6 
5 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 

6 

6 


7322  86463 

7323  86469 
7324:86475 
1732586481 


7327 
7328 


732686487 


86493 
86499 


7329186504 
7330(86510 


7343 
7344 

17345 


7348 


6 
5 


7331 865161 
7332  86522 


7333 
7334 


733586540 


73S6 
7337 
7338 


733986564 
734086570 


7341 


6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

/;|7351 

7352 


86576 


7342  86581 


754686605 
734786611 


734986623 
735086629 


7353 
7354 
7355 


7357 
7358 


7360 


7361 
7362 
7363 
7364 
7365 


7366 


7870 


7371 

7372 

7373 
J|7374te677 
^7375  86776 


I-': 


6^ 

^  ?7376to6782 

g  7877186788 


86528 
86534 


865461 
86552 
86558 


86587 
86593 

86599 


86617 


86635 

86641 

866461 

86652 

S665S 


7356  86664 


86670 
86676 


735986682 


86688 


86694 
86700 
86705 
86711 
86717 


86723 


7367  86729 

7368  86735 

7369  86741 


86747 


86753 
8675c 
8676 


61 
6 


7378 

7379 
7380 


86794 
86*800 
86806| 


.y  w.  J  Log.  ru7 
J7380J86806  g 


N. 


Loe   ;n.:    N.    I  Log.  <D.     N.   !  Log.  |n.|1  *N.    *  1^:   D. 


S 


6 
6 
6 
6 
6 

6 
6 
5 
6 
6 

6 
6 
6 
6 
6 

6 

6 
6 
6 

5 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 

6 
6 
6 

6 
6 

^ 
6 

6 

611 
5 

6| 
6 

6 

6 
6 

61 
6 
61 


73818^812 

7382  86817 

7383  868^3 

7384  86829 
,738586836 


7386  86841 

7387  86847 

7388  86853 
7389(86859 
7390  86864 


7391 86870 
739286876 

7393  86882 

7394  86888 

7395  86894 


739686900 
73978^06 
739886911 
739986917 
7400  86923 


7411 
7412 


7401  BG9&9 

7402  8^35 
74038^1 

74048^7 
7405  8^53 


7406  86958 

7407  86964 

7408  8^70 
740986976 
741086982 


86988 
86994 


6i 

6 
6 
6 


741386999 
741487005 
741587011 


741687017 
741787023 

741887029 
741987035 
7420  87040 


7421 
7422 


7423  87058 

7424  87064 

7425  87070 


7426  87075 


7427 


7430 


7431 
7432 
7433 


7435 


7437 
7438 


87046 
87052 


87081 


7428  87087 

7429  87093 


87099 


87105 
87111 
87116 


6 

6 
6 

6 
6 
6 
5 
6 

6 
6 
6 
6 
6 


743487122 


87128 


743687134 


87140, 
87146 


748987151 
744087157 


7440871571  J 750087506:  pi756087852 

---"-^-  57501;87512;J' - 

^7502|87518  ^| 


.744187163 


7442 


6 
5 

6 
6 

6 
6 
6 

5 

6 
6 
6 
6 


6 
6 


6 
6 
6 


744687192 
744787198 
7448  87204 
744987210 
745087216 


7451  87221 

7452  87227 

7453  87233 
745487239 
7455  87245 


745687251 

7457  872561 

7458  87262 
745987268 
746087274 


744387175 
744487181 
744587186 


7461 87280 

7462  87286 

7463  87291 

7464  87297 

7465  87803 


7466  87309 
746787315 
746s  87320 
7469  87326 
fi|7470|87332 

61 
5 


6 
6 
6 

6 
5 
6 
6 


6 
6 


6 
5 


749687483 
7497  87489 
17498  87495 
2  7499  S7500 
17500  87506 


87169 


7471 87338 

7472  87344 

3747337349 

"*  7474  87855 

7475  87361 


747687367 

7477  87373 

7478  87379 
^1747987384 

"*480  87890 


481  87396 

7482  87402 

7483  87408 

7484  87413 
748587419 


7486  87425 

7487  87431 

7488  87437 
748987442 

17490  87448 


7491  87454 

7492  87460 

7493  87466 
749487471 
749587477 


6 
5 
6 

6 
6 
6 
6 
5 

6 
6 
6 
6 
6 

5 
6 
6 
6 
6 

6 
5 
6 
6 
6 

6 
5 
6 
6 
6 

6 
5 
6 
6 
6 

6 
6 
5 
6 
6 

6 
6 
5 
6 
6 

6 
6 
5 
6 
6 

6 
6 
5 
6 
6 

6 
6 

61 


7503[87523 

7504'87529 
7505  87535 


750687541 
7507  87547 
750887552 
750987558 
751087564 


751187570 
751287576 
751387581 

751487587 
741587593 


751687599 
751787604 
751887610 
751987616 
7520  87622 


7521 87628 

7522  87633 

752387639 
752487645 

752587651 


752687656 

7527  87662 

7528  87668 
752987674 

753087679 


7531  87685 

7532  87691 

7533  87697 
753487703 
7535  87708 


753687714 
7537  87720 
753887726 
753987731 
7540  87737 


7541 87743 
7542  87749 
7548  87754 
7544  87760 
75458776( 


7546)87772 

7547  87777 

7548  87783 

7549  87789 

7550  87795 


7551  87800 
7552j87806 
755387812 
755487818 
7555,87823 


755687829 
7557(87835 
755887841 
755987846 
17560878521 


6 
6 
6 

6 
5 

6| 
6 

6 

6 
5 
6 
6 
6 

5 
6 

6| 
6 

6 

5 
6 
6 
6 
5 

6 
6 
6 
5 
6 

6 
6 

61 

5 
6 

6 
6 
5 
6 
6 

6 

5 
6 
6 
6 

5 
6 
6 
6 
5 

6 
6 
6 
5 
6 

6 
6 
5 
6 


'7561  87858 
7562:87864 
7563:87869 
7.564.87875 


757287921 


17577 
7578 


757987961 
7580  87967 


7587 


7565 


7566 

7567 
7568 


756987904 
757087910 


7571 


7573 


7574  87933 

7575  87938 


757687944 


7581 

7582 


7583  87984 

7584  R799O 

7585  87996 


758688001 


7588  88013 

7589  88018 
7.590  88024 


7592 
7593 


7596 
7597 
759b 


7600 


7601 
7602 
760s 
7604 
7605 


7608 


7611 
7612 
761s 


7618 


87881 


87887 
87892 
87898 


87915 


87927 


87950 
87955 


87973 
87978 


88OO7 


7591  88030 


880361 
88041 


7594  88047 

7595  88058 


88058 
88064 
88O7O 


759988076 


88081 


88087 
8809:i 
f)8098 
88104 
88110 


7606  881 16 

7607  88121 


88127 


76098813S 
761088138 


83144 
88150 
88156 


76148H161 
761588167 


7616  88173 
61788176 


88184 


6 
6 
5 
6 
6 
6 

5 
6 

6 
5 

6 

6 
5 


6 
5 
6 

6 


5 
6 


763688287 
76H7  8829(1 

7638  88298 

7639  88304 
3764088309 

6 


6 
6 

f;fr646te834d| 

2  76478 

^76488835. 
764988 
7650  88366 

765188372 

652  88377 
65388383 

654  88389 
[7655  88395 

765688400 
37657  88406 
^  7658  88412 

"765988417 
766(:  88423 


6 

5 


5 


6 
5 
6 


5 
6 
6 
5 


6 
6 


6 
5 


7661 88429 

|766S  88434 

7668  88440 

^766488446 

°  766588451 


762O88I95  c 
762188201  ^ 

7622  88207  3 
7628.88213  . 
762488218  . 
7625i882tJ4  g 

7626!8823Q  5 
7627  88235  I 
7628188241  t 
7629|88247|  5 
763088252  J 

7631 8^581  ( 
763288264  ( 
1763388270  5 
768488275  ^ 
763588281  . 

5 

6 

e 
5 

6 
7641^8315^  ^ 

764288321  ^ 

764S  88326 

7644  88332 

7645  88338 


766688457 

7667  88463 

7668  88468 

7669  88474 
767088480 


761988I9O  ^ 


7676 


7679 


7620(881951  17660|fi8536L 


7671  88485 

7672  88491 

7673  88497 

7674  88508 
37575  88508  3 


88513 


^767788519  ^ 
°' 7678  885251 


88530 


5 
6 
6 
5 

6 
6 
5 
6 
6 

5 
6 
6 
6 
5 

6 
6 
5 
6 
6 

5 
6 
6 
5 
6 

6 
5 
6 
6 
5 

6 
6 
5 


LOGARITHMS.  89 

LOGARITHMS  OF  NUMBERS. 


TOL.  ml.  PABT  t. 


90 


LOGARITHMS. 


LOGARITHMS  OF  NUMBERS. 


81609 


Log.  |0. 


116^. 

8l6l|91l7i 

8162911^0^ 
816391185: 

816491190 
816591196 


5 
6 


N.  I  Log 


8220(91^ 

822J»1492 

.,822291498 

^1822391503 

^822491508 

g  822591514 

8i66]9l20i    J'82V6915ig 
816791206  g  822T91524 


=$7  rlsiiai 


Log. 


..»«»J91803 
^|828l|91808 
^I8282'91814 
^'8283'918I 
8284*9182 
82859182 


816891212 

8169^1217 
817091222 


817191228 
817291233 
817391238 
817491243 
817591249 


-:iH22891529 
M  8229.91535 
g'8230^1540 

5 

5 

ft) 


8231 


9  J  545 


5 
6 

5 

5 
5 
6 
5 
5 


D. 


5 

6 


S40 


Log. 


83 
8341 


8286.91834   ^ 
8287^918401  ^ 
8288*91845 
828991850 
829091855 


823291551 

8233*91556 

I 


R  82349156 
^'8235191566 


8176^1254 

8177912^ 
81789126s 

81799127 
818091275 


0 


818191281 
8 1 8<  91286 

818391291 
818491297 
818591802 


818691307 
818791^12 
818891318 
818991323 
819091328 


8191  9U34 

819291339 
819391344 
8 1 94  91 350 
819591355 


8I969I86O 
819791365 

8198  91371 
819991376 
820091381 


8201191387 
8202W1392 
820391397 
820491403 


8205 


91408 


820691413 
820791418 


8208 


820991429 
821091434 


91424 


821191440 
821291445 
821.^91450 
82149)455 
821591461 


82  i€  914661 

821791471 

B218»1477 

8819^482 

8220^14871 


5 

5 
6 
5 
5 
6 

5 
5 

61 
5 
5 

5 
6 
5 
5 
6 

5 
5 

61 
5 
5 

5 
6 
5 
5 

6 

5 
5 

5 

5 
6 
5 
5 
b 

51 
5 
5 
6 
5 


823691572 

823791577 
,823891582 

!823991587 

1824091593 


6J 
5 


8291 


5 
5 


91^61 


829291866 

829*^91871 

82949I876 

g8295918S2 


5 
5 


8241  91593 
824291603 

8243916O9 
824491614 

8245  916 19 


824691624 
8247  91630 
824891635 
824991640 
825091645 


829691887 
82979I892 
r  829891897 
2829991903 
830091908 


825191651 
825291656 
825391661 
825491666 
825591672 


825691677 
825791682 

825891687 
825991693 
8260  91 698 


5 
6 

5 
5 

6 
5 
5 
5 
6 


92117 
92122 


8342*92127 
S34S|92132 

8344  921 S7 
834592143 


5 
5 
5 
6 


D. 


834692148 
8347192 1 53 
834892158 
83499216S 

835092169 


830191913 
8302919I8 
830391924 

830491929 
830591934 


5 
5 


830691939 
830791944 
8308  91950 
330991955 
831091960 


1 

6 

5| 

5! 
5 

6 

5 

5 

5 
6 
5 
5 
5 

5 
6 
5 


8351 


92174 


It 


8352*92179 
8353;92184 

8354:92189 
8355192195 


8356^00 
835792205 
835892210 
835992215 
836092221 


331191965 
831291971 
831391976 
^831491981 
^18315  91986 

J831691991 

^831791997 
831 8  92002 

831992007 
832092012 


8361  92226 
836292231 
836392236 
836492241 
836592247 


8261  91703 

8262  91709 
826:i»1714 

826491719 
826591724 


6 
5 
5 


5 


826691730 
826791735 
8268  91  "40 
8/6991745 
827091751 


^832192018 
^832292023 
^832392028 
^832492033 
g  8325  92038 


827 1  91756 
82729I76I 
827391766 

827491772 
827591777 


827 

61^277 

^  18278 

6 


5 
5 
5 
S 
5 

5 
5 
6 
5 
5 


832692044 
8327  92049 
832^  92054 

832992059 
833092065 


»331 92070 
833292075 
8333192080 
1833 
335192091 


5 
5 

6 
5 
5 
5 
5 

6 
5 
5 
5 
6 

5 
5 
5 
5 
6 

5 
5 
5 
6 
5 


836692252 

83^7  92257 
836892262 

836992267 
8370  92273 


8371  92278 
837292283 

8373  92288 

8374  9229s 
337592293 


5 
5 

5 
6 

61 
5 

5 

5 
5 

61 
5 

5 
5 
5 

'61 
5 

5 
5 
5 
6 
5 

5 
5 
5 

5 

5 
5 
5 
6 
5 

5 

51 
5 
51 


Log.  |D. 


840092428 
8401  92433 
840292438 
840392443 

840492449 
8405^2454 


840692459 
840792464 

840893469 
8409  92474 
841092480 


841 1  92485 
841292490 
841392495 
841492500 
841592505 


841692511 
841792516 
841892521 
841992526 
842092531 


842192536 

8422  92542 

8423  92547 
842492552 
8425  92557 


8376  92304 

837792309 
837892314 
837992319 
838092324 


8381 92330 
838292335 
838392340 
838492345 
838592350 


5426  92562 

8427  92567 

8428  92572 
842992578 
843092583 


8431  92588 

8432  92593 

8433  92598 
8434926031  ^ 

21843592609  ^ 


5 
5 
5' 
6 
5 
5 

5' 

5 
5 
6 

5 

I 

5 
5 
5 
6 

5 
5 
5 
5 
5 

6l 
5 
5 
5 
5 

5 
5 
6 
5 
5 


y.  [Log. 

846092737 
8^61 92742 

846292747 
846392752 
846492758 
846592763 


5231 


Log. 


846692768 
846792773 
846892778 
846992783 
847092788 


8471 92793 
8472  92799 
8473^804 
847492809 
847592814 


8336J92096 
2  8S37&2101 
?833 
^833 
^8 


5 
5 


838692355 
8387  92361 
838892366 
838992371 
839092376 


5 
5 
5 

6 

.  8441  92639 
^8442  92645 
^  8443  92650 
844492655 
844592660 


843692614 

8437  92619 

8438  92624 

843992629 
844092634 


847682819 

8477  92824 

8478  92829 
847992834 
848092840 


848192845 
8482  92850 
81-8392855 
848492860 
848592865 


E 


8520^93044 
8521 93<J49 
852293054 

852393059 
852493064 
852593069 


852693075 
8527  93080 
852893085 
852993090 
853093095 


853193100 

853293105 

85339311 

85349311 

85359312 


848692870 
8487  92875 
848892881 
848992886 
849093891 


1061 

111 

117 


5 

5 
5 
5 


839192381 
8392  92387 
839392392 
^839492397 
"^839592402 


5 

51 
5 

6 
5 
5 

i 

6 
5 
5 
5 


844692665 

8447  92670 

8448  92675 
844992681 
845092686 


839692407 
839792412 
839892418 
8399^423 
428 


8451  92691 

8452  92696 

8453  92701 
845492706 

^ii8455^2711 


^1 


5 

5 
5 
5 
5 
5 

6 
5 
5 
5 
5 

5 

5 
6 
5 
5 

5 
5 
5 
5 


8491  92896 
349292901 
8493  92906 
849492911 
8495  929I6 


849692921 
849792927 
8498  92932 

349992937 
850092942 


5 
5 
5 
5 
5 
6 

5 
5 
5 
5 
5 

5 


858093 
8581 933 


85829335 
858393 
8584  93 
858593374 


853693125 
853793131 
853893136 
8539  931 4f 
854093146 


8541  93151 
854293156 
854393161 
854493166 
854593171 


8586  93S71 

85879338' 

85889338! 

85899331 

8590983! 


859193^ 

85929^ 

85939341 

8594  9342< 
85959342^ 


854693176 
854793181 
854893186 
854993192 
855093197 


8551 93202 
8552  93207 
855393212 

855492217 
855593222 


8501  92947 

8502  92952 

8503  92957 
350492962 
8505  92967 


85969343< 

85979343^ 

85981 

859993^ 

860093^ 


860693 
8607  93 
860893 

8609  9» 
8610|9S 


860119345 

8( 

8603|9 
86049347 
8605  93475 


J86ri]93505 
861293510  a 
^86139351^^ 
^861493580  : 


855693227 
8557  93232 

855893237 
855993242 

856093247 


861593526 


850692973 

8507  92978 

8508  92983 

8509  92988 
851092993 


.8456  92716 
f!8457  92722 
^18458  92727 


8460192737 


5 

61 


8561 93252 
856293258 
856393263 
856493268 
856593273 


5 
5 

5 
5 
5 

5 

5 

5 


^861693531 
^  861-  93536 
^861893541 
^  8619  93546 
I  862093551 


856693278 

8567  93283 

8568  93288 
856993293 
|8570|93298 


851192998 
8512  93003 
851393008 
|8514  93013 
851593018 


! 


5 
5 


^  8621  93556 
^  8622  9S561 
?|8623  93566 
^  8624  9S571 
^  8625^576 


( 
5 

5 
5 
5 

5 
5 


8626  93581 

8627  93586 

862893591 
.  J862g  93596 
%6d0|98601 


851673024 

851793029 

^1851893034 


845992732  ^|8519  93039 


8520(930441 


18571193303 
572  92308 
857393213 
857493318 
857593323 

55^*93328 
',857793334 

{8578  93339 
«8579|9334v 

Ii8580l93349 


(631 


93606 


J8632  93611 

^1863399616 

(634  93621 

1863593626 


te636!93631 

1863793636 

.1863893641 

^1863993646 

(640^51 


5 
5 
5 
5 

5 
5 
5 
5 
5 

B 
S 
5 


LOGARITHMS. 


91 


LOGARITHMS  OF  NUMBERS. 


N7 


"EogT 


864093651 
8641 93656 
864893661 
864393666 

864493671 
864593^6 


864693682 
8647  93687 
86489S69S 
864993697 
8650  93702 


8651  93707 
865293718 
865393717 

8654  93782 

8655  93727 

8656  93732 

8657  93737 

8658  93748 

8659  93747 


dTTT 


5 
5 


Log. 


870093958 
|8701 93957 
708  93962 

|8703  93967 
70493972 

70593977 


870693982 

8707»8987 
870893992 

870993997 
871094008 


871694032 

871794037 
871894042 

J8719  94047 
752f  38720194052 

5r 


871194007 

8712  94018 

871394017 
871494022 

7159*027 


H3 


757  J872I 


94057 


762 
767 

7721 
777 


8666  93782 

8667  93787 

8668  93798 
866993797 
8670  93308 


8671)93807 
8672  93812 
86739^317 

8674  93888 

8675  93827 


8676  938S2 

8677  93837 
867893842 

867993347 
8680»3852 


8681|93857 
6688»3868 

8683  93867 

8684  93878 

8685  93877 


868693882 

8687  93887 
868893892 

8689^3897 


r938 

8^193937 
8^93942 

8^93947 
870093952 


722  94062 
^1872394067 
^872494072 

^872594077 


5 

5 
5 
5 


^873194106 
^873294111 
^873394116 
^873494121 

^  P735&4126I 

5 


.873694131 

^873794136 

I  8738  94141 

*^  873994146 

f  8740©4151 
5 


_  8741  94156 
•;874294J6l, 
^874394166 
^874494171, 
f  8745&4176 


872694082 
872794086 

872894Q91 
3878994096 
^873094101 


^874694181 
•^874794186 

^874894191 

^^,   '5874994196 

908^  X  8750^201 
5 


8751 


875694231 
875794236 
^875894240 
^875994845 
^|8760^250 


94206 


875294211 
875894216 
875494221 
875594226 


5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
51 
.5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

'4 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
4 
5 
5 


87 

8761 9425^ 

87629426 

87639426 

87649427 


H.  I  Log.  lb.      N.  I  Log. 


LLif! 

60»^ 


8765|94275|  ^|8825  9*571 


8766|94280|  .1882^94576 
87^7942851  ^|8827|9458l 


8768  942j 

87699489^ 
8770  943( 


882094547 
8821^4552 
8822  94557 
882394562 
882494567 


94586 


18828 
882994591 


8771 94305 
87729431 


877394315^  f  883394611 


8774  9432 

8775  94325 


8776943 

8777  9433 

8778  943 
8779943451 
878094349  * 


879394414 

879494419 
8795  94424 


8781 94354 
878294359 
878394364 
878494369 


8785 


87S6I94379I  J8846  94675 
878794384  ^18847194680 


8788  94389 
878994394 
879094399 


8791|94404j  J885 194699 
87921944091  ^188.1294704 

^"885394709  ^ 


^"^ 


8830 


94374 


5 


S 


94596 


8831  94601 
883294606 


883494616 
883594621 


S336  94626 
8837  94630 
8888  9462^5 
883994640 
884094645 


8841 94650 
8842  94655 
884394660 
884494665 
884594670 


8848  95685 
884994689 
885094694 


879694429 
879794433 
8798  94438 
879994443 
880094448 


8801  94453 
880294458 
880394463 
880494468 
8805  94473 


880694478 
880794483 
8808  94488 
880994493 
8810  94498 


881194503 

8812  94507 
881394512 

881494517 
881594588 


881694527 
881794538 

881894537 
881994542 

8880  94547 


885494714  ^ 
885594719 


4 

5 
5 
5 

5 
5 
5 


885694724 

8857  94729 

8858  94734 
885994738 
886094743 


5 
5 


^886694773 

?  8867  94778 

886894783 

886994787 
887094792 


5 
5 

5 

f  8871194797 

t|8872  94802 

^  8873  94807 

887494812 

X  ^875^4817 
5 

5 
5 


8861194748 
8862  94753 
886394758 
88649476:5 
886594768 


887694822 

8877  94827 

8878  94832 
887994836 
888094841 


5 
5 
5 
5 
4 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

4 

5 

f 

5 
5 
5 

5 
5 
5 
5 
5 

5 

4 

5 
5 


N. 


888094841 
888194846 
888294851 
888394856 
888494861 
8885  94866 


5 
5 

5 
5 
4 
5 
5 

5 
5 
5 
5 
5 

5 
5 
4 
5 
5 


5 
5 


888694871 
888794876 
8888  94880 
888994885 
889094390 


H906  94968 
890794973 
890894978 
390994933 
891094938 


891 1 94993 
891294993 
891395002 
891495007 
891595012 


Log. 


O. 


8891  94895 
889894900 
889394905 
8894  94910 
889594915 


889694919 
839794984 

18898  94929 
889994934 

890094939 


8901  94944 

8908  94949 
890394954 

890494959 
890594963 


891695017 
891795U22 

891895027 
891995032 
892095036 


893195090 

8932  95095 

89:5395100 

^893495105 

^18935  95 109 


5 

5 
5 
4 


892195041 
892295046 
892395051 
892495056 
»925  95061 


892695066 

892795071 

8928  95075 

8929  95080 
893095085 


89:^695114 

893795119 
898895124 

893995129 
894095134 


5 
5 
5 
5 
5 
5 

5 
4 
5 
5 
5 

5 
5 
5 
5 
4 

5 
5 
5 
5 
5 

5 
5 
5 
4 
5 

5 
5 
5 
5 
5 

5 
4 
5 
5 
5 

5 

5 
5 

4l 
5 

5 
5 
5 
5 
5 

5 
4 
5 
5 
5 

5 
5 
5 
4 
5 

5 
5 
5 


894095134 

894195139 
894295143 
894395148 
894495153 
894595158 


894695163 
8947  95168 
894895173 

894995177 
895095182 


N. 


895195187 
895895192 
895395197 
895495202 
8955  95807 


395695211 
895795816 
895895881 
895995886 
896095831 


8961 95236 
8962  95240 
896395245 
896495250 
896595255 


8981 


8992 


Log. 


O. 


5 
4 
5 
5 
5 
5 

5 
5 
4 
5 
5 

5 
5 
5 
5 
4 


896695260 
896795265 
896895270 
896995274 
897095279 


8971 95284 

8972  95889 

8973  95894 

897495299 
897595303 


897695308 
897795318 
897895318 
897995383 
898095328 


95332 


8982  95337 
898395342 
8984  95347 
898595352 


898695357 
898795361 
8988  95366 
393995371 
899095376 


899195381 


95386 


8993  95390 
899495395 
899595400 


899695405 
8997  95410 
899895415 

899995419 
90()0|95484| 


95424 

9001 95429 
900295434 
900395436 
900495444 
900595448 


N.  I  Log. 


9000 


a 


900695453 

9007  95458 
900895463 
900995468 
901095472 


901195477 
901295488 

901395487 
901495498 

901595497 


^901695501 

^1901795506 

901895511 

9019  95516 

902095521 


5 
5 
5 
5 


4 
5 
5 
5 
5 

5 
5 
4 
5 
5 

S\ 
5 
5 
4 
5 

5 
5 
5 
5 
4 

5 
5 
5 
5 
5 

4 
5 
5 
5 
5 

5 
4 
5 
5 
5 

5 
5 
4 


90s  I  95574 

9032  95578 

9033  95583 
903495588 
9035  9559s 


903695598 
9037  95602 
903895^ 
903995612 

904095617 


9041 95682 
904295626 
904395631 
904495636 
904595641 


904695646 

9047  95650 

9048  95655 
904995660 
905095665 


9051  95b70 

9052  95674 

9053  95679 
905495684 

9055  95689 


905695694 
905795698 
9058  95703 
9059957O8 
9060  95713 


9<)26  95550 

9027  95554 

9028  95559 
902995564  . 
903095569  ^ 


902 )  95525 

9022  95530 

9023  95535 
902495540 
9025  95545 


5 
5 
5 
5 
4 
5 

5 
5 
5 

4 
5 

5 
5 
5 
5 
4 

5 
5 
5 
5 
4 

5 
5 
5 
5 
5 


5 

4 

5 
5 
5 
5 

4 
5 
5 
5 
5 

4 

5 
5 
5 
5 

4 
5 
5 
5 
5 

4 
5 
5 
5 
5 

4 

5 
5 
5 


906095713 

9061  957I8 

9062  95722 

9063  95727 
906495732 
9065  95737 


906695742 
9<»67  95746 
9068  95751 
906995756 
907095761 


NT 


9971  95766 
9072  95770 
9O7.S  95775 
907495780  " 
907595785  ^ 


907695789 

9077  95794 

9078  95799 
907995804 

908095809 


908695837 

9087  95848 

9088  95847 
908995852 
909095856 


9101  95909 
910295914 
9103  9591 8 
910495923 
910595988 


Log, 


D. 


5 
4 

5 

5 
5 
5 

4 

5 
5 
5 
5 

4 

5 
5 


908195813 
908895818 
908395883 
908495888 
908595838 


9091  95861 
909895866 

9093  95871 
909495375 
9095  95880 


909695885 

9097  95890 

9098  95S95 

909995899 
910095904 


910695933 
91079593$ 
9IO8  95948 
910995947 
911095952 


911195957 
911295961 
911395966 
911495971 
91159597 

91169598 
911795935 
9II89599O 
911995995 
9180  95999 


5 

5 
5 
5 

4 

5 
5 
5 

4 
5 


5 
4 

5 

5 
5 
4 

5 
5 

5 
5 
4 
5 
5 

5 
4 

5 
5 
5 

5 
4 
5 
5 
5 

4 
5 
5 
5 
4 

5 
5 
5 


92 


L06ABITHMS. 


LOGARITHMS  OF  NUMBERS. 


TT 


I  Log* 


9.12095999  - 

912196004  I 
912296009  f 
912396014 

913496019 
912596088 


91 26  96028 
91279603s 
912896038 
912996042 
913096047 

913196052 

913296057 
91 33  96O61 
913496066 
913596071 


d:\ 


5 
5 

41 
5 


913696076 
9137  96060 
913896085 
913996090 
914096095 

9141 96099 
914296104 

9143  96109 

9144  96114 
9145196118 


5 
5 
4 
5 
5 

5 
4 
5 
5 
5 

5 
5 
5 
4 


918096284 
9181 96289 
918296294 
918396298 
918496303 
918596308 


914696123 
914796128 
914896133 

914996137 
915096142 

9151  96147 
915296152 
915396156 
915496161 
91 55  96166 


5 
5 
5 

5 
5 


918696313 

918796317 
918896322 

918996827 
919096332 


N. 


4096567 
41 96572 
4296577 
1924396581 
924496586 
^924596591 


9191 96336 
919296341 
919396346 
919496350 
919596355 


919696360 
919796365 

919896369 
919996374 

920096379 


4 

5 
5 
5 
4 

5 

5 
4 
5 
5 


tog. 


N.  I  Log. 


9246*96595 
924796600 
924896605 
9249(96609 
925096614 


.19300^6848  . 
^9301 96853  ^ 
J9S0296858 
^9303  96862 

930496867 
930596872 


9201 96384 
9202  96388 
i9203  96393 
920496398 
920596402 


915696I7I 
915796175 
91 58  96I8O 
915996185 
9160  96190 

916196194 

9162961 

9163962 

9164962 

916596213 


5 
4 

5 
5 
5 

4 
5 
5 
5 
4 


916696218 
916796223 

916896227 
916996232 

917096237 


9171 


96242 


917296246 
917396251 
917496256 
917596261 


5 
5 


9251 96619 
9252  96624 
925396628 
925496633 
925596638 


925696642 

925796647 
|9258  96652 
,925996656 
926096661 


920696407 
9207  964  IS? 

920896417 
920996421 
921096426 


921196431 
921296435 
921396440 
921496445 
921596450 


921696454 

921796459 
921896464 
921996468 
922096473 


917696265 
917796270 
917896275 
9179^96280 

|9180|96284| 


4 
5 


4 
5 
5 
5 
4 

5 


19261  96666 
926296670 
1926396675 

9264  96680 

9265  96685 


9221  96478 

9222  96483 
922396487 
922496492 

922596497 


5 

4j 
5 
5 

5 

41 

5 

5 

4 

5 

5 
5 

4 
5 
5 

4 
5 
5 
5 

4  ^_^ ^ 

.1927^96786 
^927796741 
?!9278  96745 

!  927996750 

5i9280|9675S 


926696689 
926796694 
926896699 
I9269  96703 
'9270967O8 


922696501 
922796506 
922896511 
922996515 
933096520 


9231 


96525 


923296530 
923396534 
9234  96539 
923596544 


923696548 
c|  9237  96553 
^1923896558 
i|9239  96562 
*"92k)*J6567 


19271 96713 

927296717 
927396722 
9274  96727 
927596731 


.928196759 
2  928296764 
*  928396769 

g|9284J96774 


9285 


.928696783 
^928796788 
41928896792 

3928996797 
9290968O2 


96778 


5 , .^ 

J929lb6806 
7  929296811 
^929396816 
I  9294196820 

4 


5 
5 
4 
5 


4 

5 
5 
4 
5 
5 

5 

4 
5 
5 

4 

5 
5 
4 
5 
5 

4 
5 
5 
5 
4 

5 
5 
4 
5 
5 

4 
5 
5 

4i 
5 

5 
4 
5 
5 
4 


930696876 
93079688I 
9308  96886 
930996890 
931096895 


D.|[  K. 


931196900 
931296904 
931396909 

931496914 
93I5969I8 


5 
41 
5 
5 
4 

5 
5 
4 
5 
5 


931696923 
931796928 
9318  96932 

931996937 
932096942 


4 
5 
5 


l^og. 

^60^97128 
9361 97132 

936297187 
936397142 
936497146 
936597151 


D.||  W.    1  Log! 
4I942O  9740^ 


5 
5 


O. 


936697155 
'936797160 
936897165 

;936a97 169 
937097174 


9321 9694q 
932296951 
&323  96956 
93249696O 
932596965 


929596825 


929696830 
929796834 

9298  96839 

9299  96844 
II9SO0I96848 


5 
5 
5 
4 

5 

5 
4 

5 
5 

4 

5 
5 
4 
5 
5 

4 
5 
5 
4 


9326»6970 
932796974 
932896979 
932996984 
933096988 


1933196993 
933296997 
933397002 
9334  97007 
933597011 


5 
4 
5 
5 

4 

5 
5 
4 
5 
5 

4 


937197179 
937297183 
9373I97I88 


405 
9421|97410 
942297414 

j[  942397419 
9424  97424 
942597428 


5 

4 


5 
5 


942697433 

942797437 
;;  9428  97442 
1 942997447 
^943097451 


'93m97202 
'937797206 
937897211 
937997216 
938097220 


4 

5 


9431 97456 
943297460 
94'33  97465 


^937497192  ,;  943497470 
I937597I97  ^«^-°'— ^ 


9381197225 
938297230 
9S8367234 

9384,97239 
938597243 


933697016 
933797021 
933897025 
9339.97080 
9340^7035 


9341 97039 
934297044 
934397049 
9S449705S 
934597058 


9346'97063 

984797067 
934897072 
934997077 
9350'9708l 


1935197086 
935297090 
935357095 
I9354  97100 
I9355OT104 


1935697109 
9357197114 
9358>97118 
I935997123 
||9360;97128 


4 

5 

4l 
5 
5 
4 
5 

5 
4 
5 
5 
4 

5 
5 
4 
5 
5 

4 
5 
5 

4 
5 

41 
5 
5 
4 
5 

5 

4^ 
5 
5 


5943597474 

.943697479 
1943797483 
5  943897488 
1943967493 
5I9440I97497 


9441 


938^97248 
938797253 

938897257 
938997262 

939097267 


5 
4 
5 


5 

4 
5 
5 

4. 
5 

4 
5 
5 
4 
5 


k   I  Log. 
f4809768i 


aji  N. 


9480197681 
9481 97685 
9482  97690 
948397695 

948497699 
948597704 


97502 


944297506 
9443  97511 
944497516 
944597520 


939197271 
939297276 
939397280 
939497285 
939597290 


939697294 
939797299 
939897304 
939997308 
940097313 


940197317 
940297322 
940397327 
Q404  97331 
9405  97336 


940697340 

9407  97345 

9408  97350 
940997354 
941097359 


5944697525 

4fe447  97529 
.19448  97534 

cb449'97539 

^||94,50|77543 

5 
4 
5 
5 

4J 

5 

5 
4 
5 
4 


4 

5 

D 
4 

5 

4 
5 
5 

4 
5 

4 
5 
5 

4 


948697708 
948797713 
948897717 
948997722 
949097727 


9491  97731 

94929773 

94939774 

949497745I 

94959774 


4 

5 
5 
4 
5 
4 


5 
4 
5 


Log. 


D.I 


1954097955 
9541 97959 
§54297964 
954397968 
I9544  97973 
9545  97978 


954697982  . 
^547979871  ^ 
954897991 
954997996 
»550  98000 


945197548 
945297552 

945397557 
945497562 
9^5597566 


1941 1  97364 
941297368 
941397373 
941497377 
l9415<97382 


9416197387 
9417u97391 
9418(97396 
♦9H9  97400 
!942o;97405| 


945697571 
945797575 
945897580 
945997585 
946097589 


5 
5 

4 
5 
4 

5 
5 
4 
5 

5  ^ 

4  9471^7640 

5  947297644 

4  947397649 

5  9474(97653 
519475^97658 


9461 97594 
9462  97598 
946397603 
946497607 
946597612 


946697617 
946797621 
946897626 
946997630 
947097635 


4 
5 
4 
5 


9476|97663 

9477^7667 
9478'97672 
9479|97676 
948Q|9768  I 


5 

4 
5 
5 
4 
5 

4 
5 
5 
4 
5 

4 

5 
5 
4 
5 

4 
5 

4 
5 
5 

4 
5 
4 
5 
5 

4 
5 
4 
5 
5 

4 
5 
4 


949697754 
949797759 
949897763 
949997768 
950097772 


950197777 
950297782 
950397786 

950497791 
950597795 


950697800 
950797804 
9508  97809 
950997813 
951097818 


5 
4 

5 
5 


4 

5 


{955 1980051 

9552  9 

9553  9801 
95549801 
955598023 


955698028 

9557  98032 

9558  98037 
955998041 
9560  98046 


5 

4 
5 
4 
5 
4 


956198050  . 
956298055  * 

956398059 
9564  98064 
9565198068 


951197823  ^ 
9512  97827 
951397832 
951497836 
951597841 


951697845 
951797850 
951897855 

951997839 
952097864 


19521  97868 

19522  97873 
9523  97877 
952497882 
9525  97886 


5 
4 


195269789 1 

9527  97896 

9528  97900 
95299790d 
953097909 


953197914 
9532  9791 8 
9533979231 
9534  97928 
9535979321 


953697937 
953797941 
9538  97946 
*)5  39  97950 
9540^7955 


5 
5 
4 
5 

4 

. 
o 

4 

5 

4 
5 

5 
4 
5 
4 
5 

4 
5 
5 
4 
5 

4 

5 
4 
5 


180731 
9567i98078 
9568  98082 
956998087 
9570  9809 1 

957198096 
9572  981 
95739810 

9574981 
957598114 


957698118 
957798123 
957898427 
957998132 
958088137 


4 

5 
4 
5 


4 

5 
4 


958198141 

958298146 

958398150 

958498155^ 

958598159 


(958698164 
958798168 
9588  98173 
958998177 
959098182 


9591  981861 
959298191 
959:i  98195 

9594  98200 

9595  98204 


9596  98209 
959798214 
959898218 
959998223 
9600  98227 


5 
4 
5 
5 
4 

5 
4 
5 
4 

5 

4 
5 
4 
5 
4 

5 
4 
5 
4 

0 

5 

4 

» 

4 


LOGARITHMS. 
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LOGARITHMS  OF  NUMBERS. 


K.     Log. 


96009 


8227 
9€0l|982d2 
960^98236 
960898241 
9604  93245 
960598250 


960693254 

960798259 
960898263 
960998268 
9610  98272 


9611198277 
961298281 
961396286 
9614  98290 
961598295 


961696299 
961798304 
961898308 
961998313 
9620b83l8 


9631 98367 
9632  98372 
9633^8376 
963498381 
963598S85 


962198322 
962298327 

9623  98331 

9624  98336 
962598340 


D. 


N. 


5 

4 


4 


4 


965798484 
965898489 
965998493 
966098498 


4 

4 
5 


966198502 

966^298507 
9663^8511 
8516 
96651985 


5 

5 

5 


m52 

96670852] 
9668^8534 
9669^8538 
967^98543 


4 


9671 98547 
967298552 
^967398556 
967498561 
967 'S  98565 


962693345 

962798349 
9628198354 
S358 
9630(98363 


963698 
963798 
963898 


4 

4 

4 

5 

5 
4 


8403 
8408 


964198412 

9642(98417 
964398421 

964498426 
964598430 


4r 

5 


964698435 

964798439 
964898444 
9649^8448 
19650^8453 


4 
5 

4 
5 
4 
5-: 


Log. 


84531 
98457 


^96509 

^  9651 9 
965298462 
965398466 

'  96549847 

n  9655  98475 


^965698480 


D.g   N.  1  Log. 


4  96769857 
? 96779857 
96789857 
967998583 
9680»8588 


968198592 

968298597 
9683»8601 
9684^8605 
9685^8610 


968^98614 

1 968798619 

^  9688'98623 

968998628 

^90^8632 


969198637 
969238641 
969398646 
^9498650 
!9695'98655 


96969S6S9 
9697^8664 
'969898668 
969958673 
9700198677 


009 


8677 

^9701|98682 

^970298686 

970398691 

970498695 

970598700 


4 
5 


4 

5 


970698704 
970798709 


XI9708  98713 
*  970998717 
f  971098722 


.971698749 
^971798753 
11971898758 
71998762 
72098767 


*  9711 98726 
4  971298781 
3971398735 
1971498740 
971598744 


N.  I  Log.  I  D.I   N. 


5098 


97 
975119890. 

975298 
75396914 
75498918 


9755 


98923 


I 


975698927 
975798932 
975898936 
9759  98941 
976098945 


9761 98949 
r  976298954 
^^6398958 
^■^76498963 
5«^765&8967 


972198771 
72298776 
1972398780 
972498784 
]gp725  98789 


9771 


72698793   *|977699016 


77298998 
31977399003 
*  977499007 
977599012 


3972798798 
19728  98802 
172998807 
973098811  ^|[9780[99Q34 


4 

5 

4 
5 


[976698972 
^767  98976 
»768  98981 
)769  98985 
177098989 


98994 


[977799021 

^77899025 

79*99029 


973198816 
97S2  98820 
973398825 

973498829 
973598834 


1;  973698838 
^975798843 
973898847 
973998851 
974098856 


4 
5 
4 

J974 198860 
3974298865 
4  9743  98869 
!  9744  98874 
"974598878 


4 

5 
4 

5 


*  978699061 
^1978799065 


19781 99038 
^8299043 

978399047 
9T84  99052 
978599056 


9746^98883 

974798887 
1974808892 
:9749'98896 
9750198900 


1979699105 
1979799109 
4979899114 

*  19799991 18 

*  9800  99123 


9791 99083 
4 19792  99087 
?  1979399092 
^P794  99096 
;  9795P9100 


5 

4 
5 
4 
5 

4 
5 
4 

41 
5 

4 

5 
4 
5 
4 

5 


l^' 


J9800  99123 
^"9801  99127 
980299131 
980399136 
980499140 
980599145 


0.1 


149 
9807199154 
980899158 
980999162 
981099167 


981199171 
981299176 
981399180 
981499185 
981599189 


981699193 
931799198 
981899202 

981999207 
9820  9921 1 


982199216 
9822  49220 
982399224 

982499229 
9825  99233 


9826  99238 
J9827  99242 
1982899247 
^1982999251 
^"983099255 


4 

5 

4 
5 
4 
5 

4 
4 

5 


4 
5 
4 
4 
5 

4 
5 
4 


9831  99260 

9832  99264 
983399269 
983499273 
9835  99277 


983699282 

9837  99286 

983899291 

933999295 
984099300 


9841 99304 
994299308 
984399313 

934499317 
984599322 

984699326 
^847  99330 
984899335 

934999339 
935099344 


4 
4 
5 
4 
5 
4 


5 

4 
4 
5 


4 

51 
4 

5 

4 
4 


N. 


Log.  |D.L  N. 


y 


9850993 

9851  99348 

9852  99352 
985S  99357 
985499361 
9855  99S66 


9856  99370 

9857  99374 
9358  99379 
985999383 
986099388 


9861 99392 
986299396 
986399401 
986499405 
986599410 


986699414 

^986799419 
^b868  99423 

^^869^427 
5 


987099432 


4 
5 

5 

4 
5 

4 

5 

4 
5 
4 
4 

5 

4 

4 
5 


4 

4 
5 


4 
5 
4 
5 


9871  99436 

9872  99441 
937399445 
987499449 
9875  99454 

987699458 

9877  99463 

9878  49467 
937999471 
938099476 


4 
4 

6 
4 
5 
4 

4 
5 
4 


9881  99480 
988299484 
9883  99489 
988499493 
988599498 


9S86  99502 

9887  99506 

9888  9951 1 
988999515 
989099520 


9891  99524 

9892  99528 
939399533 

939499537 
939599542 


989699546 
9397  99550 
989899555 
989999559 
990099564 


Log.  U.|  N.  I  Log. 


9900  99564 
9901 99568 
990299572 

990399577 
990499581 
990599535 

990699590 
990799594 

990399599 
990999603 

99IO99607 


9911 


5 
4 
5 
4 

5 
4 
4 


995099782 


m 


99787  4 
99791 


al 


99612 


991699634 
991799638 
991399642 

991999647 
^1992099651 


995399795 

995499300 
19955  99804 

995699808 
I9957998I3 

1995399817 
J9959  99322 
I  9960199326 


991299616 
991399621 
991499625 
991599629 


1992199656 
29966O 
992399664 
992499669 
992590673 


992699677 
992799682 
992899686 


J  992919969 


993099695 


9931 
32 


4 


99699 
99704 


3399708 
3499712 
3599717 


9936  0972 1 
1993799726 
^19938199730 

5 
4 

4 
5 
4 

5 


3999734 
994099739 


9941  99743 
994299747 
994399752 
994499756 
4 19945  99760 

.§94699765 
1994799769 
2  994899774 
*  9949  99778 
9950199782 


4 

4 
4 


5 
4 


5 
4 
4 

5 
4 
5 
4 
4 

5 
4 
4 


996199830 
996299335 
996399839 
996499843  a 
996599848  ^ 

J9966  99852 
T|9967  99356  . 
:  9968  99861  4 

« 


997199874 
997299378 
1 997399833 
2|9974  99887 
*  9975  99391 


4 

5 
4 
5 
4 

4 

5 
4 
4 
5 

41 


5 
4 
4 
5 
4 

4 
5 

4 
4 
5 


997699896 
997799900 
997899904 
997999909 
993099913 


19931 99917 

1998299922 

983  99926 

8499930 

8599935 


4 
5 


8699939 
J9987  99944 
998899948 
993999952 
999099957 


9991 99961 
999299965 
999399970 
999499974 
©99599973 


999699983 
999799937 
4n9998  99991 
*' 9999  9999^41 

10000  looood  ^ 


♦ 

5 

4 
4 
5 

4 
4 
5 
4 

4 

5 

4 
4 
5 
4 

5 
4 
4 
5 
4 

4 
5 

4 
4 
5 

4 
4 

5 


94 


LOGAEITHMS. 


LOGARITHMIC  SINES  AND  TANGENTS. 


3 


^bT 


TTa: 


6  7.24188 

7  7.30882 

8  7.86682 

9  7.41797 
10  7.46878 


S 

4 


/ii^.  neg, 

1  6.46378,^--., 

2  6.7647Sj;j^ 

^•?^«^  I24S 

7.06579  ^B 
7.16279  9691 

6694 
5800 
5115 
4576 
4139 

8779 


11 

12 
13 

14  7.60985 

15  7.68982 


21  7.73594 

22  7.80615 
88  7.82545 
241 7.84893 

7.86166 


7.91O88 
29(7.92612 
80  7.94084 


7.95508 
7.96887 
7.93228 

84|  7.99520 

35 


83 


7.50512 

7.54291.  -.-^ 
7.5776^^  ^11 

2997 
2802 

2633 
2483 
2848 
2227 
2119 

2021 
1930 
1848 
1773 
^  1704 

'^'^'^^1S\  163Q 
7.895091  IJg 


16  7.66784 

17  7.69417 

18  7.71900 

19  7.74248 

m  7.76475 


1524 
1472 
1424 

1379 
1336 

1297 


8.02002 

8.OSI92 
8.04350 
8.05478 
8.06578 


8:oo779i  ;|g 


1190 

1158 
1128 
1100 
1072 

1046 
10*^2 

999 
976 
954 

934 
914 
896 

877 
860 

843 

827 

Hn 

797 
782 

769 
755 
743 
730 


8.07650 
8.08696 
8.09718 

8.10717 
8.11693 

8.12647 
8.13581 
8.14495 

8.15391 
8.16268 


8.17128 

8.17971 
8.187'J8 
8.I96IO 
8.20407 

8.21189 
8.'^?1958 
8.22713 
8.28456 
8.2418 


Cos. 


m  W**^* 


0.00000  Inf.  neg, 
0.00000  6.46373 
0.00000  6.76476 
0.00000  6.94085 

o.(]oooq  7.0657 

O.OOOO0I  7.16271 


Dif. 


0.000001  7.24188 
0.00000  7.80882 
0.00000  736682 

0.00000  7.41797 

O.OOOO0I  7.46373 


0.00000  7.50512 

0.00000  7.54291 
0.00000  7.57767 

0.00000  7.60986 
0.00000  7.63982 


30108 

17609 

312494 
9691 
7913 

6694 
5800 
5115 
4576 
4139 

3779 
3476 

3219 
2996 


0.000001  7.66785 
9.99999  7.69418 
9-99999  7.71900I 
9.99999  7.74248 
9-99999  7.76476 


9.99999  778595 
9.99999  7.80615 
9.99999  7.82546 
9.99^  7.84394 
9.99999  7.86167 


9.99999 
9.99999 
9.99999 
9.99998 
9.99998 


9.99998 
9.99998 
9-9999S 
9.99998 
9.99998 


9.99998 
9.99997 
9.99997 
9.99997 
9.99997 


9.99997 
9.99997 
9.99997 
9.99996 


7.87871 
789510 

7.91089 
7.926 18 
794086 


7.95510 

796889 
7.98225 
799522 
8.00781 


8.02(X)4| 

8.03191^ 

8.04353 

8.05481 

8.06581 


8.07653 
8.08700 
8.09722 
S.10720 


9.99996  8.II696 


9.99996  8.12651 
9.99^  8.13585 
9.^96  8.14500 
9.99996  8.15895 
9.99995  8.16273 


CCM. 


^ 


9.99995  8.17138 
9-99995  8.17976 
9.99905  8.18804 
9.99995  8.19616 
999994  8.20413 


9.9999^ 
9.99994 
9.99994 
9.99993 


8.21195 
8.21964 
8.22720 
8.23462 
8.241 


Sin. 


^192 


Cue 


fe 


Inf.  posit.m 

13.5362759 
1S.2352<^,58 

13.05915157 
12.9342156 
12.83730|55 


12.75812 
12.69118 
12.63818 
12.58203 
12.53627 


541 
53 
52 
51 

501 


2803 

2633 
2482 
2348 
2228 
2119 
2020 
1931 
1848 
1773 
1704 

1639 

1579 
1524 
1473 
1424 

137?| 

1297 
1259 
1223 

1190 

1159 
1128 
1100 
1072 

1047 
1022 

998 
976 
955 

934 
915 
895 
878 
860 

843 
828 
812 

797 
782 

769 
756 
742 
730 


12.49488  49 
12.4570948 

12.4223347 
12.3901446 
12.3601845 


12.3321544 
12.3058'i;43 
12.2810042 
12.2575241 
12.2352440 

12.2140539 
12.1 9385  38 

12.1745437 
12.1560636 
12.1383335 


12.1212934 
12.1049038 
12.0891132 
12.0738731 
12.0591430 


12.0449029 
12.0311128 
12.0177527 
12.0047826 
11.9921925 


11.9799624 
II.968O623 
11.9564722 

11.94519^1 
11.93419(2^ 

19 
18 

17 


11.92847 

11.91300 

11.90278 

11.89280|16 

11.8830415 


11  8734914 
11.8641513 
1 1.85500  l!ii 
11.8460511 
11.83727101 


11.82867 
11.82024 
11.81 196 
11.80384 
11.79587 

11.78805 
11.78036 
ll.712S0\ 
11.76538 
11.75808 


Tang. 


9 
8 

7 

61 

5 

4 
3 
2 
1 
0 


0 
1 
2 
8 

4 
5 


6 

7 
8 

9 
10 


11 
1^ 
13 
14 
15 


16 

17 
18 

19 
120 


21 
22 
23 
24 
25 


26 

27 
28 

29 
30 


31 
32 
33 
34 
35 


36 
37 
38 

39 
40 

41 
42 
43 
44 

45 

46 

47 
48 

49 
50 


51 
52 
58 
54 
55 


56 
51 
58 

59 
60 


Sin. 


8.24186|.^ 
8.24908  I}' 
8.25609  i^^ 
8.26304  ^^ 


DiT 


1  Degree. 


8.26988 
8.27661 


684 
673 
663 

653 
644 
634 
624 


8.28324 

8.28977 
8.29621 
8.302551 
8.80879  g^ 

8.311^5  ^^ 
8.32103  ^ 
8.32702  ^ 
8.33292  ^1^ 

568 
560 
55S 

547 
5S9 

5SS 
526 
520 
514 


8.344501 

8.35018 

8.35578 

8.36131 

8.36678 


8.37217 
8.37750 
8.38276 
8.38796 
8.39310 


508 
8.89818  .-^ 

8.40320  ^ 

8.40816  ^ 

8.41307  S^ 

8.41792  III 

474 
470 


8.42272 
8  42746 
8.43216  .g. 
8.43680  2^* 
8.44139  Y^^ 


8.44594  Amf. 

8.45489  I?T 
8.459S0  JJ^ 

8.46366  M^a 

'8M799  .a^ 

8.47226  **; 

8.47650  Til 
8.48069  :,fi 
8.48485  *J  J 


8.48896  -^^ 
8.49304  V^ 
8.49708  T^ 

8.50108  irr, 

8.505041 1^ 


8.50897  QQo 
8.51287  o^ 
8.51673  ;2^ 
8.52055  ^"q 
8.524341  III 

373 


8.528101 
8.53183 
8.58552 

8.539191  ^Q 

8.54282  ^^ 


869 
367 


Cos. 


9.99993 
9.99993 
9.99993 
9.99993 
9.99992 
9-9999^ 


9.99992 
9.9.9992 


9.99991 
9.99991 


Ttng. 


8.24192 
8.24910 
8.25616 
8.26312 
8.26996 
8.27669 


8.28332 
8.28936 


9.99992  8.29629 


8.30268 
8.30888 


Coi. 


9.99991  8.81505 
9.99990^8.32112 

9.99990^8.32711 
9-99990  8.33302 
9.99990  8.83886 


9.99989 
999989 
9.99989 
9.99989 
999988 


9.99988 
9.99988 
999987 
9.99987 
999987 


9.99986 
999986 
9.99986 
9.99985 
9.99985 


9.99985 
9.99934 
999984 
9.99984 
999983 


.9.99983 
9.99933 


9.99982  8.45507 


9-999^^ 
a99932 


999981 
99998I 
9.9998I 


9.99979 


9.99978 
9.99978 


9.99977 
9.99977 
9.99977 


999976 


9.99975 
9.99975 
9.99974 
9.99974 
9.99974 


t»in. 


8.344f3l 
8.35029 
8.35590 
8.36143 
8.36689 


8.87229 
8.37762 
8.38289 
8.388091 
8.39323 


8.39832 
8.40334 
8.40880 
8.41321 
8.41807 


8.44611 
8.45061 


3.45948 
8.46385 


8.46817 
8.47245 

8.47669 


DiT 


718 
706 
696 
684 
673 
663 

654 
643 
634 
625 
617 

607 
599 

59U 

584 

575 

568 
561 
555 
546 
510 

533 
527 
520 
514 
509 

502 
496 
491 
486 
480 

475 
470 
464 


9.99930  8.48089 
9.99980  8.48505 


9.99979  8.48917 


9.99979  8.49729 


9-99976  8.52079 


8.42287 
8.42762 
8.43232 
8.436961  T^ 

8.441561  J^ 

450 
446 
441 

437 
432 

428 
424 
420 
416 
412 

408 
404 
401 

397 
393 

390 
386 
383 
380 
376 

373 
370 
367 
363 


8.49325 


8.501301 
8.50527 


8.50920 
8.51310 
8.51696 


8.52459 


8.52835 
8.58208 
8.53578 
8.53945 
8.54308 


Cot 


Coc 


.75808 
.750905 
.74884  58 
.78688  57 
.7300456 


.72331 


.71668 


.7101453 


.70371 
.69737 
.69112 


.63495^ 
.67888  48 

.6728947 
.66698  46 
.6611445 


.65539 
.64971 
.64410 


.63857141 
.6381 1 


.62771 


55 


54 


52 
51 
50 


44 

43 
42 


40 


39 


.6223838 


/.6171 1 


.61191 86 


.60677 


.60168 


.5966633 
.5917032 
.5867931 
.58193 


.57713 
.57238  28 
.5676827 
.5680426 
.5584425 


37 


35 


34 


.55389  24 
.54939  28 
.5449322 
.54052  21 
.53615  2 


.53188 


.5275518 


.52331 

.51911 
.51495 


.51088 

.50675 

.50271 

.4987011 

.49478 


.49O8O 
.48690 
.48304 

.47921 
.47541 


.47165 
.46792 
.46422 
.46055 
.45692 


Tng. 


17 
16 
15 


14 
18 
12 
1 
10 


9 
8 

7 
6 


4 
8 
2 
1 


LOGARITHMS. 


95 


LOGARITHMIC  SINES  AND  TANGENTS. 


TneJreSr 


T 


Sto. 


Dif. 


S60 
S57 
355 
351 


0  8.5428SI 

1  8.5 
S8.5 

3  8.55354 

4  8.5.^705  g^g 

34S 
341 

337 
336 
332 

330 
328 


6  8.56400 


7 
8 

9 

10 


8.56743 
8.57084 
8.57421 
8.57757 


11 
12 
13 
14 
15 


16 

17 

IS 

20 


8.58089 
8.58419 
8.58747  325 


Cos. 


8.59715  <5,« 
8.60033  ***• 

8.'60349 
8.60662 
8.60973 


21 

28 

23  8.61 894 

24 

25 


8.62196 
8.62497 


31 
32 
$S 
34 
35 


41 


43 
44 

45 


316 

313 

311 

309 
8.612821  «^ 

8.615891  JJJ 

302 
301 
298 

296 
294 
293 
290 
288 

287 
284 
283 
281 

279 

277 
276 
274 


26  8.62795 

27  8.63091 

28  8.6SS85 

29  8.63678 
sol  8.63968 


8.64256 

8.64543 

8.64S27 

8.651101 

S,6539l 


36  8.65670 

37  8.65947 

38  8.66223 

39  8.6«497  079 

Sol  8.667691  g^ 


8.67039 


42  8.673O8 


8.6757fl 
8.67841 


46 

47 
48 

49 
50 


51 
52 
53 
54 

55 


269 
267 
266 

8.68104  afta 

6.6BS67  _-rt 
8,68687  ,^ 
8.68886  "2 

*S***  256 
8.69400  ■**" 


8.696S4  „., 
8.699071?' 


254 


Ting, 


9.99974 
9.99973 
9.99973 

9-999721 

9.9^72 

9.99971 


Dif. 


8 
8.70658 

56|  8.70905 
8.71151 
8.71395 
8.71638 
8.71880 


57 
58 
59 
60 


249 
247 

246 
244 

243 
242 


9.99971 
9.99970 

9.99970 
9.99969 
9.99969 
9.99968 
9.99968 
9.99967 
999967 
999967 


8.54308 
8.54669 

8  55027 
8.55382 
8.55734  5^ 
8.5608SI  ^^ 


361 
358 
355 
352 


CoL 


8.56429 
8.56773 
8.57114 
8.57452 
8.57788 


344 

341 
338 
336 
333 

330 
328 


8.58121 
8.5X451 

8  587791  a^ 
8.59105  ^*^ 
8.59428 


9.99966 
999966 
9999^5 
9.99964 
999964 


9.99961 
9.99960 
9.9996O 
9.99959 
9.99959 


8.59749 
8.60068 
8.60384 
8.60698 
8.6 1009 

319 


323 
321 

319 

316 

314 

311 

^ ^  ^810 

9.99963  8.61319^  a^i, 

9.99963  8.61626  ri' 

9.99962  8.6I931  SJ« 

9.99962  8.62234  ri , 

9.99961  8.625351  ^ 

297 
295 
292 
291 


11.45692 
11.45331 
11.44973 
11.44618 
11.44266 
11.43917 


So 

59 

58 

57 

56 
55 


11.43571 
11.43227 
1 1 .42886 
11.42548 
11.42212 


11.41879 
11.41549 
11.41221 
11.40895 
11.40572 


11.40251 


11.39932  43 


9.99958 
9*99958 

9.99957 
9-9995€^ 
999956 


9.99955 
9.99955 
999954 
9.99954 
9.99953 


9.99952 
9.99952 
9.99951 
9.99951 
9.99950 


9.99949 

9.99949 
999948 
9.99948 
9.99947 


8.64298 
8.64585 
8.64870 
8.65154 
8.65435 


8.65715 
8.65993 
8.66269 
8.66543 
8.66816 


9.99946 
9.99946 
9.99945 
999944 
9.99944 


9.99943 
9.99942 
999942 

9.99940 


Sin. 


8.628341 
8.63131 
8.634261 1 
8.63718 
8.64009|  :g; 

287 
285 
284 
281 
280 

278 
276 
274 
273 
271 

269 
268 

266 

264 

263 

261 
260 
258 

257 
255 

254 
252 
251 
249 
248 

246 
245 
244 
243 


8.67087 
8.67356 
8.67624 
8.67890 
8.68154 


8.684171 
8.68678 
8.68938 
8.69196 
8.69453 


II.396I6 
11.39302 
11.38991 


54 
SS 
52 
51 
501 


49 
48 

47 
46 
45 


44 


421 
41 

401 


11.38681 
11.38374 

11.38069 
11.37766 
11.37465 


39 
38 

37 
36 
35 


11.37166 

11.36869 
11.36574 
1 1.36382 
11.35991 


34 
33 
32 
31 
301 


11.35702 
11.85415 
11.35130 
11.34846 
11.34565 


11.34285 
1 1.34007 
11.33731 

11.33457 
11.33184 


11.32913 
11.32644 
11.32376 
11.32110 
11.31846 


8.697O8 
8.69962 
8.70214 
870465 
8.70714 


8.70962 
8.7 1208 
8.71453 

871697 
8.71 


11.31583 
11.31322 
11.31062 
11.30804 
11.30547 


291 
28 

27 
261 
25 


24 
23 
22 
21 
201 


191 
18 

17 
16 
15 


11.30292 
11.30038 
11.29786 
11.29535 
11.29286 


14 
13 
12 
II 
10 


9 

8 

7 
6 


87  begrti. 


1 1.29OS8 
11.28792 
1 1.28547 
11.28303 
11.28060 


Cot. 


Ting. 


4 
3 
2 
1 
Ol 


0 
1 
2 
3 

4 
5 


6 

7 

8 

9 

10 


11 
12 
13 
14 
15 


16 

17 
18 

19 
20 


Sin. 


Dif. 


8.7188^2^ 

8.72359  QOO 
8.72597 


8.72834 
8.73069 


8.73303 
8.73535 
8.73767 
8.73997 
8.74226 


8.74454 
8.74680 
8.74906 
8.75130 
8.75353 


21 
22 
23 
24 
25 

26 

27 
28 

29 
30 

31 
32 
33 
34 
35 


8.75575 
8.75795 
8.760  li5 
8.76234 
8.76451 

8.76667 
8.76883 

8.77097 
8.77310 
8.77522 


S6 

37 
38 

39 
40 

41 
42 
43 
44 

45 


46 

47 
48 

« 
50 


8.77733 
8.77943 
8.78152 
8.78360 
8.78569 


8.78774 

8.78979 
8.79183 
8.79386 
8.79588 


8.79789 
8.79990 
8.80189 
8.80388 
8.80585 


8.80782 
8.80978 
8.81 173 
8.81367 
8.81560 


3  Dcgreei. 


Cos. 


8.81752 
8.8 1944 
8.82134 
8.82324 
8.82513 


51 
52 
53 
54 
55 


57 
58 

59 


8.82701 
8.82888 
8.83075 
8.83261 
8.83446 


8.83630 
8.83813 
8.83996 
8.84177 


60  8.84358 


2S7 
235 
234 

232 
232 
230 
229 
228 

226 
226 
224 
223 
222 

220 
220 
219 
217 
216 

216 
214 
213 
212 
211 

210 

209 
208 
208 
206 

205 
204 
203 
202 
201 

201 
199 

199 
197 
197 

196 
195 
194 
193 
192 

192 
190 
190 

189 
188 

187 
187 
186 
185 
184 

183 
183 
181 
181 


Tang. 


oir. 


241 
239 


9.999401 8.719401 
999940  8.721 8 1 
9-999^9  8.724201  ^^ 
9.99938  8.72659  0.7 
999938  8.72896  llL 
9.9993718.73132  23^ 


Cos* 


9999St 
9.99936 
9'999S5 
9.99934 

999934 


9.99933 
9.99932 
9.99932 

9.99931 
999930 


8.73366 
8.73600 
8.73832 
8.74063 
8.74292 


8.74521 
8.74748 
8.74974 
8.75199 
8.75423 


9.99929 
9.99929 
9.99928 

9.99927 
9.99926 


9.99926 
9.99925 
9.99924 
9.99923 
9.99923 


8.75645 
8.75867 
8,76087 
8.76306 
8.76525 


8.76742 
8.76958 
8.77173 

8.77387 
8.77600 


CoU 


11.28060 

11.27819 
11.27580 
11.27341 
11.27104 
11.26868 


60 

59 
58 

57 
56 
55 


9.99922  8.77811 
9.99921  8.78022 
9.99920  8.782321 
9.99920  8.78441 
9.99919  8.78649 


9.999I8 
9.99917 


9.99917  8.79266 
9-999I6  8.79470 


9.99915 


9.99913 
999913 
999912 
9.99911 


8.78855 
8.79061 


8.79673 


9.99914  8. 79875 


8.80076 

8.a0277 
8.80476 
8.8O674 


9.999101 8.80872 
9.99909  8.81068 
9.99909  8.81264 
9.999O8  8.81459 
9.99907  8.81653 


9.99906  8.81846 
999905  8.82038 
9.99904  8.82230 
9.99904I  8.82420 
9.999O8  8.8261(^ 


9.99902  8.82799 
9.99901  8.82987 
9.99900  8.83175 
9.99899  8.83361 


9.99898 


8.83547 


999898  8.83732 
9.99897!  8.83916 
9.99896  8.84100 
9*99895,  8.84282 
9.99894  8.844«4 


sin. 


234 
232 
231 
229 

229 

227 
226 
225 
224 
222 

222 
220 
219 
219 
217 

216 
215 
214 
213 
211 

211 
210 
209 
208 
206 

206 
205 
204 
203 
202 

201 
201 

199 
198 
198 

196 
196 
195 
194 
193 

192 
192 
190 
190 
189 

186 
188 
186 
186 
185 

184 
184 
182 
182 


11.26634 
11.26400 
11.26168 

11.25937 
11.25708 


54 
5$ 
52 
51 
501 


11.25479 
11.25252 

11.25026 
11.24801 
11J24577 


11.24355 
11.24133 
11.23913 
11J23694 
11.23475 


11.23258 
11.23042 

11J22827 
11.22613 
11.22400 


11.22189 
11.21978 
11.21768 

11.21559 
11J21351 


4S 
48 

47 
46 
45 


11.21145 
11.20939 
11.20734 
11.20530 
11.20327 


291 
28 

27 
26 
25 


11.20125 
11.19924 
1119723 
11.19524 
11.19326 


23 


11.19128 
11.18932 
11.18736 
11.18541 
11.18347 


11.18154 
11.17962 

u. 17770 

11.17580 
11.17390 


21 


1 
I 
II 
15 


14 
13 
12 
11 
101 


11.17201 
11.17013 
11.16825 

11.16639 
11.16453 


Cou 


11.1^68 
11.16084 
11.15900 
11.15718 
11.15536 


9 

8 

7 
6 


Tnng. 


4 

3 
2 
1 
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LOGAKITHMS. 

LOGARITHMIC  SINES  AND  TANGENTS. 


t 


IL4!0 


T5ii: 


4  DcgreetT 


norOi358 


21 
22 
23 
24^ 
25 

26 

27 
2d 

29 
30 


1 

2 
S 

4 
5 
6 

7 
8 

9 
10 


11 

12 
13 
14 
15 


17 

18 

19 
BO 


8.84539 
8.84718 
8.84897 
8.85075 
8.85252 


181 

179 

179 
178 

177 

177 

o.o5t4E^  I  m,£» 

0«od0l/d    tfe 

175 
173 
173 

173 
171 


8.85780 
8.85955 
8.86128 


8.86301 
8.86474 
8.86645  ,-| 
8.86816  {i| 
8i<6987  Jgg 


16  8.87156  jg 


8.87325 

8.87494 
8.87661 

8.87829 


8.87995 
8.88161 
8.88326 
8.88490 
8.88654 


31 
32 

S3 
34 
S5 


m 

37 
38 

39 

4d 


41 

43 
44 

45 


51 
52 
53 


55 

561 

57 

58 

59 

60 


8.88817 
8.88980 

8.89142  ;^; 

8.89304  \^j: 
8.8946*  |gy 


8.89625  ,  .Q 
8.89784  }?^ 
8.899431  ^ 
8.90102 
8.90260 


I69 
167 
168 
166 

166 
165 
164 
164 
163 

163 
162 


8.90417 
8.90574 
8.90730 
8.90885 
8.91040 


159 
158 

157 

157 
156 
155 
155 
155 

154 
153 
153 
152 

_^ 152 

4fl  8.91959^ ,  Ki 

47  8.92110  {^l 

48  8.92261  ^^* 

49  8.9241 1 

50  8.92561 


8.91195 
8.91349 
8.91 50t^ 
8.91655 
8.91 807 


8.92710 
8.92859 
8.93007 


54  8.93154 


8.93301 


8.93448 
8^3594 
8.93740 
8.93885 
8u94030 


Coi 


150 
150 

149 

149 
148 

147 
147 
147 

146 
146 
145 
145 


iros. 


9.99894 
9.99893 
9.99892 

9.9989] 
9-99891 
9.99890 


Tang. 


8.84464 
8.84646 
8.84826 
8.85006 
8.85185 
8.85363 


9.99889 
9.99888 

9-99887 
9.99886 
9.99885 


9.9i^884 
9.99883 
9.99882 
9.9988 1 
9.9988O 


9.99879 
999879 
9.99878 

9.99877 
9.99876 


9.99875 
9.99874 
9.99873 
9-998721 
9.99871 


9-99870 

9.99869 
9.99868 

9-99867 
9.99866 


999865 
9.99864 
999863 
9.99862 
999861 


8.85540 

8.85717 
8.85893 

8.86069 
8.86243 


8.86417 
8.S6591 
8.86763 
8.86935 
8.87106 


8.87277 
8.87447 
8.87616 
8.87785 
8.87953 


8.881201 
8.88287 
8.88453 
8.886 18 
8.88783 


8.88948 
8.89111 
8.89274 

8.89437 
8.89598 


8.89760 
8.89920 
8.90080 
8.90240 

8.90399 


9.99860 
999859 
9.99858 

9.99857 
9.99856 


9.99855 
9.99854 
9.99853 
9.99852 
9.99851 


8.90557 
8.90715 
8.90872 

8.91029 
8.91185 


8.91340 
8.91495 
8.91650 
8.9I8O3 
8.91957 


9.99850 
999848 
9.99847 
9.99846 
9.99845 


9.99844 
9.99843 
9.99842 
999841 
999840 


9.99S39 
999838 

9-99837 
9.99836 
9.99834 


Sin. 


8.92110 
8.92262 
8.92414 
8.92565 
8.92716 


8.92866 
8.9301 6 
8.93165 
8.93313 
8.93462 


8.93609 
8.93756 
8.93903 
8.94049 
8.94195 


Cot. 


Dir. 


182 
180 
180 

179 
178 

177 

177 
176 
176 
174 
174 

174 
172 
172 
171 
171 
170 
169 
169 
168 

167 

167 
166 
165 
165 
165 

163 
163 
163 
161 
162 

160 
160 
160 
159 
158 

158 
157 
157 
156 
155 

155 
155 
154 
i54 
153 

152 
152 
151 
151 

150 

150 
149 
148 
149 
147 

147 
147 
146 
146 


Cot. 


.1255343 

LI  2384  42 

.1221541 

.12047401 


i 


.1553^60 

.1535459 
.1517458 

.1499457 
.1481556 
.1463755 


.14460 
.14283 


1410752 


.13931 
.13757 


.1358349 
.1340948 

.1323747 
.1306546 
.1289445 


.12723 


.1188039 
.11713 

.1154737 
.11383 

.11217 


54 
53 


51 
501 


44 


36 
35 


.1105234 
.1088933 
.1072632 
.1056331 
.10402  301 


.1024029 
.1008028 

.0992027 
.0976026 
.09601  25 


.0944324 
.0928523 
.0912822 
.0897121 
.08815201 


.08660  19 


.08505 


.08350  17 


.08197 
.08043 


18 


16 
15 


.0789014 
.07738 13 
.07586 12 
.C74S511 
.07284 101 


.0713* 
.06984 
.06835 
.06687 
.06538 


.06391 
.06244 

<06097 
.05951 
.058051 


85  DcgrfCfc" 


Tang. 


9 

8 

7 
6 
5 


41 
3 
2 
1 


g 


5  Pcgteet. 


21 
22 
23 
24 
25 


26 

27 
28 

29 


1 

2 
3 

41 


Sin.  I 
^94030 


Dif. 


8.9403 
8.94174 

8.94317 
8.94461 
8.94603 
8.94746 


61 6.94887 

7  8.9 

8  8.9517 

9  8.9531 

lol  8.9545 

ll 

121 


13 
14 
15 


16 
17 
18 

19 
20 


S.955S9 
8.95728 
8.95867 
8.96005 
8.96143 


8.96280 
8.96417 
8.96553 
8.96689 
8.96825 


8.96960 
8.97095 
8.97229 
8.97363 
8.97496 


SO  8.98157 


31 
32 
83 
34 
35 


361 

37 
38 

S9 
40 


41 
42 
43 
44 
45 


461 

47 
48 

49 
50 


151 
52 
53 
54 
55 


56 

51 
58 

591 
60 


8.97629 
8.97762 
8.97894 
8.98026 


8.98288 

8.9841 

8.9854 

8.9867 

8.988O8 


8.98937 
8.99O66 
8.99194 
8.99322 
8.99450 


8.99577 
8.99704 
8.99830 

9.00082 


9.00207 
9.00332 
9.00456 
9.00581 
9.007041 


9-00828 
900951 
9.01074 
9.01196 
9-01318 


9*01440 
9.01561 
9.01682 
9.0 1 803 
9.01923 


Cos. 


44 
43 
44 

42 
43 
41 

42 

41 
40 
40 

39 

39 

39 
38 
38 
37 

37 
36 

36 
35 

35 

34 
34 
33 
S3 

33 
32 
32 
31 
31 

31 
30 
30 
29 
29 

29 
28 
28 
28 
27 

27 
26 
26 
26 
25 

25 
24 
25 
23 
24 

23 
23 
22 
22 
22 

21 
21 
21 
20 


Cos. 


9*99834 

9.99833 

9.99832 

9.99831 

9.998301 

9.99829 


9-99828 
999827 
9.99825 
9.99824 
9.99823 


9.998221 

9.99821 

9-99820 

999819 

999817 


999816 
9.998I5 
9.99814 
9.998I3 
999812 


9.998 10| 

9.998O9 
9.998O8 

9.998O7 
9.998O6 


999804 
999803 
9.99802 
999801 
9-99800 


9..99798 
9.99797 
9.99796 
9.99795 
9.99793 


.9.99792 

9.99791 
9.99790 
9.99788 
9.99787 


9.99786 
9.99785 
9.99783 
9-99782 
9.99781 


9-99780 
9.99778 
9.99777 
9.99776 
9.99775 


9.997731 

9.99772 

9.99771 

9.99769I 

9.99768 


999767 
9.99765 
9.99764 
9.99763 
9.99761 


Xarig. 


Dtf.  I  Coe. 


8.94195 
8.9i340 
8.94485 
8.94630 
8.94773 
8.94917 


8.95060 
8.95202 
8.95344 
8.95486 
8.95627 


8.95767 
8.959O8 

8.96047 
8.96187 
8.96325 


8.96464 
8.966O2 
8.96739 
8.96877 
8.97013 


8.97150 
8.97285 
8.97421 
8.97556 
8.97691 


8.97825 

8.97959 
8.98092 

8.98225 

8.98358 


8.98490 
8.98622 
8.98753 
8.98884 
8.99015 


8.99145 
8.99275 
8.99405 
8.99534 
8.99662 


8.99791 
8.99919 
9.00046 
9.00174 
9.00301 


9.00427 
9.00553 

9.00679 
9.00805 

9.00930 


9.01055 

9.01179 
9.01303 

9.01427 
9.01550 


9.01673 
9.01796 
9.0191 8 
9.02040 
9.02162 


Sin.  Cou 

S4Dcgf€tr' 


45 
45 

45 
43 
44 

43 

42 
42 
42 
41 
40 

41 

39 
40 
38 
39 

38 

37 
38 
36 
37 

35 
36 
35 
35 
34 

34 

33 
33 
S3 
32 

32 
31 
31 
31 
30 

30 
30 

29 
28 

29 

28 

27 
28 

27 
26 

26 
26 
26 
25 
25 

24 
24 
24 
23 
23 

23 

22 
22 
22 


1.058 
1.05 

1.055151/ 
1.05370157 


1.05227 


1.0508355 


56 


1.0494054 
1.0479853 
1.0465652 
1.0451451 
I  MSI  3  501 


1.0423349 
1.0409248 

1.0395347 
1.0381346 
1.0367545 


1.0353644 
1.0339843 
1.03261  42 
L0312341 
1.0298740 

1.0285039 
1.02715b8 

1.0257937 
1.0244436 
1.0230935 


1.0217534 
1.02041  33 
1.0190832 
1.0177531 
1.0164^301 


1.0151029 
1.0137888 

1.0124787 
1.0111626 
1.009852 


1.0085584 
1.0072523 
1.0059522 
1.0046621 
1.00338201 


1.00209  19 
1.00081 18 
0.99954  17 
0.9982616 

0.99699 15 


0.9957314 

0.99447 13 
0.99321  12 
0^^19511 
0.99070 10 


0.98945 
0.98821 
0^8697 
0.98573 
0.98450 


0.98387 
0.98204 
0.98082 
O.9796O 
0.97838 


'TaB|^ 


9 
8 

7 
6 
5 

'4 

3 
2 
1 
01 


LOGARITHMS. 

LOGARITHMIC  SINES  AND  TANGENTS. 


97 


$  Degr 


ees. 


I       Sin. 


0  901923 

1  9.02043 
9.02163 

3l  9.02283 


4 
5 


6 

7 
8 

9 
10 


9.02402 
9.02520 


11 
12 
13 
14 
15 


16 

17 
18 

19 

^0 


902639 
9.02757 
9.02874 
9.02992 
9.03109 


9.03226 
9.03342 
903458 
9.03574 
9.03690 


21 
22 
23 


S6 

37 
38 

39 
40 


j26 

27 
28 
29 


9.03805 
9.03920 
9.04034 

904149 
9.04262 


9.04376 
9.04490 
9.04603 


24  9-04715 

25  90*828 


31 
32 
33 
34 
35 


41 


43 

44 
45 


9JMQW 
9.05052 
9.05164 
9.05275 


30  9-05386 


9.05497 
9.05607 
9.05717 
9-05827 
9.05937 


9.06046 
9-06155 
9.06264 
9-06872 
9.06481 


9.06589 
9-06696 
9.O68O4 
9.069 11 
9.0701 8 


4619.07124 

47  9.07251 

48  9.07S37 

49  9.07442 

50  9.07548 


51 
52 
5S 
54 
55 


56 
57 
SS 
59 
60 


9.07653 
9.07758 
9.07863 
9.07968 
9.O8O72 


Dif. 


9.08176 
9.06280 
9'OeSS3 
9.08486 
9.08589 


Coa. 


an  9.99761  9.02162 
So  9.99760  9.02283 
^^  9.99759  9-02404 
9.99757  902525 
9.99756  9.02645 
9.99755  9.02766 


20 


8 


8 


8 


6 
6 
5 

5 
4 
5 
3 
4 

4 
3 
2 
3 
2 

2 
2 
1 


0 
0 
0 
0 

09 

09 
09 
08 

09 
08 

07 
08 

07 
07 
06 

07 


9.99740  9.04065 
9.99788  9.041 81 
9.99737  9.04297 
9.99736  9.04413 
9.99734  9.04528 


05 
05 
04 
04 

04 
03 
.03 
03 


Cos. 


I  Tang. 


9.99753  9.02885 
9.99752  9.03005 
9.99751  9.03124 
9.99749  9.03242 
9.99748  9.03361 


9.99747  9.03479 
9.99745  9.03597 
9.99744  9.03714 
9.99742  903832 
9.99741  9.03948 


9.99733  9.04-648 
9.99731  9.04758 


9.99730 
999728 
9.99727 


9.99726 
9.99724 
9.9972s 
9.99721 
9.99720 


9.99718 
9.99717 


9^99^96  907428 
^  999695  9.07536 
kt  9-99693  9.07643 
J^  9.99692  9.07751 
^   9.99690  907858 


^.  9.99689^9.07964 
^  9-99687  9.0807 1 
999686  9.O8177 
9.99684  9.08283 
9.99683  9.08389 


Dif. 


9.04873 

9.04987 
905101 


9.05214 
9.05328 
905441 
9-05653 
905666 


9.05778 
9.05890 


9.9971^  9.06062 
9.99714  9.06113 
9.9971s  906224 


9.99711  906335 
9.99710  9.06445 
9.997O8  9  06556 
9.99707  9.06666 
999705  9.O6775 


9.997041 906885 
9.99702  9.06994 
9.99701  9.07103 
9.99699  9.0721 1 
9.99698  9.07320 


999681  9  08495 
9.9968O  9.08600 
9.99678  908705 
9.99677  9  08810 
999675  9.08914 


Sin. 


Cot. 


83  Degrees. 


21 
21 
21 
20 
21 

19 

20 

19 
18 

19 

18 

18 

17 
18 
16 
17 

16 
16 
16 

15 
15 

15 
15 
14 
14 
13 

14 
13 
12 
13 

12 

12 
12 
11 
11 
11 

10 
11 
10 

09 
10 

09 

09 
08 

09 
08 

08 
07 
08 

07 
06 

07 
06 
06 
06 
06 

05 

05 
05 
04 


Cot. 


0.95935 

10.95819 
10i95703 

0.95587 
0.95472 


0.97838 

0.97717 
0.97596 
0.97475 
0.97355 
0.97234 


0.97115 
0.96995 
0.96876 
0.96758 
0.96639 


0.96521 
0.96403 
0.96286 
0.96168 
0.96052 


491 
48 

471 
46 
45 

44 
43 
42 
41 

401 


0.95357 
0.95242 

0.95127 
0.9.^013 

0.94899 


0,9^786 
0.94672 
0.94559 
0.94447 
0.94334 


0.94222 
0.9U10 
0.93998 
0.93887 
0.93776 


10.93665 
0.93555 
0.93444 
0.93334 
0.93225 


0.93115 
0.93006 
0.92897 
0.92789 
0.92680 


0.92572 
0.92464 
0.92357 
0.92249 
0.92142 


0.92036 
091929 
0.91823 

0.91717 
0.91611 


0.91505 
0.91400 
0.91295 
0.91190 
O.9IO86 


Tang. 


60 

59 
58 

57 
56 
55 


54 
58 
52 
51 
501 


39 
38 

37 
35 

sl 

33 
32 
31 
30 


29 
28 

27 
26 
25 


24 
23 
22 
21 
201 


19 
18 
17 
16 
15 


14 
13 
12 
11 
10 


9 

8 

7 
6 
5 

4 
3 
2 
1 
0 


21 
22 
23 
24 
25 


0  9.08589  irt« 

1  9.O8692  j^g 

2  908795  "g 
-  9.08897  \^l 
9-08999  Jj^o 

9.09101  ;jf 

102 
101 


61 9.09202 
9.09304 

9.09405 ;"; 

9| 909506  '"' 
9.09606 


8 


10 


11 
12 
13 
14 
15 


169. 
.9. 


17 
18 


199. 
20 


2(j 

37 
28 

29 

301 


31 
32 
33 
34 
35 

36 

37 

38 

39 
40 


41 

42 

43 

44i 

45 


46 
47 
48 

49 
.50 


51 
52 
53 
54 
55 


Sin. 


Dif. 


9.09.707 
9.O98O7 
9.09907 


9. 
9. 


9. 


9. 

9. 
9. 
9 
9. 


9. 


9. 
9. 


9. 
9. 

9. 
9. 
9. 


9. 
9. 

9. 
9. 
9. 


9 
9. 
9. 
9. 
9. 


9. 

9. 
9. 

9 
9. 


9. 
9. 
9. 

9. 
9. 


56 

57 

58 

59 
60 


9. 
9. 

9. 
9. 
9. 


0006 
0106 


0205 
0304 
0402 
0501 
0599 


0697 
0795 
0893 
0990 
1087 


11841 

1281 

1377 

1474 

15701 


1666 
1761 

1857 
1952 
2047 


2142 
2236 
2331 
2425 
25)9 


2612 
2706 

2799 
2892 

2985 


3078 

3171 

3263 

33551 

3447 


3539 
3630 
3722 
3813 
3904 

3994 
4085 
4175 
4266 
4356 


Cos. 


100 
101 

100 
100 

99 
100 

99 

99 
98 

99 
9S 

98 

98 
98 
97 
97 
97 

97 
96 
97 
96 
96 

95 
96 
95 
95 

95 

94 
95 
94 

94 
93 

94 
93 

93 
93 

93 

93 
92 
92 
92 
92 

91 
92 
91 

9t 
90 

91 
90 

91 
90 


Cos. 


7  Degrees. 
Tang. 


9-99675 


9.08914 


Dif. 


9.996749.09019 
9.996729.09123 
9.99670  9.09227 

9-996699-09330 
9.99667  909434 


9.996669.09537 

9.99664  9.09640 

9.99665  909742 
9.99661  9.09845 
9.99659909947 


9^99658  9. 10049 
9.996569.10150 
9.996559.10252 
9.99653^.10353 
9.9965119.10454 


9.996509.10555 
9.99648  ^.10656 
9.996479.10756 
9.99645910856 
9.996439.10956 


9*99642  911056 
9.996409.11155 
9.99^^38  9.  II  ^^54 
9996379.113.53 
9.996359.11452 


9.996339.11551 
9996329.11649 
9.996309.11747 
9.996299.1 1845 
9.996279.11943 


9996259.12040 
9.996249.1^138 
9.996229.12235 
9.9962019.12332 
9.996189.124^8 


9.996I79.I2525 
9.99615912621 

9.996I39.12717 
9.99'^129  12813 
9.996109.12909 


9.996089.13004 
9.996079.13099 
9.99605  9.1 3 194 
9.996039.13289 
9.996019.13384 


9.996009.13478 
9.995939.13573 
9.995969:13667 
9.995959  13761 
9.995939.13854 


9.995919.13948 
9.995899.14041 
999588^.14134 

9.99586&.14227 
9.995849,14320 


8in. 


9*995829.14412 
9.9958  ife.  14504 
9.995799.14597 
9.995779.14688. 
9.99575  9. 14780 


Cot. 


105 
104 
104 
103 
104 
103 

103 
102 
103 
102 
102 

101 
102 
101 
101 
101 

101 
100 

too 

100 
100 

99 

99 
99 
99 
99 

98 
98 
98 
98 
97 
98 
97 
97 
96 
97 

96 
96 
96 
96 
95 

95 
95 
95 
95 
94 

95 
94 

94 
93 
94 
98 
93 
93 
93 

92 

92 
93 

91 
92 


Cot. 


IO.9IO86 

10.90981 
10.90877 
10.90773 
1090670 
10.90566 


1090463 
10.90360 
10.90258 
10.90155 
10.90053 


10.89951 
10:89850 
1089748 

10.89647 
10.89546 


10.89445 
10.89344 
10.89244 
IO.H9144 
10.89044 


IO.HH944 
10.88^45 
10.88746 
]  0.88647 
10.88548 


10.88449 

ia88.S5) 

10.83253 

10.88155 

10.88057 


10.87960 
10.b7862 
10.87765 
10.87668 
10.87572 


10.87475 
10  87379 
10.87283 
1087187 
10.87091 


10.86996 
ia86901 
10.86806 

ia86711 
10.86616 


19 
18 

17 
16 
15 


10.86522  14 
10.86427  13 
10.86333  12 

10.86239  II 
10.86146  10 

9 
8 


60 

59 
58 
57 
56 
55 


54, 
53 
52 
51 
56 


49 
48 

47 
46 
45 

44 
43 
42 
41 
40 

39 
38 

37 
36 

35 


34 
33 
32 
31 
30 

29 
28 
27 
26 
25 


24 
23 
22 
21 

20 


10.86052 

10859.59 
10.85866 

10.85773 
10.85680 


10.85588 
10.85496 
10.85403 
10.85312 
10.85220 


Tang. 


7 
6 


3 
2 
1 
0 


VOJU.  Xlll.  FART  I. 
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LOGARITHMS. 


LOGARITHMIC  SINES  AND  TANGENTS. 


6in«  la 


0 

1 

2 
S 

4 
5 


9. 
9. 
9. 
9. 
9. 
9. 


6  9. 

7  9. 


8 


9. 


9  9. 


10 


9. 


11 
12 

1S|9. 
14  9. 


9. 
9. 


15 


9. 


16|9. 
9. 


171 
18 

191 
20 


9. 
9. 
9. 


21 
22 
2S 
24 
25 


9. 
9. 
9. 

9. 
9. 


26 

27 
28 

29 
30 


9. 
9. 
9. 

9. 
9. 


SI 
32 
33 
34 
35 


9. 
9. 

9. 
9. 
9. 


36 

37 
38 

S9 

40 


9. 
9. 
9. 
9. 
9. 


41 

42 

43 

-44 

45 


9. 

9. 

9. 

9. 

9. 


4*6 
47 
48 

♦9 
50 


9. 
9. 
9. 
9. 
9. 


51 
52 
53 
54 
55 


9. 
9. 
9. 
9. 
9. 


|56|9. 
9. 


57 
58 

S9 
60 


9. 
9. 
9. 


43561 

4535 
4624 
4714 
4803 


4891 
4980 

5069 
5157 
5245 


8  Degr 


Cot. 


5333 
5421 
5508 
5596 
5683 


5770 

5857 
5944 
6030 
6116 


89 
90 

89 
90 

89 
88 

89 

«9 
88 

88 

88 

88 

87 
88 

87 
87 

87 
87 
86 
86 


620s 

6289 
6374 
6460 
6545 


6631 
6716 
6801 
6886 
6970 


7055 
7139 
7223 
7807 
7391 


7474 
7558 
7641 
7724 
7807 


87 

8^ 
85 
86 

85 
86 


85 
86 
85 
84 
85 


84 
84 
84 
84 
83 


7890 
7973 
8055 

8137 
8220 


84 
83 
83 
83 
83 


8302 
8383 
8465 
8547 
8628 


83 

82 
82 
83 
82 

81 
82 
82 
81 
81 


8709 


87901 
8871 
8952 
9033 


9113 

9198 
9273 
9853 
9433 


Cos. 


81 
81 
81 


81 
80 

80 
80 
80 
80 


9.59575 
9.99574 
9.99572 
9.99570 
9^99568 
9.99566 


999565 
9.9956s 
9.99561 
9.99559 
9.99557 


9-99556 
9.99554 
999552 
9-99550 
999548 


999546 
9.99545 
9.99543 
9.99541 
9.995391 


9.99537 
999535 
99953s 
999532 
9.99530 


9.99528 
999526 
9.99524 
999522 
9.995201 


9.9951 8 
9.99517 
999515 
999513 
999511 


9.99509 
9.99507 
9.99505 
9-99503 
999501 


9.99499 
9.99497 
9.994^5 
9.99494 
9.99492 


9.994^1 
9.99*88 
999486 
9.99484 
9.99482 


9.99470 
999468 
9.99466 
9.99464 
9.99462 


Sin. 


TT 


T«ng. 


9.14780  o^ 

9.14872^ 
9.14963^; 
9.15054^ 

915145^: 
9.15236  g 


9.15327 
9.15417  Q. 
9.15508^ 
9.15598 
9.15688 


9.15777 
9.15867 
9.15956 
9.16046 
9.16135 


9.16224 
9-16312 
9.16401 
9.16489 
9.16577 


9-16665 
9.16753 
9.16841 
9.16928 
9.17016 


9.17103 
9.17190 

9.17277 
9.17363 
9.17450 


8 

90 

89 
90 

89 
89 
88 

89 

88 

88 
88 

88 
88 
87 
88 

87 

87 
87 


9.17586 
9.17622 
9. 17708 
9.17794 
9. 17880 


917965 
9.18051 
9.18136 
9.18221 
9.18306 


918391 
918475 
918560 
9.18644  oT 
SU8728 

9.I88I2J041 

9.1889603 

918979 

9.I9O6S 


9.19146  gj^ 


999480 

999478 

999476 

9.99474  9.194785: 

9.99472- ^^ 


9.19229 
9.198I2 

9.19395 


9.19561 


919643 

9.19725 

9.I98O7 

9.19889c: 

9.19971"^ 


Cot. 


86 
87 
86 

86 
86 
86 
86 
85 

86 

85 
85 
85 
85 

841 
85 
841 


841 
83 


83 
83 
83 


82 

82 
82 
82 


^      IM 


0.85220 
0.85128 
0.85037  58 
0.84946  57 
0.84855  56 
0.84764  55 


0.84673 
0.84583 


0.8449252 


54 
53 


0.84402 
0.84312 


0.84223 
0.84133 


0.8404447 
0.8395446 
0.83865  45 


0.8377644 
0.83688  43 
0.8359942 
0.8351141 
0.83423401 


0.8333539 
0.8324738 

0.83159  fJ7 
0.83072  36 
0.8298435 


0.82897  34 
0.8281033 
0.82723  32 
0.82637  31 
0.8255030! 


0.8246429 
0.8237828 
0.8229^2  27 
0.8220626 
0.8212025 


0.8203524 
O.8I94923 
0.8186422 
0.8 1779  21 
0.8 1694  20 


O.8I609I19 
0.81525 

0.81440|17 
a81356 
0.8 1272 


0.8118814 
0.8110413 
0.S1021  12 
;10.809S7 1 1 
0.80854 101 


0.80771 
0.80688 
0.80605 
0.80522 
0.80439 


0.80357 
0.80275 
0.801 93 
0.80111 
O.8OO29 


Ttng. 


51 
501 


49 

48 


16 
15 


9 
8 

7 

61 


4 
3 
2 
1 


21  9.21076^. 

22  9.2 1 1 53  ;i 

23  9.212297 
2419.21306'^ 


25 


0  9.19433  - 

1  919513  °Q, 

2  9.19592  i^ 
89.19672°^ 

4  9.19751 1^ 

5  9.19830^^ 

7  9.19988;^ 

8  9.20067;S 

9  9.20145  ;2 

10  9.20223^^ 

11  9.20302^ 

12  9.20380  ;^ 

13  9.20458;° 

14  9.20535  ;i 

15  9.20613  i^^ 


27 
28 

29 
30 


9  Degrees. 


Sia. 


:l 


161 9.20691  -. 

17  9.20768;; 

18  9.20845'; 

19  9.20922;; 

201 9.20999  !^L 


9.21382 


26  9.21458 


76 
76 

76 
76 
75 
76 

^75 

31  9.21 836  7^ 

32  g.21912;^ 

33  9.21987  ;t 

34  9.22062;^ 

35  9.22137^^ 


9.21534 
9.2 1 610 
9.21685 
9.21761 


36  9.222llp^ 

37  9.22286;^ 

38  9.22361  ;^ 

39  9.22435  ;* 

40  9,22509;: 
7+ 


41  9.22583^ 

42  9.2ii657  ' 

43  9.22731;* 

44  9.22805  £* 

45  9.22878  if 

^-74 


461 

47 
48 

49 
50 


51 
52 
53 
54 
55 


9.22952py^ 
9^3025;^ 

9.23098  ;^ 

9.23171;^ 
9.23244;^ 


9.233l7u,« 
9.23390;^ 
9.23462'^'* 
9.23535 


a 


9.23607 


73 

72 
72 

7S 


56  9.23679 

57  9.23752^, 

58  9.23823;* 
5919.23895'; 

9.23967 ' 


60 


Cof. 


Coi. 

9.99462 
9.99460 
9.99458 

9-99^6 
9.99454 
999452 


Tang. 


9.99450 

9.99448 
999446 
9.99444 
999442 


9.99440I 
9.99438 
999436 
9.99434 
9.99432 


9.99429 
9.99427 
999425 
9.9942s 
9.99421 


9.99419 
9.99417 
9.99415 
9.99413 
9.99411 


9.99409 
9.99407 
999404 
999402 
9994001 


9.99398 
9-99396 
9.99394 
9.96392 
9.99390 


9.99388 
9-99385 
9.99383 
999381 

9.99379 


9.99377 
9.99375 
9.99372 
9.99370 
9.99368 


9.99366 
9.99364 
9.99362 

9.99359 
9.99357 


9.99355 
9.99353 
9.99351 
999348 
9.99346 


Sin. 


82 
81 


9.15971 
9.20053 

9201341^2 
9.202161 
9.20297 
9.20378 


D. 


9.20459 
9.20540 
9.20621 
9.20701 
9.20782 


9.20862 
9.20942 
9.21022 
9.21102 
9.21182 


9.21261 
9.21341 
9.21420 

9.21499 
9.21578 


9.21657 
9.2 1 736 
9.21814 
9.21 893 
9.21971 


9.22049 
9.22127 
9.22205 
9.22283 
9.22361 


9.22438 

9.22516 

9.22593 

9.22670I77 

9.2274777 


9.2282477 
9.22901 

9.22977 

9.23054|7(j 

9.2313(i7(j 


9.23206  77 


9.23283 


75 


9.23435 
9.235 10|75 

75 


78 

79 

78 

78 

78 
78 
78 
78 
77 

78 

77 

77 


76 


9.2335976  10.76641 


9.23586 
9.23661 
9.23737 
9.23812 
9.238871^5 


75 
75 


9.23962 

9.24037 
9.24112 
9.24186 
9.24261 


9.99344  9.24335 
9.99342  924410 74 
9.99340  9.2443474 
9.99337  9.24558  '^ 
9.99335  9-24632 


Cot. 


80  DegrtetT 


Cot. 


10.80029 
10.79947 
10.79866 
10.79784 
10.79703 
10.79622 


10.79541 
10.79460 
10.79379 
10.79299 
IO.792I8 


81 
81 
81 

81 
81 
80 
81 
80 

80 
80 
80 
80 
79 
80 

79 

79 

79 

79L_ 

70 10.78343 

^10.78264 

10.78186 

10.78107 

10.78029 


10.79138 
10.79058 
10.78978 
10.78898 
10.78818 


60 

59 
58 

57 
56 
55 

54 

53 
52 
51 
50 


10.78739 
10.78659 
10.78580 
10.78501 
10.78422 


44 

43 

42 
41 

40 


10.77951 
10.77873 
10.77795 
10.77717 
10.77639 


10.77562 
10.77484 
10.77407 
10.77330 
10.77253 


10.77176 

10.77099 
10.77023 
10.76946 
10.76870 


10.76794 
10.76717 


10.76565 
10.76490 


10.76414 

76|l  0.76339 
IO.7626S 
10.76188 
10.76113 


75 
75 
74 
75 
741 

75 


74 


10.76038 
10.75963 
10.75888 
10.75814 

10.75739 


49 
48 

47 
46 
45 


39 
38 

37 

36 
35 


34 
33 
32 
31 


29 
28 

25 


24 
23 
22 
21 
20 


191 

l\ 
1 
II 
1. 


I 
V 

r 

11 

10 


10.75665 
10.75590 

10.75516 
10.75442 
10.75368 


8 
7 
6 
5 


4 

3 

2 


Tang. 


3 
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tOGABITHMXC  SINES  AND  TANGENTS. 


100 


LOGARITHMS. 


LOGARITHMIC  SINES  AND  TANGENTS. 


"Sni!     iuT 


12  Degrees. 


0.9.S1788I-Q 
1 1 9.31847^ 


'i 


60 

9-31907  rx 

3:9.31966^ 
4  9/^2025  rr 
5J9^S2084^^ 

6*9.S214.:i  .Q 
9.32202  ^^ 
9.3^261^^ 


7 
8 


9.32H19I 
101 9.82378 


11 


12  9.32495 

13  93^553 
l4J9.32t>12 
15 


16 
17 
18 


19  9.32902 

20  9.S296(i 


21 


9.33018 
2^  9.33075 


2L< 
24j 
25 


26 

27 
28 
29 


9.33362  .^ 
9.33420^^ 
9.3*^4775^ 

07 


31 
32 
3 

34 
35 


36 

87 
38 

39 
40 


41 
42 
43 
44 

45 


46 

♦7 
48 

49 
50 


9.824.S7 


58 

59| 


9132670^^ 


9.32728  -^ 
9.32786^^ 
9.32844  ^g 


9.38183 
.9.88190 


9.8324h 


9.88805  ^^\ 


9.38591 «.' 
9.38647^ 
9.88704^; 
9.33761  5J 

"■8>»o  lo'f/^ 


59 
59 


58 
58 


s 


57 
58 


57 


CoH. 


9.99040 

9.99038 
9.99035 
9.99032 
9.99030 
9.99027 


Tang. 


9.32747 
9.82810 
9.3^872 
9.S298S 
9.32995 
9.H8O57 


n. 


9-9^^024 

9.99'  »22 

.9.99019 
9.99O16 

9.9901  : 


9.9901 1 
9.99^)0^ 
9.99005 
9.99002 


63 
62 

61 
62 

^2 

62 
9.33119^ 

9.3  s  1 80^* 

9.38242'^* 

9.38303 

9.yss65 


Cot. 


9.98997 

9.9^994^ 

9.98991 

9.9898919.33918 

9.98986 


9.88974 

9-9^983  9.34084 
a9H980  M.84095 
9'9S97S  9.84155 
9.98975  9.342 1 5 
998972  9.84276 


9-98969 
9.98967 
9.98964|  9.84456 


9.93961 
9.98958 


9.83874  .- 
9.33981^^1 
9.33987 


9.34043 
9.84  tool 


9.34156 
984212 
9.34268  ^ 
9.84824^2 


56 

57 
56 

56 
56 


9.84880 


9.34436 
9.34491 
9.34547 
9.34602 

9.34658 


51  9.34713 

.  52  9.347H9 
58  9.34t$24 

54'  9.34879 
55  9.34934 


66-9.34989 
57  9.3504  ♦ 
68  9^5  99 
59  9.^5154 
60^  9-35^ 


C06. 


56 
56 

55 
56 
55 
5^ 
55 


561 
55 
55 
5i 
53 


65 
5.5 
5.5 
55 


9.98955 
9'9S95S 
9.98950 
9.98947 
9.98944 

9.98941 
9-98938 
9.98936 
9.98933 
9.989SO 


61 

621 

61 
9.83426^ 

9.83487 
9.38548 

9.3S609\fi\ 
9.83670  ^  J 

9.38731 ,., 

9-33794  2 

9.SSS5S  ^ 

61 
60 

61 
60 
60 
61 
60I 


9'3^S36i^ 
?-!t??^60 


9.84516 
9.34576 


60 
60 
59 

60 
60 


9-98927 
9-98924 

9.9892 1 

9.98919 
9.98916 


9.98913 
998910 
9-98907 
9.98904 
9.98901 


9.96898 

9.9^^9^ 
9.9889-. 
9.988901 
9.98N87 


9.988H  1 
9-98878 
9.98875 
9-9^872 


Sin 


9.34933 
9.34992 
9.35051 
9.35111 
9.85170 


9-98884  9.36105 


9*34635 

9.34695 

9.34755 

9.84814^ 

9.34874jJ5 

59\ 
59 
60 

59 
59 

59 
59 

58 

59 

59 

58 

59 
58 

591 
58 

58 
58 
58 
58 

5H 

58 
58 
58 


9-35229 
9.85288 
9.35847 
9.35405 
9.35464 


9-3552$ 
985581 
9.35640 
9.35698 
9.35757 

9.35815 
9.35873 
9.35981 
9-359^9 
9.36047 


9.86163 
9.86221 

9.S6279I.- 
9S6S36^^ 


Cot. 


77  Degrees 


Q.67253  ;60 

0.67190  59 
0.67128  58 


0.67067 
0.6-005 
0.66948 


0.6f>8«l 
0.66820 
0.66758 

0.66697 
0.66635 


51 
56 
55 


0.66574 
0.66513 
0.66452 

0.^6891 
0.66380 


54 
58 
5'^ 
51 
50 

|49 
48 

47 
46 
45 


0.66269 
0.66208 
0.66147 
0.(6087 
0.66026 


0.65966 
0.65905 
0.65845 
0.65785 
0.65724 


44 

48 
42 

41 
40 

^9 

<8 

87 
36 
35 


0.65664 
0.65604 
0.65544 
0.65484 
0.65424 


34 
33 
32 
81 
801 


0.65365 
0.65805 
0.65245 
0.65186 
0.65126 


0.65067 
0.65008 
0.64949 
0.64»89 
0.64880 


0.64771 
0.64712 
0.64653 
0.64595 
0.645:^6 


0.64477 
0.64419 
0.64360 
0.64802 
0.64248 


0.64185 
0.6  U  27 
0.64069 
0.64011 

0.639.''^ 


)8 


0.63895 
0.68837 
0.68779 
0.68721 
0.68664 

Tang. 


29 
28 

27 
26 
25 


24 
28 
22 
21 
20 


19 
18 

17 
16 
15 


14 
13 
12 
11 
10 

~9 
8 
7 
6 
5 

4 
8 
2 
1 


20  9-36289)^^ 


21 
22 
28 
24 
25 


26 

27 
28 

29 


'  !   Sin.   i  a 


■i 


9.85209'.. 
1!  9.35263  ^  : 
2  9853 18|^^ 
8,  9.35378,^5; 
4i  9.3.>4«7  ^ 

9.85481  ^ 

9.355.S6  .^ 
9.3,5590^* 
9.35644^: 
9.35698^^ 
9.85752 


6 
7 
8 

9 
10 

11  ^.358061-^ 

12  9^5860^* 

13  9.35914^** 

14  9.85968 
151 9.36022]  53 


16|  9.86075 

9.36129 

9.36182;:" 

9.36286^*" 


17 
18 

19 


53 


53 


9.36842 

9.86895I"! 

9.8644950 

9.36502 

9-36555 


30  9-36819 


31 
32 
S3 
84 
35 


36 
31 
38 

39 

4<) 

41 
42 
43 
44 
45 

46 

47 
48 

49 
50 


9.S66O8 
9-36660 
9-36713 
9-36766 


53 
53 

52 
53 
53 
5M 
52 

9-86871  r« 

9.86924**^ 

9.86976 

9.87028 

9.37O8I 


9.37138 

9.37185 

9.87237 

9.372891 
9.37841  ^^ 


9-37393 
9.37445 
9.37497 
9.37549 
9.37600 


55 


9.87652 
9.37703 
9.37755 
9.37806 
9-37858 


51  9.37909 

52  9.37960 

53  9.3801 1 
54(  9.88062 


9-38113 


54 
54 


5« 
54 


54 

5S 


52 
52 
53 

521 

52 
52 
52 
52 


52 
52 
52 
51 
52 

51 
52 
51 
52 
51 

51 
51 
51 
51 
51 

51 


56  9.38164 
67  9.38215., 

58  9-3H266^ 

59  9.38317 

60  9.38868 

Cos. 


51 
51 


13  Degrcea. 


Cos. 


Tang. 


9.9^872: 

9.9H869 

9.98867i 

9.98864 

9.98861 

9-98858 


9.98855 
9.98852 
9.98849 
9.98846 
a98848 


9.98840 

998887 
9.9^884 
9.96881 
9.98828 


9.98825 
9-98822 

9-98819 
9-98816 
9-98818 


9.988 10| 

9-9880: 
9.98804 
9.98801 
9.98798 


9-98795 
9-98792 
9-98789 
9-98786 
9.98783 

9-98780 

998777 
9-98774 
9.98771 
9-98768 


998765 
9-98762 
9.98759 
9.987561 
9.98753 


9.98750 
9.98746 
9.98748 
9-98740 
9.98737 


9.98784 
9.98731 
9-98728 
9.98725 
9-98722 


9.86386  .^ 

9-36394^^.1 
9.-6452^° 
9-36509  2; 
9-3656^^1 
9.86624 


9-36681 
9-36738 
9-36795 
9-36852  .- 
9-36909^; 


9-36966 
9.37028 


9.37080^1 


9-37137 
9-37193 

9-37250 
9-37306 
9-37363 

9.87419 
9-37476 


57 

5h 
57 

:56 

57 
56 

.>7I 
5( 


9-37532  .^ 
9.37588^^ 
9-37644?? 
9-87700^ 
9.37756  gg 


9.37812 
937868 
9-37924 
9-37980 
9.38035 


9.S8O9J 
9.88147 
938202 

9.88257 
9-88813 


9-88868 
9-38428 

9.88479 
9-38584 

9-38589 


9.886*44 

9-38699 
9.38754 
9.88808 
9.88863 


9-98719 
998715 
9-98712 
9.98709 
9.98706 


9-98703 
9-98700 

9-98697 
9-98694 
9-98690 

Sin. 
76  Dcgreca. 


9.389 18 
9-38972 
9.39027 
9.39O82 
9-39136 


9-39 190 
9.39245 
9.39299 
9.39353 
9.89407 


9.39461 
9-39515 


o. 


58 


57 

57 
57 


57 
57 


56 
56 
56 
55 
56 

56 
55 
5', 
.561 
55 

55 
56 
55 
55 
55 

55 
55 
54 
55 
55 


54 
55 
55 
54 
54 


55 
54 
54 
54 
54 

54 


9.89569^* 
9.39623^^ 
9:39611 


Cot. 


54 


CoL 


Jl 


0.68664 
0.63606 
0.68548 
0.68491 
0.68434 
0.68876 


0.6  53 1 9 
0.68262 
0.68205 
0.68148 
0.68091 


6( 

59 
58 

57 
56 
55 

54 
53 
52 
51 
5C 


0.63084 
0.62977 
0.62920 
0.62868 
0.62807 


0.62750 
0.62694 
0.62687 
0.62581 
0.62524 


0.62468 
0.62412 
0.62856 
0.62800 
0.62244 


4C 

48 
47 

45 

44 

48 
4S 
41 

40 

39 
38 
|37 
86 
185 


0.62188 
0.62182 
0.62076 
0.62020 
0.61965 


O.6I909 
0.61858 
0.61798 
0.61743 
0.61687 


0.61682 

0.61577 
0.61521 
0.61466 
0.61411 


0.61856 
0.61801 
0.61246 
0.61192 
0.61137 


0.61082 
0.61028 
0.6097S 
0.6091 8 
0.60864 


0.60810 
0.60755 
0.60701 
0.60647 
0.60593 


0.60589 
0.60485 
0.60431 

0.60877 
0.60828 

Tang. 


84 

33 
132 
31 

29 
28 
27 
26 
25 

24 

23 
22 
21 
20 


19 
18 

17 
16 
15 


14 
18 
12 
11 

1 

8 

7 

6 

J 

4 
8 
2 
1 
0 


LOGARITHMS. 

LOGARITHMIC  SINES  AND  TANGENTS. 


101 


14  Degrees. 


0|9.S8S68|-^ 
9.S8418r^T 

3  9385191^, 

4  9.S8570^!L 
51 9.88620 1^ 


6i 

7 
8 

9 
10 


11 
IS 
13 
14 
15 


161 

17 
18 

19 
20 


21 
22 
23 
24 

25 

26l 

87 

28 

29 
30 

31 

321 
33 

35 


36 
37 
38 

39 
40 


SiD.   D 


9.38670 
9-3872 1 

9.38771 
9.38821 

9.38871 


938921 

9.38971 
9.89021 

9.39071 
9.39121 


9.39170 
9.39220 
9.39270 
9.39319 
9.39369 


51 
50 
50 
50 
50 

50 
50 
50 
50 

*9 
50 
50 
49 
50 
49 


9.39418^ 
9.39467*^ 
9.39517  ?J 
9.39566  J9 
9.39615  g 


9.39664  .Q, 
9.39713 1^ 

9.39762 1^ 
9.39811*^ 
9.39860 1^ 

*9 


9.^9909 
9.39958 


40006 f 
9.40055 
9.40103 


9.40152 
9.40200 
9.40249 


9.40297  tgj 


9.40346 


41 

421 

43 

44 

45 


43 

47 
48 

49 

50 


4| 

18 
9.40394,^ 

9.40442  2« 
9.40490** 
9.40538  ll 

9.40586*2 
48 


Coi.  I  Tang. 


d 


9.98690|  9.39677 
9.98687  9.SP731 
9.98684  939785 
9.9868 1  939838 
998678  9.39892 
9-98675  9.39945 


9.9^671 
9.98668 


9.98665  9.40106^1 
9.98662  9.40159 
9.98659  9AOi\2 


998656  9.40266 


99865,2 


9.40319 


491 
48 


49 

48, 
49i 


53) 
53 
54 

53 
53 
53 
53 
53 

5S 
52 

9.98630|  9.40689  ^^ 
9.98627  940742* 


9.98649  9.40372 
9-98646  940425 
9.98643  9.40478 


9.98640  9.40531 
9.98636  9.40584 
9.9«63S  9.40636 


9.98623 
9.98620 

998617 
9986 1 4 
9.98610 


9.98607 
998604 
9.98601 
9.9859" 
9.98594 


9-9859 » 
9.98588 
9.98584 
9.98581 
99^5781 


9.41)634^^ 
9.40682  *?, 
9.40730  T™ 
9.40778  *** 


940825 


51  9.40873 

52  9.40921 

53  9.40968 

54  941 016 


\55  9.410«S^g 


56  9.41111 

57  9.4ll58u7i 

58  9.41205*^ 

59  9.412521:1 
SO  9.41300 


47 
48 

48 

47 
48 

47 


9.9S574 

9.9^57 1 
998568 
9.98565 
9.98561 


9  98.'>58 
9.985.";5 
998551 
998548 
9-98545 

9^*541 
9.98538 
9.9B535 
998531 
9.98528 


9.39999 
9.40052 


D. 


54 
54 
53 
54 
53 
54 

53 


9.40795 
9.40847 
9.40900 
9.40952 


'53 
^53 


52 
53 
152 
53 


9.41005, - 


9.41057 
9.41109 
9.41161 
9.41214 
9.41266 


9.41318 
9.41370 
9.41422 
9.41474 
9.41526 


9.41578 
9.41629 
9.41681 
9.*1733 
9.41784 


9.41836 
9.41887 
9.41939 
9.41990 
9.42041 


52 
52 
53 
52 
52 

52 
52 
52 
52 

521 

51 

52i 

52 

51 

521 


9.42093 
9.42144 
9.42195 
9.42246 
9.42297 


47 


48 


p 


I  Cos. 


9.985251 9.42348 

9.9^521:9.425^99 
99851819.42450 
9.985 1 5|  9.42501 
9.985111942552 


9.98508. 9.42603 
998505,  942653 
998501.  942704 
9.1^8498!  9.42755 
9.98494{  9.42805 
Sin.      I     Cot. 


Cot. 


J-: 


51 
52 
51 
51 

521 

51 
51 
51 
51 
51 

51 
51 
51 
51 
51 

501 
51 
51 
50 


0.60323,60 

0.6026959 
0.60215*58 

0.60162^57 
0.6010856 
0.60055  55 


0.60001 
0.59948 


0.5989452 


54 
53 


0.59841 
0.59788 


0.5973449 
0.5968 1 48 
0.5962847 
0.59575  46 
0.59522  45 


0.5946944 
0.5941643 
0.59364  42 
0.5931 1  41 
0.59258  40 


0.59205  39 
0.5915338 

0.59100  37 
0.59048  36 
0.58995  35 


0.58943  34 
0.5889133 
0.5883932 
0.5878631 
0.58734  30 


0.58682  29 
0.5863028 

0.58578  27 
0.5852626 
0.5847425 


24 


23 


0.58422 

0.5837! 
0.58319122 
0.5826721 
0.5821620 


0.5816419 
0.58113  18 

0.58061  17 
0.5801016 
0.5795915 


51 

50! 


0.57907 
0.57856 
0.57805 
0.57754 
0.57703 


0.576521 

0.57601 

0.57550 

0.57499 
0^57448 


0.57397 
0.57347 
0.57296 
0.57245 
a57195 


Tang. 


14 
13 
12 
11 
101 


9 
8 

7 
6 


41 
3 
2 
1 


21 
22 
23 
24 

25 


1 


15  Degrees- 


Sin. 


1 
2 
3 
4 


6  9.41582 

7  9.41628 

8  9.41675 

9  9.41722 

10  9.41768 

11  9.41815 

12  9.4 1861 

13  9.41 908 

14  9.41954 

15  9.42001 


16 
17 
18 

19 

201 


26 

27 
28 

29 
30 


SI 
32 
33 
34 
35 


9.41300 
9.41347 
9.41394 
9.41441 
9.41448 
9.41535 


9.42047 
9.42093 
9.42140 
9.42186 
942232 


9.42278 
9.42324 
9.42370 
9.42416 
9.42461 


9.42507 
9.4255S 

9.42599 
942644 

9.42690 

9.42735 
9.42781 
9.42826 
9.42872 
9.42917 


36  9.42962 
37|  9.43008 

38  9.43053 

39  9.43098 

40  9.43143 


41 
42 
43 

145 


46 

47 
48 

49 
50 


51 
52 
53 
54 
55 


56 
57 
58 

69 
60 


9.43188 
9.43233 
9.43278 
9.43323 
9.43367 


9.43412 

9.43457 
9.43502 
9.43546 
9.43591 


9.43635 
9-43680 
9.43724 

9.43769I 
943813; 


D. 


9-43857 
9.43901 
9.43946 
9.43990 
944034 


47 
47 
47 
47 
47 
47 

46 
4 

47 
46 

47 

46 

47 
461 

47 

46 

46 

47 
46 
46 
^6 

46 
46 
t6 
45 
46 

46 
46 
45 
i6l 
45 

46 
45 
46 
45 
45 

46^ 
45 
45 

4.5' 
45 

45 
4.5 
45 
4^ 
45 

45 
45 
44 
4^ 
44 

45 
44 
45 
44 
44 


Cos. 


9.93494 

9.93491 
998488 
9.98484 
9.98481 
9.98477 


9-98474 
9-98471 
9-98467 
9.98464 
9-98460 


9-98457 
9-98453 
9.98450 
9.98447 
9.9«443 


9.98440 
998436 
9.98433 

9.98429 
998426 


9.98422 

9-98419 
9-98415 
9-98412 
9-98409 


998405 
9-98402 
9-98398 
9.98395 
9.98391 


998388 
9-98384 
9-98381 

9.98377 
9-98373 


9-9837( 

9m366 

9-98363 

9-98359 
998356 


9-98352 

998349 
9-98345 
9-98342 
9-98338 


998334 
9-98331 

9.98327 
998324 
9.98320 


Tlf 


K^ 


51 


9.42805 
9.428561.^ 

9.42906|^V 
9.42957 
9.43007 
9.43057 


9.43108 
9.43158 
9.432O8 
9.43258 
9.43308 


9.43fJ58 
9.43408 
9.43458 
9.435O8 
9.43558 


9.43607 
9-43657 
943707 
9.43756 
9.43806 


51 
50 
50 
51 

50 
50 
50 
50 
50 

50 
50 

50| 

49 


9.43855 
9.43905^ 
9.43954 
9.44004 
9.44053 


9.44102 
9.4415: 
9.44201 
9.44250 
9.44«99 


9.44348 

9.44397 
9.44446 
9.44495 
9.44544 

9^44592 
9.4464 1 

9.4469' 

9.44738 

9.447S7 


9.44836 
9.44884 
9.44933 
9.4498 1 
9.45029 


n. 


Tsn 


95  §c 


10.571 

10.571 

10.57094(5^ 

10.57043 

10.56993 

10.5694355 


445c 


57 
5( 


54 
.56842158 


10.56892 

10. 

10.56792 

10.56742 

10.566921 


50 
50 

50 

'49 

50 

49 
50 

49 
49 

49 
50 

49 


49 
^9 

^9 

49 
49 
49 

49 

49 
48 

49 

49 

48 

49 

4H 
48 

49 

48 
48 
48 


9.98317 
9.98313 

9.98309 
9.98306 
9.98302 


9.45319 
9.45367 
9.45415 
9.45463 
9.4551 1 


44 
45 
44 
44 


9.982991 
998295. 

998291 
9.98288! 
998284! 


9:45559 
9.45606 
9.45654 
9.45702 
9.45750 


10.56642 
!  0.56592 
10.56542 
10.56492 
10.56442  45 


10.56393  44 
10.56^43  43 
10.56293  42 
10.5624441 
10.5619140 

39 
38 


10.66145 
10.56095 

ia56046  37 


10,55996 
10.55947 


10.55898  34 
10.5584933 
10.5579932 
10.55750 

10.55701 


31 
SO 

10755652  29 
10.5560.-/  28 

10.5555427 
10,5550526 
10.5545625 


10.5540824 
10.5535923 
10.5531022 
10.5526221 
10.5521320 


9.45078 
9.45126 
945174 
9.45222,^^ 
9.45271  *^ 

48 
48 
48 
48 
48 


10.55164  19 
10.5511618 
10.55067  17 
10.5501916 
10.54971  15 

14 
13 
12 
11 
10 


10.54922 
10.54874 
10.54826 
10.54778 
10.54729 


36 
35 


10.54681  9 
10.54633  8 
10.54585 

10.54537 
10.544891  5 


47! 
48 
48 
48 


I  10.54441!  4 


Cos. 


I 


!   Sin. 


Cot. 


10.54394-  8 

10.54346|  2 

10.542981  1 

10.54250  0 


74  DegreeiT 


Tang.     I' 


■MMH.^P«Mi 


102 


LOGARITHMS. 


LOGARITHMIC  SINES  AND  TANGENTS. 


16 


Sin. 


H 


0 

1 

2 
S 


6 

7 
10 


11 

12 

141 
15 


16' 
17 
18 
19 
20 


21 
22 
23 
24 
25 


26 
27 
28 
29 
30 


944253 


9.44297 
9.44341 


14 

44 

44 


944385 Tq  993255 
9.44428**^'^'^'*'^-' 
9-4^472 


9.44516 
9.44559 


44 

44  __^__ 

43  9.98244^946271 


43 


9.44602|TT|  9.98237 
9.44646 ?^  998233 
9.44689^ 


44 


9.44733 
9.44776 

9.44819 
9.44862 
9.44905 


43 


4.0  998222  9.46554 Ti 
^3  9.98218  9.46601;; 


43  9.98215  9.46648 


9.44948 


^39^8211 


44 

a45035  Tg 

9.45077  To| 
9.45120;^ 


9.45 16:^143 

9.45206  To 
9.452491^8 


9.45292 


31 
92 
33 
34 
35 


36 
37 
38 
39 
40 


41 
42 

43 
441 
45 


9.45334  ^^ 

9.45377  40 
9.4541943 
9.45462  42 
9.455044^ 
9.45547  4g 

9.45589431 
9.4563242 

9.4567442 
9.457 16  42 
945758  431 


42 


9.45801 

9.45843u.^ 
9.45885  !r 

9.45927  IS 
9.45969  4I 


46 
47 
4« 
49 
50 


51 
52 
53 
54 

55 

56 

57 
58 


946011  42 
9.46058  42 
9.46095:1 

9.46136*2 
9.46178*^ 


9.46220  40 
9.46262  ;, 

9.46303  !; 

9.4634577 
9.46386  J* 


9.46428u| 

9.4646911 
9.46511'** 


Cos. 


9.4403444I 998284  9.4575 
944078  TTI 998281  9-45797 
9.44122 22 9.9»277  945845 
9.44166  22  9.98273  9.45892 
i|  9-44210^  9-98270  9.45940 


9.98266  9.45987 


42 


59^  9.46552 
60^  9.46594 


t 


Cos 


41 
42 


9,98262 


9.982591 9.46082 
9-46130 

9.46177 
9.46224 


9.98251 
9.98248 


9.94240 


9.98229  9-464604^ 


9.93226  9.46507 


998207 
9.98204 
9.^8200 
99^196 
9.98192 


9.98I89 
9.98185 
993181 

9.98177 
9.98 174 


9-98170 
9.98166 
9.98I62 

9.98 159 
998155 


9-98151 
9.98147 
9.98144 
9.98140 
9.98136 


9.98132 

9.98 129 
8.98125 
8.98121 
9-98117 


9.98II3 
9.98IIO 
9.98106 
9.98102 
9.98098 


TM19. 


9.46035 


D 

47 
48 

47 
48 

47 
48 

47 
48 

47 
47 
47 

9.46319 1? 
9.46366  X; 
9.464184^ 


47 


9.46694 


9.46741 
9.46788 
9.46835 
9.46881 
946928 


47 
46 
47 

47 
47 
4^ 
47 
47 

46 

47 
46 
46 

47 

46 

46 

47 
4^ 
46 
9.4743846 

9.4748446 
9.47530 
9.47576 
9.47622 


9.46975 
9.47021 
9.47068 
947114 
9.47160 


9.47207 
9.47253 

9M299 
9.47346 

9.47392 


9.47668 
9.47714 
9,47760 
9.47806 
9.47852 


9.98094 
9.98090 
998087 
9.98083 
9.98079 


45 


9.98O75 
9.98071 
998067 
9.98O63 

9'9» 


9.48126 
9.48171 

?-t!?i!|45 
45 
46 


9.48262 
9.48307 


10.53493 
10.53446 

10.53399 
10.53352 

10.53306 


46 
46 
46 

46 
46 
46 
46 
45 


CoC 


10.54250 
10.54203 
10.54155 
10.54108 
10.54060 
10.54013 


10.53965 
10.5391 8 
10.53870 
10.53823 
10.53776 


10.53729 
10.53681 
10.53634 
10.53587 
10.53540 


10.53259 
10.53S12 

10.53165 
10.53119 
10.53072 


10.53025 

10.52979 
10.52932 

10.52886 

10.52840 


10.52793 

10.52747 
10.52701 
10.52654 
10.52608 


10.52562 
10.52516 
10.52470 
10.52424 
10.52378 


10.52332 
10.52286 
10.52240 
10.52194 
10.52148 


9.4789746 
9.479+S46 

9.4798946 
9.48035  Tl 
9.48080  46 10.51920 


10.52103 

10.52057 
10.52011 

10.51965 


^10.51829 


9.48353 
9.48398 


I        MD. 


94853 


45 
45 


10.51874 


10.51783 
10.51738 
10.51693 


38 

37 
36 
35 

34 
33 
32 
31 
30 

29 
28 

27 
26 
25 


24 
23 
22 
21 
20 


191 

18 

17 
161 
1.5 

141 

13 

12 

11 

lOl 


10.51647 
ia51602 


9.484431^10.51557 
9.484894310.51511 


Col 


4 


10.51466 


91 
8 

7 
61 

4 
3 
2 
1 
0 


Tang,     r 


9.465944, 

9.46635*: 

2  9.46676*! 

3  9.46717?; 
41 9.46758  *^ 

9.46800^ 


&  9.46841 
9.46882 

8  9.46923 

9.46964|T; 
1019.470054^ 

41 


11  9.47045 

12  9.47O86 

13  9.47127 

14  9-47168 

15  9.47209 


16 

17 
18 


19  9.47371 


20 


21 
22 
23 
24 

25 


26 
27 
28 

29 
30 


31 
32 
33 
34 
35 


36 
37 
38 

39 
40 

41 
42 
43 
44 

45 

46 

47 
48 

49 
50 

51 
52 
53 

54 
55 

56 

57 
58 

59 
60 


8iD. 


41 
41 
41 


9.47249 
9.47290 
9.47330 


41 

tj  9.98OO5 
40  9.98001 

4.  9.97997  9.4985^44 

40  9.97993  9.49296  T: 

^9.9798919.493412^ 


9.47411 


9.47452 
9.47492 
9.47533 
9.47573 
9.47613 


41 
40 
41 

40 
41 


40 
41 

40 

40 
40 
40 

9.47854  4Q 

9.47894  40 

9.47934 

9.47974 

9.48014 


9-97978 

9.97974 

i[i  9.97970 

^9.97966 

997962 


9.4765  \ 
9.47694 
9.47734 
9-47774 
9.47814 


9.48054 


9.48094  39 
9.48133  401 
9.48173^ 
9.48213 


9.48252 
9.48292 
9.48332 

9.48371 
9.4841 1 


9.48450 
9.48490 
9.48529 
9.48568 
9.48607 


9.48647 
9.48686 
948725 
9.48764 
9.48803 


9.48842 
9.48881 
9.48920 

9.48959  oS 
9-48998  ^ 

■"Col^   I 


W. 


17  Pcgreci. 


40 
10 
40 


40 


39 
39 


Cot. 


9..98p60  948534 
9.98056  9.4857 


9  98052  9.48624^^^ 
9.98048  9-486691^ 
998044  9-48714*; 
9-98040  9.48759*^ 

45 


998036 
9-98032 

9.98O29 
9.98O25 
9.98O21 


9.9g017 
9.^013 


9.4902944 

9.49073?? 
9.93009^9.491184? 

9.49207  J^ 


9.979861 9-49385 
997982 


9.97958 
9.9795M 
9.97950 
997946 
997942 


9979^58 
9.97934 
9.97930 
9.97926 
9.97922 


9.9791 8 
9.97914 
9.97910 
9.979O6 
9.97902 


9.97898 
9.97894 
9.97890 
9.97886 
9-97882 


39 

40 
40 

39 
40 

S9 

40 

3^ 

39 
39 
40 

39 
S9 
39 

3^9.97841 


9.97878 
9.97874 
9.97870 
9.97866 
997861 


9.97857 
9.97853 

9.97849 
9.97845 


9.97337 
997833 
9.97829 
9-97825 
9.97821 


Sin. 


Tang. 


45 


9.48804 
9.48849 
948894 

9.48939 


9.43934;^ 


45 
45 
45 


45 


9.49480  X; 


9.494744. 

9.49519!: 
9'4956S^ 

9.49607!! 
9-^9652^ 


9.4969644 
9.49740  44 
9.49784  44 
9.49828!! 
9.45872^ 


9.4991644 
9.49960  44 
9.5000444 
9.50048  44 
9.5009244 


9.5013644 
9.50180  43 
9.50223  44 

9-50267  44 
9.50311  44 


9.50355  43 
9*50398  44 
9.50442  43 
9.50485  44 
9.5052943 


9.50572  441 
9.50616  43 
9.50659  44 
9.50703  43 
9.5074643 


9.50789441 
9.50833  43 
9.5O87643 

9.5091943 
9.5096243 


9.5100543 
9.5104844 
9-51092!? 
9.51135!; 
9.51178 


Cot 


Col 


72l>egree«i 


0.51466 
0.51421 
041376 
0.51331 
0.51286 
0.51241 


0.51196 
0.51151 
0.51106 
0.51061 
0.51016 


54 

53 
52 
51 
50 


0.50971 
0.50927 

0.50882 

0.50837 
0.50793 


49 
48 

47 
46 
45 


0.50748 
0.50704 

0.50659 
0.50615 
0.50570 


0.50526 
0.50481 

0.50437 
0.50393 
0.50348 


0.50304 
0.50260 
0.50216 
0.50172 
0.50128 


0.50084 
0.50040 
0.49996 
0.49952 
O.499O8 


0.49864 
0.49820 

0.49777 
0.49733 
0.49689 


0.49645 
0.49602 
0.49558 
0.49515 
0.49471 


0.49428 
0.49384 
0.49341 

0.49297 
0.49254 


0.49211 
0.49167 
0.49124 
O.49O8I 
0.49038 


0.48995 
0.48952 
0.48908 
0.48865 
0.4S822 


T»Dg. 


60 
59 
58 

57 
56 
55 


44 

43 
42 
41 
40. 


99 

38 

37 
36 
35 


34 
33 
32 
31 
30 

29 
28 

27 
26 
25 


24 
23 
22 
21 
20 


19 
18 
17 
16 
15 

14 
13 
12 
11 
10 


9 
8 

7 
6 


4 
3 

i 
1 
0 
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LOQAEITHMIC  SINES  AND  TANGENTS. 


2 
3 
4 
5 

"B 

7 
8 

9 
10 


11 
12 
IS 
14 
15 


161 

17 
18 

19 
SO 


21 
22 
S3 
24 
25 


Sin. 


26  Degrccfc 


2: 


26 


9.64184 
9.64210^ 

9.64236  ?2 
9.64262|?^ 

9.64288i|? 
9.6+313*2 


26 

9.64339^^ 
9.64365  ;2 
964391  ;5 
9.64417^^ 

9.64468^^ 
9.64494;^ 
9.64519;^ 
9.645  Wl2 
9.64571  U 


9.64596^^ 
9.64622*^ 
9.64647 1 J 
9.64673*^ 
9.64698  *g 

9.64724^. 

9.64749C2 
9.6477 
9.6480u|^^ 
9.64826*" 


9.64851 
9.64877 
9.64902 
9.649272^1 


25 

26 
25 
25 


9.64978 

9.65003  j;; 

9.65029^ 
9.65054^. 
9.65079*  J 


25 


25 
25 
25 
25 

25 

2^ 


9.65104^^ 
9.65130*^ 
9-65155^^ 
9.651 80*': 
9.65205 

9.65S30 
9-65255 
9S528}  ^- 
9.65306  oX 
9.65331  *g 

9.65S5B^. 
9.65381  *^ 
9.65406*^ 
9.65431  *^ 
9.65456 


9.6548  L,- 
9.65506*^ 
9.65531 1\ 
9.65556  ll 
965580  *^ 

'9-65605  ^  . 
9'656S0Zl 

9-65655  jr 
9.65680*^ 
9.65705*^ 


25 

25 


D. 


9-9536^^ 
9.95360^ 
9.95354!^ 
9.95343; 
9.95341^ 
9.95335  g 

9.95329  fi 
9.95323" 

9.95317" 
9.95310^ 
9.95304  g 

9'9529Sf. 

9.95292  ^ 
9.95286^ 

9.95279  « 
9.95273  g 

9.95267  f> 
9.95261 " 
9.95254 
9.95248 
9.95242 


9.95236 

9.95229 
9.95223 

9.95217 
9.9521 1 


9.95204^ 

9.95193^ 

9.9519'^ 

9.95185 

9.95179 


9.95173^ 
9.95167° 
9.95160I 
9.95154" 
9.95148° 

6 


9.95141 
9.95135 

9.95129 
995122 
9.951 16 


6 

7 
6 
6 

6 

7 

6 

6 
9.95078  . 

9.95071  L 

9.95065'" 

9.95059 
995052 


995110 
9.95103 

9.95097 
9-95O90 
9.95084 


6 

7 


9.95046 
9.95039  fi 
9.95033'" 

9.95027 
9.95020 


6 

7 
6 

7 


9.95014 

9.95007^5 
9.9500  IK 

9.94995'^ 
9.94988 


SSb. 


Tang. 


D. 


9.688 1 8,^« 
9.68850^; 
9.68882^- 
9.6891 4  J^ 
9.68946^^ 
9.68978  J^ 


9.69010  _ 
9.69042^ 

9.69074gf 

32 
32l 


9.69IO6 
9.69138 


9.69170 
9.69202 


9.69234 
9.69266 


39 
32 


9.69298 


9.69329 
9.69361 
9-69S9S 
9.^25 
9.69457 


32 
32 
31 


32 

32 

32 

32 

_, 31 

9.«>9488  ^^ 

9.69520^* 

9.69552^^ 

9.69584^; 

9.696I55J 


9*69647 

9.69679I 
9.69710 
9.69742 
9.69774 


9.698O5 

9.69837 
9.69868 


9.69900 


9-69939 


9.69963 
9-69995 
9.70026 
9.70058 
9.70089 


9.70121 
9.70152 
9.701841 


9.70215 
9.70247 
9.70278 

9.70309 
9.70341 
9.70372 
9.704041 


9.70435 
9.70466 


32 
31 
32 
32 
31 

32 
31 
32 


32 


31 

32 
31 
32 
31 
32 


31 
32 


31 
32 
31 

31 
32 
31 


321 
31 

31 


32 


9.70498" 
9.70529^; 
9.70560  g^ 

9.70592^^, 
9.70623^1 
9.70654f^; 
9.70685^' 
9.70717 


32 


Cot. 


Col 


t 


0.31182 
0.31150 
0.31118 
0.31086 
0.31054 
0.31022 


a30990 
0.30958 
0.30926 
0.30894 
0.30862 


0.30830 
0.30798 

o.s(yr66 

0.30734 

0.S0702 


0.30671 
0.30639 
0.30607 
0.30575 
0.30543 


0.30512 
0.30480 
0.30448 
0.30416 
0.30^85 


0.30353 
0.30321 
0.30^/90 
0.30258 
0,30226 


0.30195 
0.30163 
0.30132 
0.30100 
0.30068 


0.30037 
0.30005 
0.29974 
0.29942 
0.29911 


0.29879 
0.29848 
0.29816 
0.29785 
0.29753 


0.29722 
0.29691 

0.29659 
0.29628 
0.29596 


0.*J9565 
0.29534 
0.29502 
0.29471 
0.29440 


«SI)eg 


O.294O8 

0.29377 
0/J9346 

0.29315 

0.29283 

Tang      r 


34 

33 
32 
31 
301 


27 

26 
25 


24 
23 
22 
21 
201 


191 
18 

17 
161 
15 


14 
13 
12 
11 
10 


9 
8 

7 
6 


4 
3 
2 
1 
01 


re«8. 


g7  Prgroei. 


Sin 


16  9-66O99 

17  9.f>6l24 

18  9.66148 

19  9.66173 

20  9.66197 


1 
2 

3 

4 


61 

7 
8 

9 
10 

II 
12 
13 
14 
15 


o. 


24 


Oi  9.65705 

9.65729" 

a6575ai^ 

9.65779 
9.65804 

9.65828 


9.65853 
9.65878 
96.')90? 

9.659'i7 
9.6595^ 

9^976 
9.66001 
966025 
9.66050 
966075 


21  9  66221 
92  9.6621^ 

23  9.66270 

24  9.66295^. 

25  9.66319?* 


__, 24 

26  9'J6343^- 

27  966368;: 

28  966392** 

29  9.66416** 

30^  9.66441  *f 
24 


31 
32 
SS 
34 

35 

36 
31 
38 

39 
40 


41 
42 
43 
44 

45 


46 
47 
481 

49 
501 


51 
52 
53 


25 
25 
24 
25 


95 
24 
25 
25 
24 

25 
24^ 
25 
25 
24 

25 
24 
25 

24 
24 

25 

24 
25 


24 


9.66537 
9-6606*1 


9.66465 

9.66489|o. 
9.66513** 

24 

25 

24 

9.66586  ^ 

9.66610-T 

9.66634  •* 

9.66658  ll 

9.66682*1; 

24 

25 

24 


9.66706 

9.66731 

9-66155^^ 

9.66779E: 

9.66803 


9.66827 
9.66851 
9-66»l5 

9.66899 
9.66922 


54  9.6701 8 

55  9.67042 


56 
57 
58 
59 
60 


241 

24 

23 

. ^24 

9.66946  g. 

9.66970** 
9.66994^* 


9.67066^4, 
9.67090** 
9.67113*^ 

9.67137"** 
9.67I61 


Cns. 


24 
24 

24 


24 
24 


24 


Cos.  jD.  Tang. 


9.94938U 
9.9498^!; 
9.94975  i 
9.94969" 
99*962  i 
9.949561" 


9.94949  g 

".5749^*'  •▼ 
9.94936  A 
9.94930  " 
9.94923^ 


9.9491  *  f- 

Q.9V911 
9.f>4904 

9.94898[: 

9.94891 

9.94885 
9.94878 

9.9^871 
9.94865 
9.94S.08 


6 

7 

6 
9.94852 

9.94845  L 

9.9^839" 

9.9483-2 ' 

99^^26 


-.6 


9948.19^5 
9.94813" 
9.94  806  ; 

9.947991 
9.94793 


9.94786 
994780 
9.94773 
9.94767  « 
9.94760 ' 


9.94753 

994747 
9.94740 
9.94734 
9.94727 


99*7201 
9.94714 

9.94707 
9,94700 
9.94694 


9.9^637 
9.9468O 
9.94674 

9.94667 
9.94660 

9.94654 

9.94^47 

9.94640|' 

9.94634" 

9.94627^ 


9.94620^ 
9.94614" 

9.94607 ' 

9.946OO 

994593 


Sin. 


6 


6 


9.70717  o| 
9.70748^} 

9.70779  « 
9.70810^: 
9.70841  ^* 
9.70873  •** 


31 


9.70904  o, 

9.70935^ 

9.70966 

9.70997 
9.71028 


9.71059 
9.7tOJ>0 


SI 
M 
M 
31 


9.71121 
971153 
9.71184 


9.71215 


31 
31 

321 

31 

31 


9.7124^ 
9.71277 


31 
31 


9.71308 
9.71339 


9713701 
97i401 


9.71431 
9.71462 
9/ri493 

gL7l52"4 

9.71555 

9.71586 

9.71617 
971648 


9.71679 
9.71709 
9.71740 

9.71771 
9.7 1 802 


9.71833 
9.7 1863 
9.71 894 
9.71925 
9.71955 


971986 

9.72017 
9.7'20t8 
9.72078 
9.72109 


9.72140 
9.72170 
9.72201 


9.72231  _, 
9.72262^* 


31 
9.72293^. 

9.72328  f/ 

9.72854^^ 

9.72384  ^Y 
9.7241 5  ^J^ 


9.72445-. 
9.72476?;. 
9.72506  rr 
9.72537  ^i, 
9.72567  • 


Coc 


dt    coj;    t 


31 
31 


31 


31 
3ii 
31 
M 
31 

31 

31 
31 
31 
31 

sol 

31 
31 
31 
.il 

3(- 
31 
3\ 
30 
31 

31 
31 

sol 

31 
31 

30 
31 
30 


6>Dyect. 


0.29'i83 
0.29252 
0.29221 
0.29190 
0.29159 
0.29127 


59 

58 

57 
56 
55 


0.29096 
0.29065 
0.29034 
0.29003 
0.28972 


54, 

53 
52 
51 
50 


0.28941 
0.28910 

0.28879 
0.28847 
0.28816 


0.28785 
0.2875^ 
0.28723 
0.28692 
0.28661 


4^ 

48, 
Vf\ 

46 

> 

4§1 
4 

4^ 

41 


0.286:^0 
0.28599 
0.28569 
0.28538 
0.28507 


0.28476 
0.28445 
0.28414 
0.28383 
0.28352 


0.28321 
0  28291 
0.28260 

0.28229 
0.28198 

imi67 
0.28137 
0.28106 
0.28075 
0.28045 


0.28014 
0.27983 
0.27952 
0.27922 
0  27891 


0.27860 
0.27830 

0.27799 
0.27769 
0.27738 


0.27707 
0.27677 
0.27646 
0.27616 
0.27585 


0.27555 
0.27524 
0.27494 
0.27463 
0.27438 


Tang. 


3{ 
3i 
3^ 
3( 


3 
3% 
31 
35 

m 

28 

27 
26^ 
25 


2\ 

22 
21 

20 


18, 
17 

16, 

14 
13 
12 
11 


91 

6 

7 
6 


4 
3 

2 
1 
0 
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t6  Degr»e»r 


6 

7 
8 

■? 


S\d. 


0  9.67161^ -J 
J  9.67185** 

2  9.67208  ;2 

3  9.67232  ** 
419.67256** 

9.67280^1 


9.67303^ 
967327  Z: 
9.67350 '^^ 


u. 


11 

12 
13 
14 
15 


16 
17 

18 

19 
20 


81 
22 
23 
24 
25 


26 

27 
28 

29 
30 


9.67374 
9.67398 


9-67421 
9.67445 
9.67468 
9.67492 
9.67515 


9.67539 

9-675623 
9.67586  „ 

9.67609 
9.67633 


24 
24 

23 

24 
23 
24 
23 
24 


23 
4 
23 
24 
23 


9.67656  . 
9.67680^: 
9.6770s  3 
9.677263 
9.67750^ 


123 
3 
4 


31 
32 
33 
34 
36 


36 

37 
38 

S9 
40 

41 
42 
43 
44 

45 

461 

47 
48 

51 


51 

52 

53 

541 

55j 


56 

57 
58 

59 
SO 


9.67773 

9.677 
9.6782 
9.67848 
9.67866 


'^2 
96^ 

0^ 


9678901 
9.6791s 
967936 

9-67959 
9.679«2 


23 
23 

24l 


9.68OO6 

9.68O29 
9.68052 
9.68O75 
9.68O98 


9.68121 
9.68I44 
9.68167 
9.68I9O 
9.68213 


9.fi8237 
9.68260 
9.68283 
H.68305 
9.68328 


9.68851 
968374 

9.68397 
9.68420 
9.68443 


9*68466 

9.68489 
9.68512 

9.68534 

9.68557 


I      Cob. 


13 

!4 


23 

23 
23 
23 
24 


23 
23 
23 


23 
23 


23 
23 
23 
23 
24 

23 
23 
22 
23 
23 

23 
23 
23 
23 
23 


23 
23 
%2 
23 


Cos. 


9.9459s 

9.94587 

9.94580 

9.94573 

9.9456 

9.94560[^ 


9.94553,7 
9.94546  i 
9.9*540| 
9.94533 
9.94526 


9945196 

9.94-513 

9.94506 

9.94499 
9.94492 


9-94485 

9.94479 
9.9*4.72 

9.94465 
9.94458 


9.94451  g 

9.94445*^ 

9.94438 

9.94431 

99^24 


7 

9.94417 
9.94410i 

9.94404" 

9.94397 
9.94390 


D.|    Tang. 


6 

7 

6 


7 
7 


7 
7 


7 
7 


6 

7 
7 
7 


7 
7 


7 
7 


9.94S83 
9.94376 

9-9^369 
9.94362 
9-9^355 


7 

7 

7 
7 
6 

7 
7 
7 
7 

7 

7 
7 

7 
7 

9.942795 
9.94273"^ 

9.94266 

9.94259U 
9.94252 

9.94245 
9.94238 
994&S\ 
9.94224 

9.94217 


9.9*3*9 
9.94312 

9.94335 

9.94328 

9.94321 

994314 

9-94307 
9.94300 

99*293 
9.94286 


9.94^10 

9.9*20311 

9.94196 

9.94189 

9.9*182 


hin. 


7 

7 
7 
7 
7 


7 
7 


9.72567 
9.72598 
9.72628 
9.72659 

9.72689 
9.72720 


9.72750 
9.7278O 
9.728 11 
9.72841 
9.728721 


9.72902 
9.72932 
9.7296S 
9.72993 
9-73023 


9-73054 
9.73084 
9.73114 
9.73144 
9.73175 


9.73205 
9.73285 
9.73265 
9-73295 
9.73326 


9.7335630 
9-73386  30 
9-73416 
9.73446 
9.73476 


9.73507 
9.73537 
9-73567 
9.73597 
9.73627 


9.73657 
9.73687 
9.73717 
9.7.H747 
9.73777 


9.7:^807 
9.73837 
9.73867 
9.73897 
9.73927 


9.73957 
9.73987 
9-7*017 
9.74047 
9.74077 


9-74107 
9.74137 
9.74166 
9.74196 
9.74226 


9.7425b 

9742 

9-74316 

9.74345 

9.74375 


Cot. 


30 
30 
31 

30 
30 
30 
30 
30 


30 

30 
30 
30 
30 


SO 
30 
30 
30 
30 


30 
30 
30 
30 
30 

30 

29 
30 

30 

30 


30 

29 
30 


Cot. 


0.27433  60 
0^7402  59 
0.27372  58 
0.27341  57, 
0^731156 
0.2728055 


0.2725054 
0.27220  53 
0.37 189  52 
0.2715951 
0.27128501 


0.27098  49 
0.2706848 
0.27037  47 
0.27007  46 
0.2697745 


c. 26946  44 
0.2691643 
0.26886  42 
0.2685641 
0.2682540 


0.26795  39 
0.2676538 
0.26735  37 
0.2670536 
0.2667435 


0^2664434 
0.2661433 
0.26584  32 
0.2655431 
0.26524  301 


0.2649329 
0.2646328 
0.26433  27 
0.26403  26 
0S6$73  25 


0.26343  24 
0.2631323 
0.26283  22 
0.2625321 
0.26223120 

19 
18 

17 
16 
15 


0.26193 
0.26163 
0.26133 
0.26103 
0.26073 


0.26043 
0.26013 
0.2598S 
0.25953 
0.25923 


0.25893 
0.25863 
0.25834 
0.25804 
0.25774 


0.25744 
0.25714 
0.25684 
0.25655 
0.25625 


I  ~  I  Tang.  \ 


14 
13 
12 
11 
10 

9 
8 

7 
6 


4 
3 
2 
1 


^9  Deipreef. 


^ 


Sin. 


6  9.68920  gg 

7  9.689422* 

8  9.63965^ 

9  9.68987  L 

20  9.69010Qg 

21  9.69032 

22  9.69055|2o 

23  9-69077  OS 

24  9.69100^ 
25|  9.6912222 


2619.6914423 

27  9.6916722 

28  9-691 89  as 

29  9.6921222 
30|  9-69234  22 


9.68557  poi 

9.68580  rr 

2I  9.68603  IT 
9-68625?! 
9.68648^^ 
9.68671  II 


S 

4 
S 

6 

7 
8 


E 


^/9  Dggti 


Cofc      jjj    Tmng. 


9.68694  no 

9.68716  f: 

9.68739  5^ 

9.68762;! 

Ol  9.68784  |g* 


9.68807oo 

2  9.6882923 

3  9.68852  o« 

4  9.68875^2 
15  9.68897^^ 


31  9.6925623 

32  9.6927922 

33  9.69301 221 

34  9.69323  22 

35  9.69S4523 


3619.6936822 

37  9.69390  22 

38  9.6941222 

39  9.6943422 
40l  9.69456  23 


41  9.69*79122 

42  9.69501 22 

43  9.6952322 

44  9.6954622 

45  9.69567  22 

46^^5892^ 

47  9'696l  1  22 

48  9.6963322 

49  9.69655  22 

50  9.69677Sg 

51 
52 
53 
54 
55 


56 
57 
58 
59 
60 


9.6969922 
9.69721  22 

9.6974320 

9.697655; 

9.09787  g 


9.69809  22 
9.69831  22 

9.6985322 
9.69875  20 

9.69397 


Cot. 


9.94182 
9.94175 

9.9*1 6» 
9.94161 
9.9*1544; 
9.9*1*77 


9.9*1*07 
9.9*1337 
9.9*1267 

9.9*1197 
9.9*112 


9.9*1067 

9.94098 

9.94090 

9.94083 

9.94076 


8 
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1  980829 

2  9.80887 
S  9.80852 
41 9.80867 

980882 


- 


1  980972 

2  9.80987 

3  9.81002 

4  981017 

5  9.81082 


6  9.81047 

7  9.81061 

8  9.81076 

9  9.8IO9I 
20  9.8 11 06 


21  9.8I121 

22  9.81136 
28  9.81151 
249.8II66 
25  9.8II8O 

289.811^5,^ 
279.8I2IO 

28  9.81225 

29  9.81240 
ISOl  9.81254 


81 
82 
33 
34 
85 


9.80897 
9.8O9I2 

9.8O927 
9.8O942 

9  8O957 


D. 


15 
15 
15 
15 
15 
15 


15 
15 
15 
15 
1 


1 

15 

15 

15 

15 

14 
15 
15 
15 
15 


9.81269 
9.81284 

9.8I299 
9.8I8I4 
9.81S28 


S6  9.81348 

37  9.81358 

38  9.81372 

39  9.81387 

40  9.81402 

41  9:81417 

42  9.81431 

43  9.81446 

44  9.81461 
145  9.8  U75 


15 
15 
15 
14 
15 


66 

57 
58 


9.81636 
9.81651 
9.81665 
9.8I68O 
981694 


Cot. 


15 
15 
14 
15 

15 
15 
15 
14 
15 

15 

141 
15 
15 
15 

14 
15 
15 
14 
15 

15 
14 


*6  9.8I49O 

47  9.81505,^ 

48  9.81519  {t 
i9  9.81534^^ 

go  9.81^9 

51  9.81563 

52  9.81578 

53  9.8 1592 

54  9.8I6O7 
l55  9.8I622 


15 
14 

15 
14 
15 
15 
14 

15 
14 
15 

14 


4(>  Degrees. 


C(M. 


9.88425 
9.88415 
9.88404 
9.88394 
9.88383 
9.88372 


9.88362 
9.88351 
9.88340 
9.88330 
9.88319 


9.88308 
9.88298 

9.88287 
9.88276 
9.88266 


9.88255 
9.88244 
9.88234 
9.88223 
9.88212 


9.88201 

9.881 91 
9.88I8O 

9.88 169 
9.88158 


9.88148 

9.88 137 
9.88126 
9.88115 
9.88105 


9.88O94 
9.88083 
9.88O72 
9.88O6I 
9.88051 


9.88040 

9.88O29 
9.88OI8 

9.88OO7 
9.87996 


9.87985 
9.87975 
9.87964 
9.87953 
9.87942 


O. 


9.87931 
9.87920 

9.87909 
9.87898 
9.87887 


9.87877 
987866 
9.87855 
9.87844 
9.87833 


987822 
9.87811 
9.87800 

9.87789 
9.87778 


Sin. 


01 

I 

01 


0 


0 


0  9.92920-^. 
"'9.92945*'' 

9.9297U. 
9.92996*5 

9.93022*° 


Tang. 


O. 


9.92S8J 

9.92407 
9.92433 
9.92458 
9.92484 
9.92510 


0 


9.92585 
9.92561 

9.92587 
9.926I2 
9.926S8 


9-9^663 

9.92689 
9.927 16 
9.92740 
9.92766 


9.9279'iJ 
9.928I7 
992843 
9.92868 
9.92894 


9.93048 
9.9307s 

9.93099 

9.93124^^ 

9.9315015^ 

26 
26 
25 
26 
25 

26 
25 
26 


9.93175 
9.93201 
9.93227 
9.93252 
9.93278 


9.9330s 

9.93329 

9.93354 

9.93380-^ 

993406*^ 

26 


26 
26 
25 
26 
26 
25 

26 
26 
25 
26 
25 


26 
26 
25 
26 
26 

25 
26 
25 
26 
26 


26 

25 
26 
25 


9.93431 
9.934571 


9.93482 
9.935O8 
9.93533 


25 
26 
25 
26 


9.93559^. 
9-93584  ;2 
9.93610;^ 
993636*^ 
9.93661  g 


993687 
9.93712 
9.93738 
9.93763 

9.937^9 


9  93814  g^. 
9-93840  " 
9.9^865 

9.93891,0 
9.9391 6r 


1 


Cot. 


25 
26 
25 
26 
25 


25 
26 
5 


49  Degrees. 


1 


Cot. 


0.076 19  60 

0.07593 

0.07567 

0.07542 

0.0751 

0.0749055 


59 
58 
57 
656 


0.0746*5  54 
0.0743953 
0.0741352 
0.0738851 
0.07362  50 


0.07337 
0.07311 
0.07285 


0.0726046 
0.0723445 


0.07208  44 
0.0718343 
0.0715742 
0.0713241 
0.0710640 


0.07080  39 
0.07055 

0.0702937 

0.07004 

0.06978 


S6 
35 


0.06952  34 
0.06927  33 
O.O69OI  82 
0.0687681 
0.0685080 


29 


0.06825 
0.06799|28 
0.06773  27 
0.06748  26 
0.06722  25 


0.06697  24 
0.06671  23 
0.0664622 
0.0662021 
0.0659420 

19 
18 

17 
16 
15 


0.06569 
0.06543 
0.06518 
0.06492 
0.06467 


0.06441  14 
0.0641613 
O.O639O  12 
0.06364 1 1 
0.0633910 


0.06313 
0.06288 
0.06262 

0.06237 
0.06211 


O.O6I86 
0.061 6) 
0.06135 

0.061 09 
0.06084 


49 

48 

47 


91 
8 

7 
6 


4 
3 
2 
1 


Tang,   r 


1 


21 
22 
23 
24 

25 


Q 
1 
2 
3 
4 
5 

"6 

7 
8 

9 
10 


11 
12 
13 
14 
15 


16 

17 
18 

19 
20 


261 

27 

2h 

29 
30 


31 
32 
33 
34 
35 


361 
37 
38 

39 
40 


41 

42 
43 
44 

451 


461 

47 
48 

[49 
50 


51 

52 

53 

541 

55 

56 
57 
58 
59i 
60I 


Sin. 


9.81694 

9.8 1709 
9.8 1723 
9.81738 
9.81752 
9.81767 


9.81781 
9.81796 
9.8I8IO 
9.81825 
9.81839 


9.81854 
9-81868 
9.818821 
9-81897 
9.8I9II 


9.81926 
9.8 1940 
9-81955 
9.8I969 
9.81983 


9.8I998 
9-82012 
9.82026 
9.82041 
9.82055 


9-82069 
9.82084 
9.82098 
9.82112 
9.82126 


9.82141 

9.82155 

9.82169 
9.82184 

9.82198 


9.82212 
9.82226 
9.82240 
9.82?55 
9.82269 


9.82283 

9.82297 
9.82311 
9.82326 
9.82340 


9.82354 
9.82368 
9.82382 
9.82396 
9.82410 


9.82424 
9.82439 
9-82453 
9.82467 
9.8248 1 


9.82495 

9.82509 
9.82523 

9.82537 
9^2551 

Coir 


TT. 


K  9.87778 
4  9.87767 
T  9.87756 
I  9.87745 
I  9.87784 
I  9.87723 


Cot. 


41  UegreS 


r  9.87712 
4  9.87701 
c  9.87690 

X  9.87679 

*  9.87668 

4  9.87637 
4  9.87646 
I  987636 
4  9.8762* 

*  9.8761s 

49.87601 
I  9.87590 

4  9.87579 

*  9.87568 

I  9.87557 


i>. 


4  9.87546 

4  9.87535 

5  9.87524 
4  9.87513 
4  9.87501 

59.87490 

4  9.87479 
4  9.87468 

4  9.87457 
I  9.87446 


4  987434 

*  9.87423 

?  9.87412 

, .  9.87401 

\  9.87390 


,  9.87378 
4  9.87367 

*  9.87356 
I  9.87345 

*  9.87334 
4 


987322 
9.87311 
9.87300 
2  9-87288 
I  9.87277 


4 


4 


4 


,  9.87266 
9.87255 
9.87243 
9.87232 
9.87221 


9.87209 
9.87198 
9.87187 
9.87175 
9.87164 


9.87153 
987141 
9.87130 

9.87119 
9.87107 


Sin. 


9.94197  25 
9.94222:2 

9.9^248  o^ 
J  9.9427s  pg 

2  9.9429925 


9.94452  25 

9.94477t26 
9.94503125 

ij  9.94528  .>g 
**  9.94554  .^5 


Tang. 


9.9391 6 
9.93942 

9-93967 

993993 

9.9401 8:" 

9.94044  ^^ 


1 


26 

25 
26 
25 


9.9406926 
9.6409525 
9.94120  26 
9.9414625 
9.94171  S 


9.9432426 
9.9435005 

9.9437526 
9.94401  25 

9.944261^6 


9.9457925 
9.94604  2-. 

9.94630  2" 

9.94655 12 

9.94681  25 


26 


9.94706 
9.94732  25 
9.94757  26 
9.94783  25 
9.94808  26 


9.94834^5 
9.94859  05 
9.94884  .,2] 

9.949 10  25 
9.94935  26 

9.94961  25 

9.94986  26 
9.9501225 
9.95037  25 

9.95062  261 


25 


9.95O88 
9.9511s  ..g 

99513925 
9.951 64  ,.g 

9.95190  25 

9.95215  25 
9.95240  oft 
9.95266 1° 
9.95291  26 
9.95317  25 


Cot. 


9.95342  26 

9.95368  2  J 
9.95393  25 
9.95418^'' 


9.95444 


26 


Cot. 


iSOegTcetT 


.l: 


ao6084|6a 

0.06058  59 
0.06033  58 

0.0600757 
0.0598256 
0,0595655 


0.05931 54 
0.05905  53 
0.05880  52 
0.05854  51 
0.05829  50 


0.05803  49 
0.05778  48 
0.05752  47 
0.05727  46 
0.05701  45 


0.0567644 
0.0565043 
0.0562542 
0.0559941 
0.05574  40 


0.05548  S9 
0.05523  88 
0.05497  37 
0.0547286 
0.05446  35 


0.05421 


0.0539633 
0.0537032 
0.05345  31 
0.0531930 


0.05294  29 
0.05268  28 

0.0524327 
0.0521726 
0.05192  25 


0.0516624 
0.05141  23 
0.0511622 
a0509021 


0.05065 


0.0503919 
0.0501418 
0.04988  17 
0.04963  16 
0.0493815 


0.0491214 
0.04887 13 
0.04861  12 
0.0483611 
0.0481010 


0.04785 
0.04760 
0.04734 

0.04709 
0.04683 


0.04658 
0.04632 

0.04607 
0.04582 
0.04556 


34 


20 


9 
8 

7 
6 


4 

I  3 

.2 
•1 

0 


Tang. 
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>16  LOGARITHMS. 

LOGARITHMIC  SINES  AND  TANGENTS. 


LOO  LOO 

LOGARITHMIC,  at  LooibticCurtx,  is  a  name  givefl  to  ■  apinl curve,  havinff  iu  origin  in  die  drcnli'  j^ 

given  to  a  curve  whose  ordinate*  are  in  geometrical  terence  of  a  circle,  and  winmng  continually  about  iti      n 

'  progreaaion,  while  itc  abscisss  are  in  arithmetical  pro-  centre,  without  ever  reaching  it.     The  name  of  lo>  '^f 

gresBJon.     Hence  any  tdndwa  ia  the  logarithm  ctf  its  garithmic  ii  given  to  it,  becauae  it  ii  conAructed  in 

correipoiidiiig  ordinate.     See  Huvgens'  Diurrtalio  de  such  a  manner,  that  if  radii  are  drawn  from  the  centre 

C^roa  GmD'tifu,  where  the  princtpalprapertiea  of  this  to  the  circumference  of  the  circle,  ao  as  ta  intercept 

curve  are  explained ;    Guiao  Grandi's    Demoiutralio  arches,  (commeticiiig  trom  the  origin  of  tbe  crurve,) 

T^e'iremaium  Huygauanarwrn  circa  Logitticam,  aeu  Z<o*  verses  in  arithmetical  progression  wa  pntiona  of  the 

gattlhtnkam  Lineam  ;  Emerson  on  Curve  Una,  and  Ba-  radii  intercepted  between  the  spiral  and  the  centre,  will 

ron  Masms*  Trtati-e  ott  Trigommelry.  vary  in  geometrical  progression.     See  Halley,    Phit 

LOGARITHMIC  Sinks.  See  our  article  on  Aritu-  Traiu.  1695.6.  Na  219,  p.  202,  where  he  has  applied 

HCTfc,  vol.  I.  p.  424.  this  curve  to  the  division  of  the  meridian  lines  in  Mer* 

LOGARITHMIC  Rule,  Nicholsons.  See  Arith>  Gator's  Charts,  and  also  the  woriu  quoted  under  Lth 

HCTir,  vol.  [.  p.  484.  QAUTumc  Oirvea. 

LOGARITHMIC,  or  LoatSTic  Smbu,  is  tfa«  name 
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libdic  b  the  ftcienoe  whfcK  {wofissMS  to  teach  the  nro-  the  mental  Acuities ;  the  second,  containing  pvactu 

per  application  of  the  mentu  fiiculties  in  all  deauc*  roles  for  their  application  in  reasoning.    To  the  iSrst, 

tions  of  reasoning,  we  shall  give  ths  general  name  of  Pneumaiologu  ;  to 

This  science  naturally  divides  itself  into  two  palrts :  the  second,  the  alrady  establidied  name  of  liialic- 

die  first,,  comprehending  a  description  acud  analysis  of  tkt. 


Delnitisa». 


PartL    PNEUMATOLOGY. 


bgy. 


nrtaace 


Pnemnatology  is  higUy  interesting  as  a  branch  of 
inductive  philosophy.  The  mind^  it  is  true,  cannot  be 
subjected  to  the  crucible,  nor  chsoiged,  by  any  chemi- 
cal process,  into  new  forms  and  modifications ;  but  by 
an  accurate  examination  of  its  notions  and  feelings,  we 
can  ascertain  h«yw  &r  tiiey  are  consistent  with  known 
eeneral  principles,  and  how  far  they  are  sanctioned  by 
me  order  and  course  of  nature.  It  has  been  said,  that 
this  is  observation,  and  not  experiment :  this,  however, 
seems  to  be  an  attempt  to  establish  a  needless  distinc- 
tioa«  The  man  who  carefully  analyses  his  ideas  and 
feelings  with  a  view  to  separate  true  from  false  im* 
presaioQaty  performs  an  experiment  as  decidedly  as  the 
natural  phUosophery  who,  by  the  change  and  apposition 
ef  difierent  substances,  observes  the  general  laws  of  na* 
ture.  There  is  nothing  but  observation  in  either 
case ;  there  is  no  new  creation ;  the  object  in  both  is 
to  examine  certain  jphenometM,  and  to  see  whether  tiieir 
txistoice,  in  their  present  form,  be  natural  or  artificial, 
iktl  car  imaginary :  and  the  man  who,  by  attention  to 
his  own  mind,  can  rectify  false  associations,  and  teach 
othoB  the  important  secret,  performs  a  most  important 
service  ta  himself  and  the  public. 

But  then,  it  is  said,  that  no  discoveries  can  be  made 
in  intdOectual  researches ;  that  nobody  ever  dreams  of 
being  -pat  in  possession  of  a  new  sense,  or  of  a  facul^, 
different  from  those  already  felt  and  recognized  by  the 
geniality  of  mankind,    lliere  is  a  fallacy  in  this  ar« 
gument,  of  which  those  who  use  it  are  not  aware.    It 
would  certainly  be  rash  to  affirm,  that  we  know  the  ut- 
most limits  of  mental  resources,  and  that  no  new  views 
can  be  given  o£  our  faculties,  which  may  contribute  to 
our  happiness  and  improvement.    But  without  seardi- 
ing  for  new  faculties,  who  can  pretend  to  say  that  he 
has  acquired  the  full  use  and  exercise  of  his  mental  re* 
sources  ?     Is  he  exactiy  aware  of  the  extent  to  which 
they  may  be  carried,  or  of  the  objects  to  which  they 
may  be  applied  ?     Has  he  emancipated  his  mind  from 
every  false  impression,  and  delivered  his  fiiculties  from 
svery  prejudice  which  may  impede  their  exertion,  or 
obstruct  his  own  happiness?     Till  he  has  done  all  tiiis, 
he  need  not  complam  of  want  of  novelty  in  the  philo- 
sophy of  mind:  and  when  he  views  the  subject  in  con- 
nection with  these  important  ends,  he  can  scarcely  fisdl 
toperoeive>  that 

•«  The  proper  itiidy  of  maokind  is  man.*^  * 

In  thej^iilosophy  of  mind,  indeed,  there  is  not  the 
ssme  frcinty  of  putting  the  public  in  possession  of  the 


the  physical  sciences.  Every  improvement  in  the  lat- 
ter, instantly  becomes  pubhc  property;  and  it  is  no 
sooner  announced  than  every  lover  cf  sdenoe^  can 
make  himself  master  of  the  wnole  process  by  which  it 
was  discovered ;  for  he  is  led  \qf  tne  hand  every  inch 
of  the  way^  The  case  is  totally  different  in  the  philo- 
sophy of  mind ;  in-  this  science,  the  improvementsmade 
by  one  individual  cannot  be  communicated  to  another^ 
without  a  process  of  thinking  almost  as  intense  as  that 
employed  by  the  original  discoverer ;  the  mind  merely 
perceives  the  ^oal,  without  discerning  the  distmct  road 
that  leads  to  it,  whilst  a  thousand  phantasies  present 
themselves,  whidi  distract  the  mmd  with  delusive 
prospects,  and  either  induce  it  to  stop  shorty  or  carry  it 
on,  fatigued,  prejudioed,  and  disheartened,  to  its  ongi* 
nal  aim.  We  can  step  almost  at  once  into  the  discove* 
ries  of  Newton;  but  w^  may  almost  despair  of  ever 
reaching  the  comprehension  of^Bacon :  in  the  one  case;^ 
the  precise  process  is  set  before  us ;  in  the  other,  the 
object  can  Goly  be  attained  by  a  fixed  attention  to  the 
unembodied  conceptions,  and-  evanescent  feelings  of 
our  own  minds  :*  a  species  of  mental  exertion  more 
difficult  than  any  that  is  employed  in  physical  re» 
searches. 

But  the  study  of  the  human  mind  is  neglected^ 
chiefly  on  account  of  the  misconceptions  which  men 
form  respectinsr  its  object  and  end.  Some  of  its  most 
important  resmts  are  displayed  in  unlearning  false  inw 
pressions,  and  in  throwing  off  the  dominion  of  preiu- 
dices,  which  we  suck  in  lumost  with  tiie  nurse's  milk^ 
and  which  insensibly  infect  our  notions^  and  conse^ 
quentiy  our  characters  and  conduct. 

DedocsttM 

VoeHbuSk 

The  world,  however,  does  not  see  the  giory  of  such 
investigations.  Any  thing  tiiat  promotes  public  pros* 
perity,  by  pointing  out  new  sources  of  wealth,  or  by^ 
directiog  industry  into  more  profitable  channels,  le 
re«dily  appreciated,  and  highly  approved ;  whilst  the 
studies  wmch  have  for  their  object  to  rectify  sentiment, 
to  improve  the  inward  taste,  and  regulate  the  rational 
faculties,  are  neglected,  if  not  despised;  and  man  be« 
comes  more  and  more  agglutini^ed  to  the  external 
world,  from  which  it  is  the  object  of  true  philosophy  ta 
detach  him. 


- — .  — — -^  _  ^^ — -o  —  ^ — ^^^^„„.w.  w.  «.^        It  will  probably  be  said,  tiiat  we  are  here  confounds* 

impovements  of  individuals  as  there  is  in  the  case  of   ing  moral  with  metaphysics  studies^  and  practical  re* 
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Pueutuato.  sultfl  with  inteUectual  operations.  We  are  not  con- 
j^'-  founding,  but  combining  them ;  because  we  tliink  they 
never  should  be  separated,  as  the  only  legitimate  ob- 
ject of  the  philosophy  of  mind,  whatever  form  it  n>ay 
assume,  is  to  correct  the  judgment,  to  improve  the  ?ea* 
son,  to  refine  the  taste,  to  sweep  away  the  mists  of  er« 
ror,  and  thus  to  meliorate  the  ordinary  condition  of  hu- 
man life. 

It  ifi  not  denied  that  these  objects  have  sometimes 
been  lost  sight  of,  and  that  the  faculties  have  ofleu 
been  wasted  in  an  empty  parade  of  talents^  and  in  in- 
vestigations which  tend  rather  to  dazzle  than  improve. 
We  do  not  pretend  to  justify  this  abuse  of  ingenuity; 
nor  do  we  contend  for  the  utility  of  many  of  mose  in- 
teUectual researches  to  which  the  world  has  long  looked 
up  with  reverence,  but  which  have  been  exploded  by 
the  unfettered  good  sense  of  moden^^times.  But' amidst 
the  general  disinclination  to  mental  philosophy,  and 
whilst  almoqt  all  Uie  talent  of  the  ace  is  turned  to  phy- 
feicarre8earches,'we  may  be  allowed  to  hint,  that  mere 
has  been  a  ^eater  waste  of  ingenuity,  in  absurd  theo- 
ries respecting  some  of  the  laws  of  nature,  and  in  use- 
less investigations  Into,  some  minute  properties  of  mat- 
ter during  the  lastcefitu.^^  than  has  oisgraced  pneuma- 
tology  for  more  than  two  hundred  years:  and  the  jar- 
ring, and  perpetually  changing  opinions  of  physiolo- 
gists and  chemists^  form  a  cunous  (it  is  not  clear  that 
we  should  say  favourable)  contrast  to  the  uniformity  of 
opinion  which  prevailed  for  so  many  ages,  under  the 
influence  of  Aristotelian  preponderancy.  Bacon  had 
the  honour  of  first  throwing  off  the  chains ;  and,  as  is 
the  case  in  most  revolutions,  the  human  mind  under- 
went a  revulsion,  which  threw  its  feelings  into  an  op- 
)posite  directioh,  and  produced  a  dislike  of  the  authority 
which  had  so  long  controlled  it  It  passed  from  a 
rigid  despotism  to  a  licentious  democracy;  and,  from 
the  contemplation  of  its  own  resources,  to  the  ^most 
txdusive  investigatiph  of  the  properties  of  the  material 
world. 

Whilst  we  rejoice  in  the  advancement  of  science  in 
every  shape  and  de^ee,  we*  cannot  help  lamenting  that 
the  study  of  mind  is  so  much  neglectea  in  the  present 
4ay ;  and  that  a  race  of  mimiie  philosophers,  whose  re- 
searches are  confined  'to  retorts  and;  crucibles,  should 
have  attempted,  with  too  much  success^  'to  brinff  dis- 
credit on  the  sublimest  studies  that  can  occupy  the  at- 
tention of  the  human  mind.  It  were  to  be  wished  that 
they  would  attend  to  the  words  of  Bacon,. whom  they 
pretend  to  follow :  Comlemplaiiones  nalurct,  et  corporum 
'ta  simpUcitale  sua,  iniMectum  frangunl  et  commtnuunt. 
Aph,  SI. 

All  the  pleasures  of  imagination  and  taste,  all  the 
beauties  of  poetiy,  all  the  riches  of  eloquence,  all  the 
advanti^es  of  ethics,  law,  and  politics,  are  branches  of 
the  phuosophy  of  the  human  mind;  and  they  are  a 
.thousand  times  more  interesting^  and  more  useful  to 
^  aociety,  than  all  the  discoveries  of  mere  science  .since 
V  the  beginning  of  the  world.     In  directing  the  attention 
of  our  readers  to  the  subject  of  pneumatol<igy»  we  shall, 
«i  least,  not  be  deficient  in  seal  for  tlie  honour  of  the 
adenoe ;  and  we  will  venture  to  throw  in  our  own  in- 
dependent contributions,  with  a  view  to  enlarge  its 
boundaries.    WJiether  they  be  original    or  not,  the 
reader  may  judge :   they  are  at  least  unborrowed  and 
,  unbiassed,  either  by  studied  conformity,  or  opposition 
to  any  preceding  system. 

In  consequence  of  the  perfect  independence  which 

,  we  mean  to  preserve  in  the  first  part  of  this  article,  we 

may  be  expected  to  differ^  in  many  respects,  from  some 


eminent  pneumatologists  who  have  fkvoured  the  world 
with  their  speculations.  We  have  the  misfortune  to 
differ,  in  some  important  points,  frata  a  living  author 
of  deserved  celebrity,  for  whose  talents  we  entertain 
the  sin^est  respect.  But  we  write  not  to  oppose  him, 
or  to  undermine  his  system ;  where  our  ideas  coincide 
with  his,  we  shall  Ibe  proud  of  the  sanction  of  his  au- 
thority ;  and  when  we  controvert  any  of  his  doctrines, 
it  .is  only  -in  self.'defence,  po  counteract  their  weight,  as 
mllitaiting  against  our  own  conclusions.  Though  stu« 
dious  to  avoid  error,  we  scarcely  hope  absolutely  to  at- 
tain this  desirable  object.  On  a  subject  of  sucn  diffi- 
culty and  extent,  it  would  be  presumptuous  to  dogma- 
tize, or  to  affirm' that  we  have  altogether  escaped  thfe 
influence  of  those  Idola,  which  have  erected  their  shrine 
in  every  breast,  and  have  abstracted  part  of  that  ho- 
mage wh|ch  ahoilld  have  been  offered  undivided  at  the 
altar  of  truth.  As  we  are  not  so  anxious  to  establish  a 
system  as  to  excite  inquiry,  we  shall  consider  our  ob- 
ject in  a  great  ineasure  gain^,  if  we  can  attract  atten- 
tion to  a  most  elegant  and  interesting  object  of  study. 

Niful  est  in  ititeffectu  qttod  nan  Juit  jiritis  in  sensy,  is  Ongh:  i 
a  maxim  of  the  schools  which  remained  undisputed,  oar  urn 
till  the  acuteness  of  modern  metaphysicians  began  to'^*' 
suspect  that  it  was  either  erroneous  in  its  principle,  or 
dangerous  in  its  tendency.  And,*certainly;  it  is  pretty 
obvious,  that  if  there  be  no  itTeas  in  the  mind,' but  sach 
as  have  entered  by  the  senses,  there  can  be  nothing 
there  but  the  ideas  of  sensible  objeqta  ;  a  notion  which 
would  undermine  at  once  the  foundations  l>oth  of  reli- 
gion and  moralitv.  Locke  extended  the  maxim  of  the 
schools^  by  laying .  down  sensation  and  rejection  as 
the  origin  of  our  knowledge ;  and  even 'this  extension 
of  the  niaxim  has'  been  thought  too  'limited:  and  Mr. 
Stewart,  who  has  stated  more  clearly  than  any  other, 
the  erroneous  conclusions  which  may  be  built  on 
Lockers  doctrine,  propose^  to  receive  it  with  the  fof- 
lowihg'qualffication ;  "  that  the  first  occasionsoh  which 
our  various  faculties  are  exerciserf,  and  the  elements  of 
all  our  knowledge  acouired,  may  be  traced  ulthnately 
to  oui*  intercourse  with  sensible  objects."' 

To  us  it  appears,  that  even  this  qualification,  or  cx« 
planatipn,  is  not  sulflcifent ;' and  that  we  never  can 
nave  a  rational  system  of  pntfumatology  til)  more  jna- 
tice  is.done'to  the  original  sensations  of  our  nature, 
and  to  certain  feeh'ngs  which  are  coeval'  with  the  ex- 
istence of  the  human  mind.  According  to  the  doctrine 
of  Locke,  even  as  qualified  and  adopted  by  Mr.  Stew- 
art»  the  mind  derives  all  its  first  materials  of  thinking, 
and  of  sensation,  from  the  External  world.  ^  But  thn 
appears  to  be  at  least  a  questionable  position.  The 
feelings  of  pleasure  and  pain,  of  desire  and  passion,  do 
not  depend  on  the  external  world:  it  soon  becomes, 
indeed,  the  principal  means  of  their  excitement ;  but 
they  undoubtedly  exist,  and  are  felt  in  the  mind,  be- 
fore it  has  formed  any  acquaintance  with  the  material 
world.  In  short  they  are  bom  with  us,  and  necessari- 
ly exist  in  a  percipient  mind.  Thus,  we  are  fiimishcd 
by  the  constitution  of  our  nature,  not  only  with  capa- 
bilities of  knowledge,  and  proper  organs  for  the  at- 
tainment of  it,  but  the  very  principles  which  impel  to 
the  acquisition  of  all  knowledge,  via.  the  desire  of  plea- 
sure, founded  on  the  aversion  to  pain;  and  the  verj^  end 
for  which  all  knowledge  ia  acquired,  viz.  the  conscious- 
ness of  enjoyment,  may,  and  we  have  no  doubt  actually 
do,  exist  in  the  mind,  before  it  is  solicited  by  the  es- 
citements  of  the  external  world. 

We  are  very  far,  then,  from  considering  the  mind  as 
a  tabula  rata  ;  it  possesset  (in  its  original  constitution) 
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iin«to   instincts,  feelings^  and  propensities,  which  put  in  mo- 
^y-      tion  the  whole  machineiy  of  the  human  mind,  and 
y^'^^  lead  it,  step  by  step,  from  want,  weakness,  and  ignorance, 
to  all  the  riches  of  moral  and  intellectual  knowledge. 
:c*trei-      Locke,  in  his  zeal  to  overturn  the  innate  ideas  of 
tg         Descartes,  overlooked,  in  a  great  measure,  the  power- 
itt  ia-   fdi  influence  of  the  principles  we  have  mentioned  in 
^"^   the  acquisition  of  knowledge.    We  have  no  wish  to  ad- 
vocate the  cause  of  those  exploded  notions  which  Locke 
has  assailed  with  such  a  formidable  array  of  arguments 
and  learning.     But  we  have  no  hesitation  in  avowing, 
that  we  think  his  zeal  has  carried  him  a  ^eat  deal  too 
far.     His  object  was  to  show,  that  the  pnnciples  of  all 
our  knowledge  enter  by  the  senses,  and  are  afterwards 
formed  by  reflection,  into  various  classes  and  com- 
pounds ;  and  that  from  one  or  other  of  these  two 
sources,  arises  every  idea  that  can  enter  the  human 
mind.    In  conformity  with  this  opinion,  he  has  been 
at  great  pains  to  show  that  we  brought  no  knowledge 
into  the  world  with  us ;  a  point  which  he  has  labour^ 
with  needless  anxiety,  as  scarcely  any  body  in  their 
sober  senses  would  Contend  for  more,  than  that  man  is 
bom  with  capabilities'  of  knowledge,  and  that  his  na- 
i         ture  is  so  constituted,  that  in  given  circumstances,  cer* 
tain  faculties^  or  certain  feelings  will  be  evolved ;  a  po- 
sition which  does  not  militate  against  Locke's  leading 
idea  respecting  the  origin  of  our  knowledge.     It  >was 
y*         sufficient  for  £ls  purpose  to  show,  that  these  ftcuHies 
;'         or  feeling  are  not  evolved  without  excitement ;  ^  that 
this  excitement  is  produOMl  by  external  objects,  and 
communicated  to  the  mind  through  the  medium  of  the 
senses.    It  is  really  trifling  withnis  readers  to  attempt 
to  show  that  the  ideaa  of  personal  identity,  tsf  God,  and  of 
worihin,  are  not  bom  with  children.     If  any  idea  n'e- 
cessarily  arises  in  lYik  mind,  in  certain  ciroumatancesy 
that  Idea  is  innate  in  the  only  intelligible  sense  of  the 
word;  it  is  at  least  conaiiltfni/,  as  Lord  Shaftesbury 
terms  it;  who,' in  allusion  to  Locke's  laboured  argu- 
'l^^       ment  on  this  subject,  asks,  with  a  sneer,  *'  whether  the 
idea  of  women,  and' what  is  sought  after  in  women,  be 
not  learnt  from -a  catechism/'  instead  of  resulting  from 
the  constitution  of  our- nature;  and 'whether  there  may 
not  be  a  danger  of  a  general  depopulation,  should  the 
knowledges  this  important  idea  be  lost P 

We  have  already  said  that  the  mind  has  original 

/l^  sensations  which   do  not  proceed  from  the  extemid 

^  [x,    world ;  and  that  it  must  be  conscious  of  pleasure  and 

\^\  the  pain,  before  it  is  acquainted  with  the  existence  of  any 

^^"^       thing  but  its  own  feelings.   The  senses  gradually  mdse 
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^^ '  it  acquainted  with  the  external  world  ;  it  soon  learns 
its  dependence  on  it  fbr  enjoyment ;  for  from  the  very 

F^^  beginning  it  sees  that  the  gratification  of  all  its  wants 
lies  miihout  itself;  and  from  this  circumstance  we  may 
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it^[     date  its  first  acquaintance  with  the  material  world. 
eic:^     Since  we  depend  so  much  on  the  external  world  for 
n  tii^^,    existence  ana  for  happiness,  it  is  of  the  utmost  conse- 
ritb  ^^    auence  that  we  learn  to  select  such  objects  as  are  use- 
is,  '^]    nil,  and  to  avoid  such  as  are  hurtful.     It  is  but  a  short 
^^     way  indeed,  that  the  unaided  experience  of  mankind 
(oc/^   Would  carry  them  in  determining  what  is  proper,  or 
fffSi'"'    what  inexpedient:   we  learn  more  in  a  few  years  from 
jfb^    the  instructions  of  others,  than  insulated  savages  would 
^^  icquire  in  centuries,  from  their  own  experience.     Still, 
^^j?'^  however,  the  author  of  our  nature  has  laid  the  founda- 
^'^^  tion  of  this  knowledge  in  the  constitution  of  the  human 
^:j^J'  frame;  and  how  much  soever  we  may  owe  to  educa- 
jj^itfd    tion  and  instruction,  yet  it  is  not  true  that  man  is  alto- 
gether  the  creature  of  circumstances,  or  that  his  habits 
u^'}'  ^^ dispositions^  likings  andaversionl^;  are  casual,  and 
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the  offspring  of  preiudice.  For  we  find  that  each  of  Pneumato. 
the  senses  has  specific  objects  of  gratification,  and  that  1^87' 
some  things  are  chosen,  and  some  rejected;  some  ad-  """"V^*^ 
mired,  and  some  disliked,  the  ver^  first  time  they  are 
presented,  according  as  they  gratify  or  offend  one  or 
other  of  the  external  senses.  The  eye,  the  ear,  the 
taste,  the  smell,  the  touch,  decide  instantaneously  whe> 
ther  the  objects  presented  to  them  be  agreeable  or 
otherwise.  'Thus  our  natural  senses  carry  us  a  consider* 
able  way  in  the  acquisition  of  knowledge;  and,  as  far 
as  they  go,  render  us  independent  of  the  results  of  ex« 
perience.  We  dissent  entirely  then,  from  that  philoso* 
phy  which  makes  the  senses  derive  their  impressions 
fvkolfy  from  experience,  and  from  the  ascertained  qua* 
lities  of  the  objects  presented  to  them.  We  contend 
that  they  pronounce,  at  once,  suojure,^  whether  certain 
objects  are  ajg^reeable  or  disagreeable,  without  any  know- 
ledge of  their  utility  or  hurtfulness.  We  lose  a  verv 
beautiful  arffument  for  the  beni^ity  of  the  Deity,  if 
we  admit  uiat  the  senses  receive  their  impressions 
merely  from  recollection  of  the  qualities  of  objects. 
It  is,  no  doubt,  an  indication  both  or  wisdom  and  good« 
nsns,  that  the  mind  is  made  capable  of  treasuring  up 
for  die  use  of  life;  the  experience  which  the  senses  con« 
vey.'  "Sut  it  is  better  still,  and  shews  a  more  deep-laid 
plan  fbr  human  happiness,  when  we  find  that  the  senses 
nave  original,  independent  impressions,  and  that  these 
correspond,  as  they  generally  do.  With  the  results  of 
experience.  We  have  thus  a  double  security  for  our 
happiness ;  fior  we  have  the  natural  intimations  of  the 
senses,  and  the  knowledge  of  fiicts,  pointing  to  the  same 
goal,  and  combining  their  results  io  teach  us  wisdom. 
In  short,  it  it  evident  that  the  author  of  our  nature  haa 
suited  the  external  world  to  our  senses^  or  our  senses  to 
it,  by  m  necessary  adaptation,  so*  that  the  impressions 
whidi  we  reoerve  are  not  casual  and  fortuitous,  but  arise 
necessarily,  in  -given*  circumstances,  from  the  faculties 
of  our  tninds,  ami  the  constitution  of  the  visible  world. 
.  >  The  mind  then  is  not  so  a^oliitely  unfurnished  as 
«ome^  have  supposed ;  instincts  are  implanted  in  it, 
.which  lead  it  a  certain  length  in  the  prosecution  of  en« 
joyment,  the  only  stimums  to  intellectual  exertion. 
Appetites  and  desires  are  inherent  in  it ;  even  Locke 
will  admit  these  to  be  innate  (Book  i.  ch.  4. :)  it  haa 
the  idea  of  mind  from  its  own  conscious  energies ;  it  haa 
the  idea  of  something  distinct  from  mind, -by  feeUng  its 
desires  gratified  by  external  objects ;  it  has  the-  idea  of 
power,  as  soon  as  Uic  child  can  emit  vohmtary  cries.  We 
say  It  has  these  ideas,  and  acts  upon  them,  because  they 
necessarily  arise  from  the  very  first  developement  of  its 
faculties,  aldiough  it  may  never  entertain  a  philosophi- 
cal speculation  on  the  subject. 

Such  being  the  intellectual  materials  of  the  mind,  it  Ideis  of 
soon  receives  abundant  food  from  the  external  world,  fensibla  ob« 
As  soon  as  experience  makes  us  acquainted  with  the  J^'*" 
properties  of  the  objects  aroond  us,  we  learn  to  know 
which  of  the  senses  thev  are  most  calculated  to  gratify ; 
and,  by  a  more  extended  experience,  we  learn  what  is 
best  adapted  to  our  general  comfort  and  convenience. 
This  knowledge  is  treasured  up  in  the  memory,  which 
may  be  considered  as  a  continuous  perception ;  its  pro« 
vince  being  to  retain  the  impressions  originally  conven- 
ed to  the  mind  by  perception.  This  is  memory  in  its 
simplest  form.  We  shall  afterwards  have  occasion  to 
display  the  treasures  with -which  it  enriches  the  under- 
standing. The  mind  being  thus  furnished  with  impres- 
sions, conveyed  originally  by  perception,  and  retained 
by  memory,  the  will,  or,  (to  xk^o  a^  new  term,  though 
we  protect  against  the  introduction  oi'  a  new  faculty.) 
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Paeamtio-  jb^  derideraiwe  prindpla  of  our  natur^^  bom  with  ub^ 
^^'  and  foundad  on  our  wants,  i«  constantly  at  work  to  com* 
bine  these  impressions  in  the  form  most  pleasing  to  the 
fancy ;  or  is  employed  in  devising  means  to  secure  the 
recurrence  of  such  as  experience  has  shown  to  afford 
dehght. 

.  Can  any  thing  be  simpler,  then,  than  the  apparatus 
whidi  the  authiHr  of  our  nature  has  provided  for  the  ac- 
quisition of  knowledge,  and  the  attainment  of  happi* 
ness  ?  We  see  in  man,  a  creature  bom  with  the  feelmg 
of  wants,  which  cannot  be  gratified  by  his  own  re- 
sources. He  receives  his  gratification  from  external 
(>bjects ;  the  use  of  his  senses  u,  to  bring  these  objects 
within  his  reach,  and  to  decide  on  their  qualities.  Me- 
mory retains  the  knowledge  thus  acquired,  and  directs 
'to  the  same  objects,  when  a  renewal  of  the  gratification 
is  desired ;  or  should  satiety  arise^  or  the  insufficiency 
of  past  gratifications  be  discovered,  the  will  prompts  to 
new  experiments  founded  on  the  principle  of  analqgv, 
or  on  inductive  reasonings  from  what  we  have  alreaay 
observed  and  felt 

This  is  the  <Mrigin  of  all  ourideas  of  sensible  objects ; 
«nd  when  we  consider  what  an  immense  variety  of  feel* 
ings  is  associated  with  these  ideas,  we  see  at  once  an 
ample  fund  of  intellectual  resources.  But  are  not  differ* 
ent  fiundties  necessary  for  the  perception  of  ideas  of  a 
different  description?  What,  for  instance,  have  the  ideas 
of  God,  of  moral  obligation,  and  the  like,  to  do  with  the 
external  senses  ?  Or  can  any  of  the  ideas  which  enter 
by  die  senses,  or  any  combinations  of  these  ideas  lead  to 
the  important  conclusion  that  there  is  a  God,  who  has 
fixed  a  law  of  moral  obligati(m  which  his  creatures  are 
bound  to  obey?  Locke  supposes  that  they  may;  we 
think  otherwise;  and  even  Mr.  Stewart's  qualifica- 
tion of  his  doctrine  does  not  remove  our  doubts.  For 
we  conceive  that  when  the  mind  is  considered  merely 
as  an  intellectual  machine,  receiving  and  compounding 
impressions,  (and  in  this  light  it  is  considerea  by  most 
pneumatologists,])  the  result  at  best,  would  be  nothing 
more  than  descriptive  poetry ;  and  we  should  remain 
strangers  to  some  of  the  most  sublime,  and  interesting 
fieeliiigs,  which  can  afiiect  the  hopes  and  fears  of  rationid 


Ides  of  Ood  Bat  the  mind  never  ought  to  be  considered  solely  in 
its  intellectual  character,  but  as  influenced  by  the  active 
energies  of  the  will ;  and  by  several  important  intima- 
tions, which  are  either  co-existent  with  its  faculties,  or 
emanate  from  the  constitution  of  its  nature,  rather  than 
fiNxn  the  information  of  the  senses ;  and  it  is  chiefly  to 
the  unnatural  disjunction  which  has  been  made  between 
the  intellectual  phenomena,  and  those  which  depend 
more  immediately  on  volUum,  that  we  are  to  ascribe 
the  difficulties  and  absurdities  which  have  vexed  and 
disgraced  mental  philosophy.  There  is,  no  doubt,  room 
for  a  distinction  between  these  two  classes  of  phenome- 
tw:  but  it  is  not  of  that  exclusive  nature  which  meta- 
physicians have  generally  supposed ;  for  no  facul^  of 
the  mind  is  absolutely  indeptodent  o£  the  ^iU  J  ii  we 
except  simple  perception,  and  the  simplest  modincations 
of  memory,  which  may  be  considered  merely  as  percep- 
tion at  seoond  hand.  Taking  the  intellectual  powers  by 
themselves,  that  is^  confining  our  observation  merely  to 
the  ideas  which  enter  by  the  senses,  and  are  stored  up 
inthememory^  we  certainly  never  would  be  able  to 
account  for  many  important  ideaa  whidi  find  admission 
into  the  human  mincL  But  when  we  consider  that  we 
obtain  a  great  many  orisrinal  ideas,  from  the  original 
fedinffs  whidi  lay  the  foundation  of  moral  obligi&on, 
and  tttit  the  will  is  actiyely  ensplojed  in  every  exercise 


of  the  understanding,  we  shall  find  little  dlfReohy  hi 
accounting  for  every  id^,  even  the  most  sublime  or  sb-    % 
stract  that  can  enter  the  human  mind. 

The  child,  for  instance,  as  soon  as  he  can  sock  the 
breast  which  gives  him  nourishment,  or  open  and  shut 
his  eyes  in  ob^ience  to  the  volitions  of  his  mind,  knows 
that  he  has  pamer;  and  with  the  idea  of  pomer,  that  of 
eausaiion  is  inseparably  connected.  Here,  then,  are  two 
profound  ideas  which  have  drawn  resumes  ttm  phikv 
soldiers,  which  every  child  acts  upon  from  the  moment 
he  draws  the  breath  of  life ;  and  which  lead  him  un- 
consciously to  the  most  important  conclusions.  He  soon 
feels  that  his  own  power  is  not  sufficient  fiir  the  grsti- 
fication  of  his  wants :  he  considers  supreme  power  for 
this  purpose,  to  reside  in  his  parents :  and  tne  spoibd 
child  who  covets  the  moon  for  a  play-thin^  ana  criei 
beoause  he  cannot  obtain  it,  is  petrocm^  satisfied  that  it 
is  inthepower  of  hisparents  to  give  it.  The ideaimproves 
BB  he  advances,  till  he  acquires  moee  accurate  notions  of 
the  general  power  and  resources  of  man.  He  is  then 
as  fSly  convinced  that  the  phenomena  of  the  visible 
universe  are  beyond  the  range  of  human  power,  as  he 
was  at  first,  that  the  means  oi  gradfyipg  nis  wanU  lay 
beyond  the  sphere  of  his  own  body. 

In  this  way  he  is  led  to  the  idea  of  a  God,  almost  ss 
naturally,  or  we  may  say  necessarily,  »§  he  was  at  fint 
to  the  idea  of  the  external  world.  Locke's  objections 
here  are  of  no  force.  ''  Can  it  be  thought,"  says  he, 
''  that  the  ideas  men  have  of  God,  are  the  characters 
and  marks  of  himself  engraven  in  their  minds,  by  his 
own  finger,  when  we  see  that  in  the  same  country,  un* 
der  one  and  the  same  name,  men  have  far  different,  nay, 
oflen  contrary  and  inconsistent  ideas  and  conceptions  of 
him  ?  Their  agreeing  in  a  name  or  sound  wul  scaroe 
prove  an  innate  notion  of  him."  Book  i.  di.  4.  l^.  We  | 
are  not  talking  of  accurate  and  enlightened  notions 
respecting  the  nature  and  attributes  of  God,  but  of  the 
simple  idea  of  his  existence :  and  an  infidlible  founda- 
tion is  laid  for  this  idea  as  soon  as  a  man  perceives  that 
human  power  could  not  make  the  universe. 

There  can  be  no  gfeat  disunce  between  the  idea  of  s  orn« 
God,  and  tliose  of  r^tgious  and  moral  obligation ;  for  ss  obl««l 
soon  as  we  admit  the  idea  of  a  Creator,  we  must  slso 
admit  that  he  is  the  author  of  those  laws  which  re- 
late the  external  world,  as  well  as  the  constitution  of 
our  nature.  We  feel  that  these  laws  oufffat  to  be  obey- 
ed ;  because  obedience  to  them  ensures  Eappiness,  and 
transgression  produces  misery  ;  and  we  must  be  con- 
yinc^  that  the  Being  who  appointed  them  is  entitled  to 
reverence,  being  evidently  the  arbiter  of  our  denies, 
and  able  to  award  pain  or  enjojnoient.  These  points  fidl 
more  properly  to  be  illustrated  under  the  head  of  mcral 
phUoiophy;  but  they  cannot  be  improper  here,  .when 
wearetreatingof  the  origin  of  human  knowledge;  and 
they  are  introduced  at  present,  with  a  y iew  to  show  that 
not  only  the  existence,  qualities,  and  relaticns  of  exter- 
nal objects,  are  communicated  to  the  mind  by  the  sim- 
ple apparatus  of  the  senses ;  but  that  in  the  same  source 
along  with  the  original  feding9  of  our  nature,  a  founda- 
tion is  laid  for  sJl  those  principles  which  advance  the 
moral  dignity  of  man. 

We  have  no  use,  then,  for  innate  principles,  as  under* 
stood  by  Descartes,  and  combated  by  Locke ;  but  this  we 
contend  for,  that  the  human  mina  is  so  constituted  in 
its  own  nature,  and  so  adapted  to  the  tenement  whidi  it 
inhabits,  and  to  the  constitution  of  the  material  world  bf 
which  it  is  surrounded^  that  certain  ideas  necesHorihf 
arise  in  certain  circumstances.  That  many  impocteni 
ideas  are  never  evolyed  in  some  minds  is  ao  objectisni 
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Though  some  we  born  deaf  or  blind,  and  consequently  .  inclined  to  think,  that  tlie  uhima!e  principles  of  our  na- 
can  have  no  ideaa  of  sound  or  colour,  yet  it  cannot  be  ture  are  much  fewer  than  some  eminent  modem  phi- 
argued  from  this  defect  that  these  are  not  natural  and    losophers  have  represented. 

unavoidable  sensations  when  the  senses  are  perfect.  In  In  physical  science,  ahnost  every  yedr  is  reducing 
the  same  manner,  every  idea  that  belongs  to  man  as  a  the  number  of  those  principles  which  were  formerly 
sentient,  rational,  and  moral  being,  must  be  evolved    considered  as  ultimate  and  inexplicable.     Arguing,  a 


Pneunii>« 


priori,  from  the  simplicity  of  nature,  we  hiiffht  expect 
the  same  process  to  take  place  in  the  philosonhy  of 
mind;  unless  the  ultimate  principles  which  regxuate  its 
operations  have  already  been  discovered :  and  we  can- 


when  he  is  placed  in  favourable  circumstances. 
Stevart     ^^  ^"^  be  seen,  however,  from  our  preceding  reason- 
the      ing,  that  our  opinion  does  not  coincide  with  that  of  some 
auphi-  of  die  Grecian  philosophers,  which  has  been  embraced 
^cn.    \^j  several  in  modem  tunes,  viz.  that  certain  «tm/i/e  ideas    not  but  think  it  inauspicious  to  the  progress  of  this  sci- 

wh^  cannot  be  traced  to  the  external  senses,  nor  to    ence,  when  we  dailjr  see   principles  multiplied,  and 

any  modificationoftheir  intimations,  necessarily  arise  in    powers  invented,  which  were  never  heard  of  before^ 

the  mind  by  Uie  exercise  of  reason.^  We  do  not,  however, 

object  totms  opinion  so  much,  because  it  is  false,  asbe« 

cause  it  is  impafect,and  not  necessary  for  accounting  for 

the  phenomena :  for  we  hold,  that  the  elements  cuf  all 

knowledge  are  laid  in  the  constitution  of  omr  nature,  and 

have  their  foundation  in  the  intimations  conveyed  by  the 

senses,  or  in  those  original  feelings  which,  excite  and 

direct  the  active  energies  of  the  wiU.     Mr.  Stewart  as- 

snts  to  the  opinion  cf  Socrates,  "  that  it  cannot  be  any 


The  discoveries  in  physics,  consist  in  the  extension  and 
application  of  known  principles  to  new  phenomena, 
mther  than  in  the  invention  of  new  laws.  I'his  has  not, 
of  late,  been  the  mediod  adopted  in  intellectual  research- 
es ;  and  many  who  have,  m  other  respects,  -deserved 
well  of  philosophy,  have  rendered  the  study  of  mind 
more  complicated  by  a  needless  multiplication  of  pow- 
ers and  faculties.  It  should  be  remembered,  that  the 
mind  is  one  and  inditntihle  ;  and  what  have  been  called 
of  the  powers' of  sense  that  compares  the  perceptions  of  its  different^/oac^fier,  are  nothing  but  the  same  energy 
all  the  senses,  and  apprehends  tne  general  affections  of    directed  to  different  subjects,  and,  on  that  account 


things.**  By  the  general  affeclions  aflhings^  he  means 
hUntittf^  numbers,  simtUtude  disdmiUtude^  equality^  tn- 
equality,  jHi>«f  mu  Mxf* :  "  an  enumeration,"  says  Mr. 
Stewart,  which  is  of  itself  suificient  to  show,  how  very 
nearly  bis  view  of  this  subject  approached  to  the  con* 
elusions  which  I  have  been  endeavouring  to  establish 
concerning  the  origin  of  our  knowledge."  Now,  to  us 
it  appears  that  this  is  making  the  process  of  thinking 
infinitely  more  operose  than  it  ever  was  intended  to  be 
by  nature.  It  seems  impossible  to  doubt  that  several, 
at  least,  of  the  ideas  specified  in  this  enumeration,  find 


alone,  designated  by  difibrent  names. 

We  do  not  think  that  the  ablest,  and  most  ingenious 
of  our  modem  pneumatologists,  are  free  from  the  charge 
of  having  given  additional  complexity  to  the  study  of 
mind ;  and  it  is  to  be  lamented  diat  they  have  been 
compelled  to  write,  rather  to  demolish  false  theories, 
than  to  detail  their  own  ideas,  in  the  natural  way  in 
which  they  would  have  occurred  to  the  mind,  had  it 
been  left  to  its  unfettered  exercise.  It  is  no  doubt  high» 
Iv  usefhl  to  remove  absurdities,  and  to  shake  the  foun- 
dation of  pernicious  opinions  ;  but  it  is  unfortunate  that 


access  imonediatel^  to  the  mind  without  any  process  of    authors,  so  able  to  serve  the  cause  of  tmth,  and  pro- 


reasoning,  and  without  any  peculiar  sense  provided  by 
nature  for  their  reception.  Does  not  a  man  know,  at 
once,  find  the  very  first  time  that  different  objects  are 
presented  to  him,  whether  they  be  similar,  or  dissinular^ 
equaL  or  unequal  f  We  shall  have  occasion  to  show  that 
the  perception  of  analogy  and  relation  necessarily  ac- 
companies our  first  perceptions  of  things :  and  by  add- 
ing these  important  ideas  to  the  original  stock  of  Know- 
ledge which  nature  furnishes,  we  wall  find  our  mental- 
resources  vastlv  extended,  and  an  explanation  provided 
for  many  of  those  phenomena  which  have  perplexed 
and  bewildered  philosophers. 

Powers  of  the  Human  Mind. 

i«s  of  The  great  object  and  end  of  philosophical  research- 
hmnu  es  is,  to  discover  the  general  laws  by  which  the  vari- 
^  ous  appearances  of  t£e  universe  are  regulated.  How 
has  the  name  of  Newton  been  immortalized,  by  apply, 
ing  the  sbnple  principle  of  gravitation,  with  w^iich  every 
child  is  fainOiar,  to  the  explanation  of  terrestrial  and 
celestial  phenomena  ?  What  fame  has  Kelper  acquired 
bv  unfdding  those  general  laws  which  regidate  all  the 
planetary  motions  }  The  success  of  some  eminent  philo- 
sophers in  simplifying  and  generalizing  Uie  laws  of  na- 
ture, has  never  failed  to  be,  in  some  measure,  injurious 
to  sdence,  by  inducing  inferior  minds  to  give  an  un- 
warrantable extent  to  their  inductions :  and  to  apply 


mote  the  interests  of  real  science,  should  have  wasted 
so  much  time  and  ingenuitji^in  refriting  doctrines  which 
would,  long  erenow,  have  been  forgotten,  had  they  not 
been  preserved  in  more  valuable  compositions.  In  these 
cases,  we  swallow  the  poison  along  widi  the  ailtidote, 
or,  as  happens  in  mooem  cookery,  we  devour  insipid 
or  nauseous  substances,  merely  on  account  of  the  con- 
diments by  which  they  are  seasoned. 

Our  professed  object  is  simplification.  But,  although 
it  would  certainly  aid  our  researdies,  and  assist  our 
comprehension,  could  we  explain  the  phenomena  of 
mind  on  a  few  simple  and  universally  recognised  prin- 
ciples, yet  it  would  not,  in  the  smallest  degree,  diminish 
our  wonder  at  the  mechanism,  (we  speak  metaphori- 
cally) of  Uie  human  mind.  On  the  contrary,  it  will 
rather  increase  our  astonishment  to  see  such  varied  and 
wonderful  results,  arising  from  such  simple  and  obvi- 
ous principles :  it  will  put  us  more  completely  in  pos- 
session of  tiiose  circumstances  which  put  the  mind  in 
action ;  and  will  point  out  the  means  by  which  its  ener- 
gies may  be  excited  or  regulated.  Yet  still,  after  all, 
we  shall  deceive  ourselves  exceedingly,  if  we  imagine 
that,  by  any  simplification,  we  shall  be  able  to  compre- 
hend the  nature  of  the  human  mind.  That  which  is 
most  simple,  is  least  susceptible  of  explanation ;  and 
there  is  no  room  left  for  any  thing  but  astonishment 
and  admiration,  when  once  we  have  reached  the  last' 


them  injudiciously  to  elucidate  unexplained  pheno-^    link  in  that  vast  chain  which  connects  mind  and  maU 


w  Am  mena.     But,  though  fully  aware  of  the  errors  into  which 

[J][^  many  have  been  led,  by  attempting  to  generalize  too 

^""^  much ;  and  though  satisfied  that  it  is  sirfer  to  rest  in 

known  fiM:ta  than  to  endeavour  to  simplify  and  explain 

them  by  unwarranted  hypotheses,  we  are,  nevertheless, 
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ter  with  that  great  Being  whose  nature  is  unsearchable, 
and  whose  ways  are  past  finding  out 

We  have  already  seen,  that  Locke  lays  down  sensa*  Sensation 
ticai  and  reflection  as  the  sources  of  all  our  knowledge.  »nd  reflec- 
His  theory  is  captivating  by  its  simplicity,  and  by  the  ^'^^ 
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TteuiDAto-  extensive  applicaticm  of  wliich  it  is  susceptible.  It  it 
^Qgy*  chiefly  defective  in  leaving  out  of  view  some  important 
''^^^^  original  intimations,  whidi  we  have  already  stated  bb 
lying  at  the  foundation  both  of  morals  and  pneumato* 
logy.  By  sensation,  he  understands  the  effects  pro- 
duced on  our  minds  through  the  medium  of  the  exter- 
nal  senses.  The  other  grand  source  of  knowledge,  ac- 
cording to  him,  lies  in  those  operations  which  the  mind 
exercises  over  Uie  materials  acquired  by  sensation :  to 
these  operations,  he  gives  the  name  of  reflection.  It  is 
evident^  that  he  allows  no  influence  whatever  to  the 
sensations  of  pleasure  and  pain,  of  hunger  and  thirst> 
which  are  born  with  us,  and  which  camiot  be  refSvred 
to  any  of  the  external  s^ses.  We  consider  these  as 
the  original  hereditary  property  of  the  human  mind,  as 
tfie  stock  with  which  it  commences  the  business  of  liife ; 
or  rather  as  the  stimulus  which  puts  all  its  energies  in 
acti9n.  The  senses  are  merely  gtven  us  as  imtruments 
to  enable  us  to  satisfy  the  demands  of  appetites  inhe- 
xent  in  our  nature,  to  reach  the  pleasure  whidi  we  de- 
sire, or  to  avoid  the  pain  which  we  feeL  It  is  true,  in- 
deed, that  in  the  course  of  our  experience,  our  senses 
make  us  acquainted  with  many  pleasures,  or  present  to 
us  man^  objects  of  annoyance,  which  had  no  place  in 
the  original  catalogue  of  our  wants  and  wishes ;  yet 
nan  is  bom  with  the  feeling  of  wants,  and  with  the 
power  of  deriYin^  pleasure  Iran  their  gratification. 
Locke,  then,  is  evidently  wrong  in  referring  pleasui^ 
and  pain  to  sensation  and  reflection,  in  his  umited  ac- 
ceptation of  the  first  of  these  terms.  We  have  no  rea- 
son to  doubt,  that  man  in  susceptible  both  of  pleasure 
and  pain  before  he  leaves  kit  mothei^s  womb,  aiid  before 
his  external  senses  have  ever  been  called  into  exercise. 

Descartes,  whom  it  is  now  imfashionable  to  read,  or 
Quote  as  authority,  seems  to  have  had  clearer  riews  on 
tliis  subject  than  most  of  the  metaphysical  writers  who 
View  of  !<«•  Y^^y^  oome  after  him.     Instead  of  sensaiion,  he  uses  the 
^P^<^°«       vord  perception^  including  under  it,  both  the  ideas 
which  the  senses  convey  to  the  mind  from  external  ob- 
jects; and  also  certain  sensations  which  he  refers  to 
the  body,  such  as  hunger,  thirst,  &c.  and  others  which 
he  refers  to  the  mind,  such  as  joy,  anger,  and  the  like. 
Inter  perceptiones  hose  est  differentia^  quod  quasdam  re* 
feramut  ad  objeeta  ejttema  qum  sensus  nottroe  feriunt, 
aUas  ad  nostrum  corpus  out  quasdam  ejus  partes,  et  denim 
que  alias  ad  nostrum  animam.    De  Fassionibus,  prim, 
par.    Art.  42. 

There  is  not,  perhaps,  all  the  precision  in  this  view 
of  perception  which  mxf  be  desved  by  modem  meta^ 
physicians,,  who  distingmsh  it  from  sensation  and  con- 
sciousness ;  it  is  used,  however,  with  the  same  latitude 
^meaning  by  Locke;  and  we  are  surprised  that  he  did 
not  take  it  in  this  enlarged  sense  as  the  principal  foun« 
dation  of  knowledge :  had  he  done  so,  his  essay  would 
have  been  free  from  most  of  those  objections  which  we 
kave  hitherto  urged  against  it.  Instead  d  this,  how- 
ever, he  assumes  those  sensations  which  result  from  the 
perception  of  sensible  objeds  as  the  great  ground  work 
of  human  Knowledge ;  thus  excluding  some  important 
feelings  (^  which  the  mind  is  conscious,  but  which  do 
jpot  originate  in  the  external  senses. 

We  intend  to  use  the  word  perception  in  the  modem 
restricted  sense,  as  referring  solely  to  the  qualities  of 
external  objects ;  whilst,  at  the  same  time,  we  wish  ne» 
ver  to  lose  sight  of  those  original  feelings,  which  form, 
we  might  almost  9S^,  the  very  basis  of  inind ;  feelings 
which  may  be  perceived  without  any  knowledge  of  the 
txtemal  world,  and  which  would  exist  in.  a  new-bom 
'chiki  though  ^e  external  worid  were  annihilated  The 
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feelings  of  pleasure  and  pain  Ao  not,  in  the  first  instsnce,  Pw"^ 
originate  in  the  senses,  and  the  organs  of  sense  arc  gi-  JjjJ 
ven  us,  not  that  these  feelings  may  be  generated— for  ^ 
they  are  coeval  with  our  existence  as  sentient  beings— 
but  that,  by  the  iqsparatus  of  the  senses,  they  man  be 
expanded  and  improved,  till  we  see  the  unlimited  ex- 
tent of  mental  resources,  and  the  no  less  unlimited 
means  of  gratification  and  enjo3rment. 

Mr.  Stewart  lays  down  the  following  as  acknowledgi 
ed  general  laws  which  r^^nlate  our  perceptions: 

1.  The  object,  either  immediately,  or  by  means  of 
some  material  medium,  must  make  an  impression  on  the 
organ. 

S.  By  means  of  the  organ,  an  impression  is  made  oa 
ibe  nerves. 

S.  B^  means  of  the  nerves,  an  impression  is  made  OKI 
thebram. 

The  first  of  these  we  see  no  reason  to  dispute.  We 
know  that  certain  sensations  are  produced  in  our  minds 
according  to  the  impression  made  on  the  difierent  ai> 
gans  of  sense :  But  here  our  knowledge  stops ;  all  be* 
yond  this  is  physiological  hypothesis ;  or,  if  founded  on 
facts,  thev  are  anatomical  facts,  and  cannot  be  service- 
able in  the  investigation  of  mind,  which  would  have 
been  just  as  well  understood  though  a  human  body  hsd 
never  been  dissected.  Descartes  is  less  positive  on  thif 
subject  than  his  admirer  Mr.  Stewart,  wno  is  otherwise 
the  most  cautious  of  philosophers.  In  the  treatise  De 
Passionibus  he  says,  "  Perceptiones  quae  referuntur  ad 
res  extra  nos  positas,  producuntur  ^saltern  cum  nostra 
opinio  falsa  non  est  J  ah  objectis  que  excitando  quosdam 
motus  in  organa  sensuum  extemorum,  excitant  quoque 
nonnulloe  motus,  opera  nervorum,  in  cerebro,  qui  effi- 
dunt  ut  anima  ilia  sentiat"  All  this  may  be  true ;  but 
it  has  no  connection  with  the  study  of  mmd^  which  can 
be  known  only  by  its  own  conscious  energies.  In  short, 
we  must  be  careml  how  we  combine  metaphysics  with 
physiology :  It  is  an  alliance  which  never  can  prosper; 
It  will  b^ray  every  one  who  trusts  to  it ;  for  if  nund  be 
essentially  difierent  in  its  properties  from  matter,  it  can 
receive  little  elucidation  fm>m  physical  researches.  It 
receives,  indeed,  many  important  impressions  from  mth* 
out  y  but  its  powers  are  ascertained  by  the  manner  in 
which  it  is  aflected  by  these  impressions,  and  not  bj  in- 
vestigating the  qualities  or  habitudes  of  material  objects. 

Perception, 

After  these  preliminary  observations,  we  proceed  to  ffffgft 
consider  Perception  as  one  of  the  grand  inlets  of  know- 
ledge. 

Were  man  directed  by  infkllible  instinct,  perceptioii 
alone  would  be  sufiicient  for  all  the  purposes  of  liie ;  it 
would  present  c^jects  to  his  mind  as  tney  occurred  in 
the  course  of  nature,  and  instinct  would  tell  him  whjdi 
to  adopt,  and  whidi  to  reject  On  this  supposition 
there  would  be  little  need  for  memory  to  retain  impres- 
sions, or  to  treasure  up  the  results  of  eiqperience ;  and 
there  would  be  as  little  need  for  judgment  to  discrimi- 
nate among  the  objects  which  sohdted  attention.  Such, 
with  slight  exceptions,  or  inccmsiderable  variations,  is 
the  con£tion  of  the  brute  creation.  But  the  instinctf 
bestowed  on  man  are  few  and  limited  in  their  operatians. 
beinff  merely  such  as  are  necessary  to  the  functions  ot 
vitali^,  but  whcrfly  insufiident  for  the  punposo  of 
knowledge;  and  even  in  the  rudest  state  maoaetf, 
man  owes  infinitely  more  to  example,  or  traditional  in- 
formation^  than  to  the  instinctive  resources  of  his  own 
nature.  It  is  evidently  necessary,  then,  that  man  should 
have  some  means  of  storing  up  his  ideas,  and  accumu-^ 
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WHO-  ktmff  his  faKywledgte^oAerwise  he  would  be  wane  pro-  jed»;  and,  in  many  tnstaneei,  these  aensatums  are  so  Ptammattw 

^'     vided  for  than  dieTowest  of  die  animal  creation.  He  i%  intimately  connected  with  the  objecu  which  prcKliice   ^'y^ 

'^^^^  tiierefiire^  endowed  with  memory,  which  serves  as  the  them,  that  we  confound  the  sensation  with  the  exciting 

gmd  lepoaitory  of  knowledge,  and  which  may  almost  cause.    Thus  we  apply  the  term  heai,  both  to  the  sai« 

be  said  to  give  nim  a  species  of  omniscienoe,  aa  it  ena-  sation,  and  to  the  property  in  bodies  which  produces  it: 

bles  him  to  set  befbre  his  mind  every  kind  and  degree  we  call  sugar  srveei,  because  it  ezdtes  the  sensatioaof 

of  knowledge  which  has  ever  been  presented  to  his  ifoeeineu:  and,  in  the  same  manner,  we  ^ve  to  moat 

senses,  or  been  the  object  of  his  oonsdousnesa    Nay,  external  objects,  which  produce  stnmgfeeltngs  of  plea* 

when  joined  with  perception,  and  the  active  principle  anreborofpain,  of  delight,  or  of  disgust,  the  name  of 

of  the  will,  it  almost  gives  a  kind  of  ubiqui^  to  his  luu  the  sensatbn  which  ti^  excite.    It  is  in  this  quali^ 

ftuie.    It  diffuses,  as  It  were,  his  existence  mdefinitely  that  they  are  chiefly  or  solely  interesting  to  us;  ana 

over  time  and  npaoe;  combimng  the  past,  the  present  we  do  nothing  more  than  adopt  the  usual  practice  is 

and  the  Aiture,  m  his  sensations,  and  oonnecting  things  ordinary  conversation,  of  giving  thcname  of  the  e^eci 

near  and  remote  in  one  conception.  to  the  came  which  produces  it:  hence  we  talk  of  a 

sption       We  conceive,  then,  that  in  perception  and  memory  terrHU  monster,  because  it  excites  in  us  emotions  of 

v^xaiarf  ^e  haTC  the  foundation  of  all  toe  intellectnal  amiaratua  terror.    We  never  oonfound  the  sensation  of  Aaager 

^'"'^^  of  the  human  mind ;  that  they  are  the  instruments  in  with  any  thing  external,  because  we  know  no  extendi 

^'     the  hands  of  the  wiU,  bv  wnich  it  accomplishes  the  object  which  produces  it.    If  we  talk  of  the  hmgrf 

most  important  ends ;  and  that  all  the  diversified  phe«  graven  we  are  aenstble  that  we  are  merely  employing  a- 

nomenaofthe  human  mind  may  be  explained  by  a  reAr«  ^ure  drawn  from  our  own  feelings.    But  omer  sensa« 

ence  to  them.    We  do  not  imdetwuue  the  labours  of  tiona  of  pleasure,  or  pain,  are  so  invariably  connected 

those  fihilosophers  who  have  given  certain  deaignationa  with  external  objects,  that  the  one  necessarily  auggests 

to  particular  mental  phenomena^, nor  are  we  anxioua  to  the  oUier ;  hence  the  aame  sign  serves  for  both^  *  and 

aher  the  technology  wnich  they  have  introduced.  Every  they  Uius  become  identified  m  our  hnaginations,  so 

striking  appearance  in  the  operations  of  mind,  or  of  ex.  diat  it  is  often-difficult  to  separate  what  our  associationa 

tenial  m^ure,  will  necessarily  attract  attention,  and  be  and  habiu  have  so  powerfully  combined, 
disrsctaixed  by  a  particular  name.  Thus,  we  find  that        In  every  case  of  sensation,  feeiing  is  implied;  and  a 

we  are  possessed  of  the  power  of  fonning  new  combi*  reference  is  made  directly  or  indiiectly  to  pleasure  or 

nationa  out  of  the  materials  derived  firom  perception^  to  pain,  to  liking  or  aversion.    But  those  accidents  of 

and  treasured  up  in  the  memory ;  and  as  the  results  mattor,  which  lie  at  the  foundation  of  mathematical 

are  often  very  strikmg,  and  more  impressive  than  any  science,  are  the  objects  of  pure  intellect,  and  have  no 

thing  we  have  ever  witnessed  in  the  arrangements  oi  immediate  reference  to  tiie  fedings  of  sentient  beings, 

nature,  we  distinguish  this  power  by  the  name  of  Ima-  We  cannot  conceive  of  sounds,  tastes,  smells,  coburs^ 

gination.    In  the  same  manner,  our  attention  is  bud  or  even  of  the  ofajecu  of  touch,  but  as  agreeable  or 

by  the  other  oqpabilities  of  our  nature,  and  they  have  otherwise.    But  no  sensation  of  thu  kind  can  accom« 

received  the  name  offacuUies  of  the  mind,  though  they  pany  the  perception  of  mere^sftire  and  extetuUm.  These 

are  only  tlte  diversified  exhibition  of  the  same  prina*  ideas  are.  conveyed  to  the  mind,  without  producing  any 

piM.  All  this  m^  do  well  enough  for  popuUur  use,  but  excitation  of  those  feelings  which  are  connected  with 

It  has  a  tendency  to  infect  philosophy  with  false  theo-  pleasure  or  pain ;  they  give  rise  to  a  very  distmct  and 

nes ;  and  some  who  have  been  most  forward  in  protest-  important  dass  of  perceptions,  and  may  be  considered 

mg  asainflt  the  influence  of  figurative  huiguage  m  phi-  as  drawing  the  line  between  passion  and  pure  intel-i 

HMophy,  have  grievously  neglected  this  caution,  by  lect. 

erecting^mere  figures  of  speech  into  faculties  of  the  hu-        We  have  ah«ady  observed,  that  there  are  certain 

wan  understandmg.  As  our  busmess  is  with  first  prin-  sensations  which  cannot  be  referred  to  any  of  the  ex- 

Qotes,  weahall  endeavour,  on  the  one  hand,  to  cut  off  temal  senses.    The  most  interesting  sensatkms  that  can 

sU  superfluous  appendages,  and,  on  the  other,  to  shew  occupy  the  attention  of  animated  bemgs,  are  those 

the  ^tensivem>plicatiQn  of  which  those  princmles  are  whtdi  produce  pleasurable  or  disagreeable  emotions  % 

9^^»  whidi  we  admit  as  the  instruments  or  know*  and  the  senses  are  not  so  much  the  instrumento  by 

^w-i^ j»      .  which  these  emotions  are  primarily  excited,  as  the 

woh  regard  to  peroeptian,  we  conceive,  that  by  ex«  means  by  which  the  stock  of  pleaanre  is  augmented,  or 

tendi^  Its  provmce  to  iu  legitimate  boundaries,  we  the  importunities  of  pain  removed.    Nay,  we  have  no 

s&au  find  that  It  conveys  to  us  directh  some  moat  im«  doubt  that  these  emotions  may  be  felt  in  a  very  con- 

portmt  mtunations,  the  wigin  of  whii£  has  been  sought  dderable  degree,  altogether  without  the  instrumentali^ 

lor  by  pbikMphen,  m  the  multiplication  of  imaginary  ty  of  those  senses  which  are  generaUy  considered  as 

™«  nmiities.    By  pereeption  Ae  unpressions  made  on  any  the  inlets  of  knowledge,  as  well  as  of  every  pleasant  or 

"^     of  the  senses  are  oonv«vMl  t»  Hi*  m«nii .  .«^  ,>  *..•  k-  ^^a.i  ^^^.i^^    ^.n  jj  i,^  ^g^i^   ^^  J^^^^  ^1^ 

taste,  and  smell,  is  susceptible 

--       -*u       •  J   %•        •: R w.«.«*  ofpleasure  or  of  pain?  Abstract  from  him  the  remaining 

01  sense,^  mmd  alwa^  has  an  idea  of  the  externeUity  sense  of  touch,  and  will  it  be  sakl  tiut  we  Uiereby  de- 

osn  exerti^  cause ;  whilst  in  sensation  the  mind  is  stroy  his  vitality,  or  his  consciousness  ?  We  have  reason 

»«My  cima^  of  oertam  changes  in  tiie  state  of  its  to  think  that  tiiere  are  animals  neariy,  if  not  whoUy  in 

weimgs;  wbidi  chanM  ffcoy  take  pkce,  wiUiout  any  diis  situHtion,  destitute  of  every  one  of  our  oigans» 


exist  m  the 

kimvlMl      *>"iik" r*.^i*.*Mi|  K/«;iiij{s,  wiuiuut  any  cannox  leii  now,  m  me  nature  or  sentient  oeings,  ana 

mnW^Z^  f  1      !™™" .  '^°""-    ^*  ^®  "*"«  *^™«*  tk«  «en8««  •re  g»vcn  to  amplify,  vary,  or  remove  them, 

■nnnpoftant  class  ofscnsations  arises  firom  external  ob.  But,  ontheother  hand,  wesee  no  reason  todoubt 


124 


logy- 


LOGIC. 


quencei  of 

Locke*! 

doctniie. 


Berkeley 
and  Hume 
endeaTotu 
to  prove 
from  it  the 
non-exist- 
ence of 
mAtter. 


TYieir  doc- 
trine not 
new. 


Refuted  by 
Dc  Kcid. 


that  oeitafn  ideas  are  conveyed  to  the  mind  by  meana 
of  perception,  which  have  no  reference  to  pleasure  or 
pain,  and  which  consec^uently  can  excite  no  tentuium, 
in  sa  far  as  that  word  implies  fedinft.  It  is,  in  fact, 
impossible  to  conceive  that  mere  fgwe  or  extensioH^ 
which  are  indispensable .  accessaries  of  every  material 
substance,  and  without  which  matter  is  inconceivable, 
can  have  any  reference  to  pleasure  or  pain.  The  idea 
of  matter  itself,  which  next  to  that  of  mind,  is  the  moat 
imporunt  that  can  be  the  object  of  our  faculties,  is  al- 
toj^ther  unconnected  with  sensation  in  the  sense  in 
which  we  have  understood  the  word.  It  meivly  gives 
the  conviction  of  a  substance  distinct  from  mind ;  and 
the  very  conception  of  such  a  substance  excludes  the 
idea  of  sensation.  Extension,  figure,  and  some  others, 
have  been  called  primary  quaUiies  of  matter ;  colour, 
sound,  &c.  have  been  called  secondary  quaiiiies. 

Locke  had  incautiously  adopted  the  andent  theory 
of  perception,  and  had  said  that  the  ideas  of  the  primary 
qualities  in  bodies  were  resemblancea  of  their  proto- 
types, being  certain  images  propagated  from  external 
bodies,  which  transmitted  their  jorm  to  the  mind  with- 
out their  mailer.  On  these  principles,  Berkeley  under- 
took  to  prove  the  non-existence  of  matter ;  and  Hume 
endeavoured  to  raise,  on  the  same  foundation,  a  system 
of  universal  scepticism.  In  justice  to  Berkeley,  how* 
ever,  we  must- observe,  that  Hume's  conclusions  by  no 
means  necessarily  follow  from  tlie  principles  which  the- 
former  had  laid  down.  The  only  point  which  they 
held  in  common,  was  the  non-existence  of  matter;  the 
oonclusiena  which  they  deduced  from  it  were,  Mocceio, 
different :  and  Hume  is  as  unlike  Berkeley  in  philoso- 
phy, as  he  and  Priestley  are  unlike  Jonathan  Edwarda 
m  theology,  though  that  vrriter,  in  common  with  them, 
holds  the  doctrine  of  necessity,  and  denies  the  freedom 
of  the  human  will :  and  Priestley,  whilst  he  recom- 
mends his  work  as  an  unanswerable  demonstration  of 
bis  favourite  doctrine,  is  careful  to  enter  his  protest 
against  all  the  conclusions  which  Edwards  has  endea- 
voured to  deduce  from  it.  Hume  has  as  effectually 
demonstrated  his  dissent  from  all  Berkeley's  whole- 
some conclusions,  bv  adopting  only  that  part  of  his 
system  which  could  be  perverted  by  misapplied  inge- 
nuity to  the  worst  of  purposes. 

There  can  be  no  dount  that  Berkeley's  conclusion 
necessarily  follows  from  Locke's  premises;  for  if  we 
can  have  no  knowledge  of  any  thing  that  has  not  a  re- 
semblance to  our  ideas,  it  follows  ofcourse  that  we  can 
have  no  knowledge  of  any  thing  whose  existence  is  in- 
dependent of  our  perceptions.  There  is  more  ingenui- 
ty than  novelty  m  this  doctrine,  of  whidi  Berkeley 
was  by  no  means  the  inventor.  It  was  maintained  by. 
the  ancient  Pyrrhonists,  and  by  the  Vedand  school 
amon^  the-Hindoos,  though  it  is  probable  that  Berke- 
ley did  not  borrow  it  from,  either,  but  elaborated  it 
from  the  resources  of  his  own  mind  *.  Dr.  Reid  an- 
swered the  arguments  of  Berkeley  and  Hume,  by  shew- 
ing that  the  ideal  theory^  which  Uiey  had  borrowed 
from  Locke,  and  he  from  more  ancient  metaphyaicians, 
was  entirely  unsupported  by  evidence,  aiKl  that  the 
existence  of  matter  ought  to  be  received  as  an  ultimate^ 


fact,  of  which  we  have  as  good  evidence  u  we  have  for  F^^ 
the  objects  of  our  consciousness.    Afto*  all,  if  the  qaet-  ^^ 
tion  lay  between  the  system  of  Berkeley,  and  that  ^^ 
which  attempts  to  explain  the  phenomena  of  thoogbt        i 
Imd  volition,   by  referring  them  to  modifications  of 
matter,  there  can  be  no  doubt  that  the  former  it  by  far 
the  most  philosophical  of  the  two :  and  Berkeley's  tri- 
umph over  the  maleriafisls  whom  he  opposed,  is  suffi- 
ciently complete,  even  after  Reid  has  demolished  the 
main  pillar  of  hia  argument     His  system  is  not  only 
conceivable,  but  possible.     Its  possibility  is  demon*  BeUr. 
stnted  by  the  phenomena  of  dreams,  in  which,  with-^f^ 
out  the  instrumentality  of  the  outward  senses,  and'^'^   \ 
without  the  presence  of  material  objects,  the  mind  re« 
ceives  all  the  impressions  which  the  senses  usoally 
transmit  from  the  visible  world.    But  it  is  abaolately 
inconceivable,  that  any  modifications  of  matter  can 
form  a  thinking  substance.     For  not  one  of  the  pro* 
perties  of  matter  bear  the  smallest  resembUnce  to 
thought :  and  the  blind  man  who  compared  scarlet 
colour  to  the  sound  of  a  trumpet,  was  probably  mudi 
nearer  the  truth  than  that  man  would  be»  who  should         i 
compare  hardness,  soflnesS}  figure,  or  extension,  to         ' 
thought  or  volition. 

As,  therefinre,  we  are  content  to  rest  our  belief  in  the 
existence  of  matter,  on  the  grounds  of  ita  being  an  uU 
timate  fact,  which  we  are  unable  to  explain,  but  oom- 
pelled  to  admi^  we  would  put  our  pcnception  of  the 
primary  qualities  of  matter  on  the  same  footing,  for 
they  are  co-existent  in  our  conceptions  with  the  ideadf 
matter ;  or  rather  they  form  the  only  idea  that  we  have . 
of  it. 

But  there  are  other  ideas  which  arise  from  material 
substances  besides  those  of  the  primary  qualities,  such 
as  proportion,  equality,  resemblance,  relation,  analogy, 
and  the  like,  which  will  be  found  to  be  of  essential  im« 
portance  in  the  philosophy  of  mind.  According  to  Locke  Propnti^ 
and  Stewart,  these  ideas  must  arise  from  a  train  of  rea-eqa^i^T* 
soning.     We,  on  the  contrary, .  maintain  that  there  is  ^^ 
no  more  reasoning  employed  in  the  perception  of  them,  ^^,^ 
than  there  is  in  Uie  perception  of  matter  and  its  pri^^aticsa 
mary  qualities.  To  discover  all  the  relatione  which  sub>  io|. 
sist  among  the  various  objects  of  nature,  a  very  com- 
plicated process  of  reasomng  may  be  necessary ;  but 
relalion,  prapttrliont  and  resemblance,  are,  in  the  fint 
instance,  distinct  original  objecta  of  perception :  we 
cannot  examine  matter  by  any  of  our  senses  without 
perceiving  them.     At  the  very  same  instant  that  per- 
ception makes  us  acquainted  with  the  existence  of  ex« 
temal  objects,  it  also  makes  us  acquainted  with  some 
of  their  more  obvious  relations.    When  equal  objects 
are  presented,  we  see  that  they  agree ;  when  unecjualf 
we  see  that  they  differ ;  and  the  mind  never  loses  sight 
of  this  comparison  of  objects^  which  is  suggested  by 
its  very  first  perceptions.    A  single  object  would  leave 
an  insulated}  independent  image  on  the  mind ;  but  the 
moment  that  anotner  is  presented,  a  comparison  is  in* 
stituted,  and  we  are  compelled  to  mark  their  agree* 
ment  or  their  difference.    This  is  the  fiiBt  Imk  in  rea* 
soning  when  the  objects  are  not  presented  simultane* 
oosly :    when  they  appear  together!  pcrceptioD  ena* 


•  Any  person  may  be  tatiafled,  that  Berkeley's  notions  respecting  the  non-eristcnce  of  matter  are  not  new,  by  ronsalting  tlM 
most  accessiible  bUtory  of  philosophy  which  we  possess,  En/UltTs  abrUgemtnt  ofBrueker.  Id  the  account  of  the  Pyrrbonic  sect,  col* 
icctcd  fnim  Se;itus  Kmpiricus,  the  followinf  passage  occurs :  «^  The  idea  of  body  is  incomprehensible ;  for  it  Is  said  to  consist  oi 
length,  breadth*  tbickbcss,  and  a  power  of  resistance :  but  these  properties*  considered  in  themselves,  are  nothing,  an4  can  only  a- 
1st  as  qualities  of  body ;  and  yet,  if  these  be  ta«cn  away,  the  whole  idea  of  body  is  destroyed.*'  The  following  quotation  shews  tbs 
doctrine  stlJl  more  clearly.  TiPirtfi  tsipw  just'  ocvtsv,  r#»  sftm »  s^ira^isf  •  «»^(awss*  fr#vra  y»g  v«  f «i9ift|M>  T#i(  09^^**ff 
MMi  ffi*  Tj^  h  fivivt  ftn  fl^^mnm  fmtff^tfmf  tr3t  ifu    Seat*  £mp.  ]•!•§•  f  19* 
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ble«  HI  to  recognise  their  apparent  relation  to  eadi 

other. 

Thus,  then,  with«  the  power  of  perceiving  objects 
snd  their  relations ;  with  merooiy,  which  is  only  per- 
ception at  second  hand,  to  store  up  these  intimations 
Ibr  future  use,  and  with  our  natural  wants  and  desires 
to  put  this  machinery  in  motion,  we  trust  we  shall  be 
sble  to  account  for  all  the  intellectual  phenomena  of 
the  human  mind  ;  and  to  shew  that  all  the  vther ^aeui^ 
ties,  as  they  have  been  called,  are  only  modifications  of 
these  simple  principles.  In  fact,  if  we  contemplate 
iettr  with  more  accuracy  the  simplicity  of  nature,  ana  the 
*^  uniformity  of  the  laws  by  which  all  its  parts  are  re^tt« 
kted,  we  shall  see  but  little  need  for  such  a  complica- 
tion of  powers  and  fkculties  as  fi^re  in  some  systems 
of  pneumatology.  As  all  nature  is  bound  together  by 
sertain  common  qualities  and  relations,  human  know- 
kdge  will  be  found  to  consist  chiefly,  if  not  .wholly,  in 
cooiparinff  resemblances,  or  contrasting  differences: 
sod  this  IS  done  with  little  trouble ;  fiM*  we  perceive  in- 
taitively  the  agreement  or  disagreement  of  the  objects 
presented  to  us:  or  when  tber  come  before  the  mind 
in  succession,  the  impression  retained  by  the  memoi^ 
ensbles  us  to  institute  a  comparison,  and  past  a  deci- 


non. 


Here,  then,  the  intellectual  phenomena  of  the  hu« 
msn  mind  aeem  to  be  reduced  to  principles  sufficiently 
simple ;  and  the  most  varied  and  complicated  appear- 
ances receive  an  easy  solution,  on  the  ground  that  God 
has  estsblislied  analogies  and  relations  among  the  ob- 
jects of  nature,  and  made  us  capable  of  perceiving  and 
remembering  them.  These  analogies  and  relations 
give  a  unity  to  creation*  and  connect  together  its  in- 
numenhle  parts,  by  sameness,  or  similarity  of  proper* 
ties  or  use. 

Had  the  objects  around  us  been  completely  Insulat- 
ed and  independent,  the  whole  life  of  man  would  not 
hift  been  sufficient  to  learn  their  names,  their  qualities, 
snd  their  use.  But,  by  the  present  constitution  of 
things,  we  see  an  ahnost  infinite  variety  combined  b^ 
the  most  simple,  yet  extensive  laws  of  analogy ;  and  it 
38  not  easy  to  say  whether  we  have  most  reason  to 
admire  the  variety,  or  the  uniformity  which  prevails 
through  all  the  works  of  God.  We  thus  see  the  facili- 
ties aibrded  us  for  the  acquisition  of  knowledge.  In 
genera),  we -waste  our  admiration  on  the  wonderful 
powers  of  the  human  mind,  and  view  with  exultation 
Its  powers  and  capacities.  We  consider  it  as  a  kind  of 
sovereign  antocrat,  suhjecting  to  its  dominion,  by  its  in^* 
herent  power,  the  tnost  reluctant  processes-  of*  nature; 
But  it  woold  not  be  amiss  to  consider,-  that  the  mind 
reii^g  over  subjects  predisposed  to  obedienoei  and  who 
voiuntarily  present  themselves  to  its  oontrottL  In  other 
wordi,  the  subjects  of  human  knowledge  are  so  arrang- 
ed, disposed,  and  connected,  that  they  glide  easily  in- 
to the  mind;  beinff  bound  together  by  that  otiicif/ifiiB 
9dentiarum  which  links  together  the- most  dissimilar  re« 
Marches,  and  gives  beauty  and  order  to  the  system  of 
nature. 
tetioB.  It  is  this  perception  of*  relation  and  analogy  which 
not  only  lies  at  the  foundation  of  our  inteUectuail  attain- 
ments, but  actually  constitutes  the-  prmcipal  intellec- 
tual apparatus  of  comparing,  reasoning,  and  judging. 
It  is,  in  fact,  abittractitrnf  which,  when  stripped  of  the 
AjTstery  in  which  it  has  been  invested  by  phtlusophers, 
will  be  found  to  amount  to  nothing,  more  tnan..the  per- 
cei^ion  of  the  relations,  agreement,  or  disagreement, 
which  subsist  among  the  objects  of  nature.  When 
these  relations  are  once  perceived,  or  when  one  com* 
moo  quality  is  sceo  among  a  number  of  dissimilar  sub^ 


stances,  it  is  easy  to  eonsider  that  <|ualitj^  apart  from  Pneum^tdf 
any  one  of  them,  and  to  designate  it  by  a  particular  ^^J^\^ 
name.    This  is  then  called  an  absiraci  quaUit^,  which,         * 
though  it  cannot  be  conceived  as  separate  from  substance 
altogether,  yet  may  be  conceived  as  separate  from  any 
particular  substance. 

We  readily  coincide  in  opinion  with  those  philoso- BrateiaD 
phers  who  say  that  brutes  do  not  reason,  because  they  notabstncC 
do  not  sAistract    We  ere  not  sure  that  they  have,  even 
in  the  smallest  degree;  the  perception  of  analogy,  con-^ 
trariety,  and  resemblance;  and  every  thing  in  their 
habits  which  seems  to  approadi  to  the  province  of  rea« 
son,  may  probably  be  accounted  for  from  education  or 
imitation,   (see  otMcrvations  on  InMiinct,  art.  Moral 
Philosophy.)    We  are  not  sure  that  a  dog  knows  the 
difference  between  alarge  piece  of  meat  and  a  small  r 
we  think  it  probable  that  taere  proanmiiy  would  decide 
his  choice.    It  is  certain  that  anen  does  not  know  the 
difference  between  her  eggs  and  a  piece  of  chalk ;  nor, 
if  she  has  three  chickens,  does  ^he  knew  when  one  of 
them  is  abstracted    The  lower  animals  are  saved  from 
the  trouble  of  comparing  and  reasoning,  as  infallible 
instinct  directs  them  at  once  to  the  proper  objects  of 
gratification. 

With  regard  to  the  much  agitated  question  between  Nomin&ll&tfi 
the  nominahsts  and  realists,  neither  party  seems  to  have  and  reaii&t) 
been  right ;  and  neither  of  them  had  an  object  in  view 
worth  contending  for.  General  ideas  are  neither  mere 
names  not  real  eniitiei.  They  are  relations  and  anido- 
gies  which  the  mind  perceives  to  exist  among  the  oh- 
jects  of  nature.  Whiteness,  for  instance,  were  it  per- 
ceived in  one  substance  only,  would  be  a  particular 
name,  and  would  indeed  be  the  distinguishing  attribute 
of  die  substance  to  which  it  belonged ;  but  when  it  is 
fimind  in  man^,  it  then  beeomes  a  character  of  rela- 
tion, eonnecUng  different  substances,  and  is  as  real  as 
any  relation  can  be.  We  are  inclined  to  think;  then, 
that  the  field  which  has  hitherto  been  occupied  by  no- 
minalists, realists,  and  conceptualists,  might  .be  suc- 
cessfully disputed  bv  a  new  denomination ;  and  were 
it  worth  while  to  take  a  side  in  an  exploded  and  useless 
controversy,  we  would  ^  along  with  the  rtlationiitSf  Reittion-' 
who  have  not,  before  this,  been  heard  of  in  philoso-  Uts. 
phy.  There  are  real  relations  to  which  we  give  names ; 
of  real  entities  we-  can  form  no  accurate  conception. 
When  we  give  a  name  to  any  thin^,  we  merely  tie  to^ 
gether  a  certain  number  of  qualities  or  conceptions, 
which  we  do  not  know  to  exist  elsewhere  in  the  same 
relations  or  proportions.  A  name,  therefore,  is  mere- 
ly a  bundle  of  ideas,  arranged  in  definite  order  and 
proportion.  It  is  this  order  and  proportion  alone  which 
the  mind  contemplates ;  and  Uie  substance,  or  complex 
idea,  is  known  only  by  its  re^non  toothers,  with  wnich 
we  are  better  acquainted. 

Memory. 

Having  endeavoured  to  explain  the  power  of  percep-  Memoty. 
tion,  by  defining  its  province,  and  pointing  out  its  ex- 
tensive influence  on  intellectual  pnilosophyi  we  now 
proceed  to  consider  memory^  with  its  important  modifi- 
cations. We  have  already  said,  that  we  consider  me- 
mory as  a  kind  of  continuous  perception^  or  as  percep- 
tion at  second  hand.  It  records  and  preserves  the  im« 
pressions  originally  conveyed  to  the  mind  by  percep- 
tion. It  may,  therefore^  be  justly  oJled  the  store>house 
of  our  ideas ;  and  the  processes  of  reasoning  and  judg-- 
ine  are  nothing  more  tnan  efibrts  of  the  will,  arranging; 
se&cting.  and  comparing  the  materials  treasured  up  m 
the  memory.  Perception  extends  merely  to  the  objects 
immediately.sttbsiitted  to  the  senses ;  memoiry  embraces 
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all  the  impmrioiiB  irhicfa  Ibtvto  been  made  on  the  mind; 
and  if  we  connder  how  Gttle,  at  any  one  time»  ia  under 
the  cqgnisance  of  the  aenaes,  we  shall  see  the  import- 
ance  of  that  power  which  retains  those  impressions 
which  would  otherwise  ,be  evanescent,  and  enables  us 
to  take  advantage  of  past  experience  for  our  future  use. 
From  this  store  the  moralist  draws  his  illustrations  and 
his  instances ;  from  this  the  orator  adduces  examples  to 
enforce  his  aimraents ;  from  this  the  imagination  of  the 
noet  is  fumisned,  and  his  most  brilliant  miages  are  on« 
ly  recollectionb  or  oombinationB  of  what  he  has  felt  or 
seen*  The  fshilosophery  whose  province  it  is  to  discri- 
minate, classify,  and  arrange,  derives  the  materials  of 
his  art  fVom  memory;  and  the  aocoiacy  of  his  infe* 
•rences  depends  entirely  on  the  aoeuiacy  of  the  original 
observation»  and  on  the  fiuthfolness  with  which  memo* 
ly  has  retained  it* 

it  has  oftoi  been  asked.  What  constitutes  genius  I 
The  answer  to  this  question  has  generally  leaned  to- 
wards that  favourite  notion,  that  g^ius  is  a  species  of 
in^iration,  an  undefinable  something,  communicated 
to  a  favoured  few  by  the  special  gift  of  heaven.  But 
whilst  we  do  not  go  the  full  length  with  those  who 
-maintain,  that  nature  has  been  alike  bountiful  to  all 
with  regard  to  mental  resources,  we  hesitate  not  to  af« 
firm,  that  every  man  has,  to  a  certain  degree,  the  ele« 
ments  of  genius;  and  that  those  who  stand  pre-emi- 
nent above  the  rest,  owe  their  distinction  entirely  to 
the  acuteness  of  their  perception,  and  the  retentiveness 
of  their  memory. 

That  thaextemal  senses  of  all  men  are  not  alike  sus» 
ceptible  in  receiving  impressions  must  be  admitted;  for 
the  organs,  in  many  instances,  are  either  obtuse  or  de- 
fective, or  some  way  or  other  obstructed  in  their  exer« 
cise.  In  such  cases,  the  impressions  will  be  less  vivid, 
and  leiBs  easily  acquired;  they  will,  of  course,  be  less 
firmly  imprinted  on  the  memory,  and  less  readily  recall- 
ed when  needed.  We  conceive  these  to  be  indisputable 
facts ;  and  they  destroy  at  imce  the  doctrine  of  an  ori- 
ginal equality  among  men  in  point  of  genius.  But  give 
a  man  acuteness  of  perception,  along  with  a  retentive 
memory,  and  von  furnish  him  with  till  the  constituents 
of  genius.  AU  beyond  this  is  casual  and  adventitious ; 
ana  the  genius  will  take  its  bent  and  direction  firom  the 
circumstances  which  most  frequently,  or  most  powow 
fuUy,  solicit  the  attention,  or  interest  the  feelings. 

A  mysterious  power,  however,  has  here  beenbrought 
into  action,  which  has  been  thought  to  modify  the  ex- 
ertions of  f^enius,  and  in  fact  to  rmilate  its  degree,  as 
well  as  to  mfluence  its  direction.  To  this  power  philo* 
Mn^ers  have  given  the  name  of  asuHMttitm  of  ideas;  and 
it  nas  generally  been  considered  as  a  distmct  original 
faculty.  To  us  it  appears  to  be  only  a  verv  interesting 
modincaticm  of  memory ;  and  we  shall  enaeavour  to  it 
Justrate  the  phenomena  which  it  exhibits,  and  exfdain 
the  circumstances  by  which  it  b  regulated. 

When  any  obiect  is  presented  to  liie  senses  the 
mind,  being  taught  by  the  general  analogy  of  nature  to 
expect  that  rtothmg  should  stand  insuUted  and  uncoiv* 
nected,  instantly  goes  in  search  of  Mialcgous  objects  or 
facts,  to  clear  its  doubts,  or  confirm  its  oonpectures. 
This  is  a  process  with  which  every  one  u  fimuliar  who 
has  paid  the  slightest  attention  to  the  operations  of  his 
own  mind.  It  goes  on  with  such  rapidity  that  we  are 
conscious  of  no  effiirt.  We  have  becsi  so  catechised  in 
the  school  of  association,  by  seeing  a  connected  series 
of  objects  or  events^  united  by  the  rehttioDa  of  cause 
and  effect,  or  of  time,  place,  or  dreumstances,  that  one 
object  instantly  auggesta  another;  we  ttnoonsdously 


ransack  our  memory  for  analogous  fkcta,  which  start  in  fm^ 
array  with  such  rapidity,  that  we  attend  to  nothing  but  ^ 
that  ceaseless  flow  of  idoui  which  pass  before  die  mind,  ^^ 
and  which  seem  to  be  conjured  up  by  some  prooei^  of 
which  we  have  neither  knowledge  nor  controuL  It  may 
be  illustrated, by  the  ru>idity  with  whidh  the  &igen 
run  over  the  strings  or  holes  of  an  instrument,  to  modiu 
late  the  musical  sounds  which  the  mind  suMests.  Thsre 
cannot  be  the  least  doub^  that  in  every  uufting  of  the 
fingers  there  is  an  effort  of  memory ;  out  we  are  quite 
unconsdouB  of  it  after  we  are  familiar  with  the  instm* 
ment,  and  are  aatonished  at  the  facility  with  whidi  the 
^0Bn  obey  the  impulse  of  the  mind. 

This  jprooesa  of  association  presents  a  vast  variety  of 
interesting  phenomena,  and  has  a  most  important  is* 
fluence  both  over  the  moral  and  intellectual  habita  of 
men.  When  the  associations  are  formed  aoootdiiur  to 
the  order  of  nature,  and  whoi  they  are  separated  mm 
what  is  merely  fanciful  or  accidental,  they  lead  the 
mind  to  wisdom,  to  knowledge,  and  to  acience:  whea 
inaccurately  obaerved,  when  mended  with  foreign  nil>« 
jects,  or  distorted  by  the  influence  of  some  predomi- 
nant passion,  they  give  rise  to  the  most  foolish,  the 
most  obstinate,  and  the  most  hurtful'  prejudices;  sod 
madness  itself  may  be  considered  as  little  else  than  per* 
verted  associations. 

This  principle,  faculty,  or  process,  (for  we  will  not 
quarrel  about  i  name,)  has,  like  every  thing  else  which 
is  curious,  interesting,  and  important,  been  involved  in 
needless  mystery ;  for,  as  happens  in  a  juggling  trick, 
our  attention  has  been  directed  to  the  astonishing  re- 
sults, without  being  permitted  to  witness  the  simplici*- 
ty  of  the  process  by  which  they  are  brought  about  Be* 
fore  any  mystery  can  arise  from  the  incessant  sequence 
of  ideaSf  it  would  be  necessary  to  show  that  the  mind 
dees  not  always  think,  or  to  prove  that  its  ideas  may 
follow  each  other  without  any  natural,  adventitioui,  or 
imaginary  principle  of  connection.  But  thia  ia  ippoa- 
sible.  The  mind,  indeed,  in  a  careless  mood,  is  not 
very  nice  about  combinations;  it  takes  those  which 
IHresent  themselves  with  least  trouble;  but  however 
absurd  or  fantastic  they  may  appear,  they  must  hsve 
some  connection  with  each  other.  Now,  if  we  do  not 
actually  fee  the  connection  between  objects,  which  we 
never  can  do  when  they  are  merely  passing  through 
the  mind  in  idea»  there  is  no  other  way  in  whidi  they 
can  be  presented  to  the  intellect  but  by  means  of  the 
memory.  We  are,  therefi>re,  disposed  to  oonskler  the 
association  of  ideas  as  nothing  else  than  an  ordinary  act 
of  memoij,  aometimes  running  auperfidally  over  the 
most  obvious  connections,  at  oUier  times  more  rigidly 
flamming  dependencies  and  relations.  ,     ^ 

If  it  should  be  asked,  then,  how  the  reodlecdoo  ot 
one  event  immediately  suggests  all  its  relations,  we  sih 
swer,  that  it  is  merely  the  memory  recording  ^^'.  ? 
has  seen,  and  running  over  that  connected  order  whiCD 
has  been  presented  by  the  course  of  nature,  ^  ^^ 
aual  and  artificial  arrangements.  Every  object,  sw 
every  event,  is  either  the  natural  or  artificial  ^8^|Jr 
something  connected  with  it,  and  memory  is  the  recoru' 
ed  history  of  these  relations.  If  we  consider  bow  aN 
most  infinite  these  relations  may  become,  from  ^m^  ^ 
phuse,  or  drcumsUnoes,  or  feelings,  we  may  ^^''V  ^ 
ceive  how  the  memory  may  expatiate  over  this  boono- 

lessfieM, 

«•  And  find  no  end  In  wanderiug  mazei  last*' 

According  to  this  view  of  the  subject,  there  is  nooe. 
caaion  to  speciiy  the  laws  of  astodatimM  as  they  i>* 
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iitt0-  be«n  called.  It  is  easy  to  state  the  most  ordinary  prin- 
fU'  eiples  of  connecdon;  but  it  is  quite  uxmeoessarY}  and 
perhaps  unphiloaophical,  for  it  would  be  attempting  to 
hmit  what  is  in  fiict  indefinite.  It  is  of  no  consequence 
wh^er  the  connection  be  natural^  artifidaly  or  casual ; 
^e  power  of  memory  to  recollect  the  various  circum« 
stances  which  have  accompanied  the  perception  of  any 
objecty  is  quite  sn£Soi«nt  to  account  for  all  the  pheno* 
mena  which  arise  out  of  the  association  of  ideas ;  and 
there  is  an  immense  variety  of  feelings  which  become 
as  powerful  bonds  of  association  as  any  of  those  drcum* 
stances  which  philosophers  have  assigned  as  the  laws 
which  reffiilate  its  combinations. 

Instead^  then,  of  talking  of  the  laws  of  associatioo« 
we  would  talk  of  the  drcumstanoes  which  tend  most 
to  assist  or  strengthen  the  memory.  We  see  a  jpe<^t 
vsrie^  in  this  laoilty ;  and  we  even  hear  of  differeni 
kmdt  of  memory.  One  person  has  a  fkcility  in  retain- 
tng  one  species  of  facts  which  can  have  no  permanent 
hrnid  on  tne  mind  of  another*  A  person  who  is  accus« 
lomed  to  discriminate,  and  to  separate  objects  fhmi 
their  accidents,  who  carefully  observes  the  analogies 
of  oatoie  and  the  relations  an  things,  will  have  a  pU* 
lotopkkal  memory :  and  when  any  object  is  presented 
to  ms  observation,  after  examining  its  visible  qualities* 
he  will  endeavour  to  discover,  ftom  the  treasures  of  his 
memory,  its  relation  with  others :  he  will  then  oonsi* 
der  all  that  is  known  of  its  history;  the  uses  to  which 
it  has  been  applied ;  the  persons  who  have  discovered 
its  properties ;  and  the  time,  place,  and  curcumstanoes, 
in  which  these  discoveries  have  been  made. 

Here  an  almost  endless  field  is  opened  up  for  the  ex* 
cnnions  of  the  mind,  over  which  it  may  roam  at  plea* 
sare,  whilst  it  retains  with  pertinacity  every  impres- 
skm  presented  in  this  wide  range  of  phUosophicu  in* 
ouiry.  The  memoiy,  in  this  instance,  receives  iU 
duef  aid  firom  that  analogy  which  subsists  amon^  the 
objects  of  nature,  which  leads  it,  step  by  step,  to  the 
temple  of  sdence,  and  to  all  the  treasures  of  varied 
knowledge. 

All  the  other  varieties  which  occur  in  investigating 
tile  phenomena  of  memory,  may  be  accounted  for  fVom 
the  diiierent  tendency  of  different  minds  to  generalize ; 
or  from  the  predominance  of  particular  views  and  feel- 
ingi.  We  have  already  said,  that  man  is  chiefly  dis* 
tingmahed  from  the  other  creatures  by  the  power  which 
he  possesses  ofdiscovering  the  relations  of  mmgs:  with- 
out this  he  would  not  he  a  rational  being:  but  this 
power  of  discernment  admits  of  almost  inmiite  shades 
snd  degrees.  One  looks  to  the  nature,  tendency,  and 
connections  of  things;  another  looks  onlv  to  the  sur« 
fiioe,  and  knows  of  no  relations  but  those  of  timCi  place, 
and  circumstances.  These  are  the  principles  by  which 
frets,  totaUy  unconnected  with  each  other,  are  never* 
thden  brought  together,  and  associated  by  the  acci« 
dental  drcumslance  of  having  been  onoein  eadi  othera 
SDmpany. 

Such  prindplea  of  aasodation  are,  in  fkct,  as  neees- 
ivy,  though  not  so  natural,  as  those  which  depend  on 
fulogy ;  or  OB  similarity  o£  propertiesy  or  of  use.  It 
tt  imposmble  to  detach  any  object,  or  anv  event,  firom 
^  imeparable  concomitants  of  time,  piaoe,  and  dim 
^|OBitance$:  and'  thejr  who  cannot  trace  the  more  phi* 
kMoDhicsl  relations,  direct  the  strength  of  their  mmda 
^"^  ordinary  and  unavoidable  aooompanimenta  of 
C'fny  perception,  or  event,  via.   the  time  when,  the 

CI  where,  and  the  drcumstancee  in  which,  it  has 
prescntedi  and  when  any  of  these  ace  tewogfat 


before  the  mind,  the  event  connected  with  them  will  Pommat^- 
be  sugg^rted  at  the  same  time.  ^    ^ 

Here,  then,  a  bountiful  compensation  is  made  by  the  ^ 
Author  of  nature,  ibr  those  who  are  unable  to  take  a 
connected  and  philosophical  view  of  his  works.  They 
are  furnished  with  principles  of  association,  which  serve 
to  renew  their  past  pleasures,  and  to  enhanoe  their  pre* 
sent  enjoyments :  and  thooj^  reooUectiona  of  the  past 
may  aometimes  produce  painfbl  sensations,  yet  aa  hap« 
pineas  is  undbuotedly 'more  largely  distributed  than 
pain,  they  will  be  gainers  on  the  whole:  and  the  sum 
of  their  enjovment  may  perhaps  be  superior  to  that  of 
the  philoaophical  inquirer.  A  philosophical  memory 
is  a  ory  register  of  knowledge :  and  in  as  finr  as  it  tends 
to  overlook  those  associations  which  are  the  icpresen- 
tatives  of  feeling,  it  has  an  effect  to  diminish  the  ve« 
sources  which  contribute  to  human  happiness.  We 
have  little  need  to  spurn  such  auziliariea^;  fbr  though 
our  oomfiirts  greatly  outnumber  our  calamitiea,  yet  one 
misfortune  outweighs,  in  our  estimation,  a  tlionsand 
blessings. 

It  is  astonishing  how  tenaciously  some  minds  w31 
retain  dates,  and  unconnected  facts;  and  how  readily 
they  can  conjoin  thinffs  which  have  no  natural  alliance^ 
This  does  not  prcMoeea  firom  any  peculiari^  in  the  me* 
mory;  its  oiBoe  is  to  retain  past  impressioiis ;  and  in 
this  respect  it  acta  uniformly  and  oonamtently.  Its  v^ 
riotts  modifications  depend  on  particular  liabits,  feeU 
ings,  and  affections :  wherever  tnese  are  deeply  inter* 
ested,  the  memory  will  retain  a  firm  impression :  the 
most  stupid  will  not  easily  drop  firom  their  recoUectioii 
the  drcumstanoes  connected  with  a  painful  feeling. 
This  appears  to  be  of  aU  others  the  most  powerful  Pfin« 
dple  of  association.  The  brutes  themselves  are  affect* 
ed  bjr  it:  it  is  the  origin  of  all  that  fear,  and  caution, 
manifested  by  the  most  ferocious  beasts  of  prey,  who 
have  became  acquainted  with  the  arts  and  power  of 
man :  and  we  have  known  a  dog,  who,  having  been  se* 
verely  struck  by  a  blacksmith,  retained  ever  afterwarda 
an  implacable  animosity  against  every  man  who  wore 
a  leather  apron.  There  is  no  reasoning  here;  it  is' 
merely  a  recollection  of  the  aimplest  signs :  and  me* 
mory  to  this  extent  is  absolutely  necessary  for  the  ez« 
istence  of  every  animal,  whose  aafety  dependa  on  ita 
own  exertions.  Instinct  directs  it  to  proper  food,  and 
to  the  means  of  multiplying  its  species ;  but  it  does  not 
warn  it  of  the  dangera  by  which  il  is  aurveunded: 
these  must  be  felt  and  remembered. 

It  requires  a  strong  effiut  to  reoolleot  things  which 
have  no  connection  but  juzta-position,  or  contiguity  of 
place,  as  philosophen  have  ohoaen  to  denominate  this 
prindple  of  aasodation.  But  when  once  an  interest  ia 
exdtea,  when  fiear,  or  the  love  of  lame,  or  tiie  hope  of - 
profit,  influence  the  mind,  all  difficultiea  will  vanish, 
and  we  will  remember  a  string  of  barbarous  unconnect- 
ed words  almoat  as  easily  aa  we  remember  the-  succes- 
sion of  objects  in  an  agreeable  landscape. 

This  application  of  the  mind,  which  is  produced  by  Atts&tion. 
particular  views  and  fiBolings,  has,  bv  mociem  philoso- 
phers, been  exalted  into  a  faulty,  and  denominatsd  At* 
tention.  But  it  has  not  a  single  feature  about  it  which 
can  give  it  any  daim  to  sncn  distinction^  It  meraly 
indicatea  the  application  of  the  mind  to  aonaie  paiticu^ 
kr  subject,  in  which  its  fiielings  are  tnteresled,  or 
whidi  have  acquired  an  aoddientd  importance.'  It  of«r 
ten  happena  that  an  ardfidal  interest  must  be  created, 
in  order  that  ideaa  which  are  useful,  but  not  attractive, 
maykyhddoffhemind.  It  is  in  this  view,  chiefly,  that 
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fPoramato-  the  advantage!  of  attentien  eoMe  to  be  discovered :  we 


are  totally  insensible  to  the  exercise  of  it,  when  the  ob- 
ject presented  is  sufficiently  interesting  to  engross  the 
mind :  we  then  forget  time,  and  every  other  accompa- 
niment of  sensation,  and  dwell  exclusively  and  devo- 
tedly on  one  favourite  idea.  But  when  the  subject  is 
of  such  a  nature  that  the  mind  is  disposed  to  wander 
from  it'in  search -of  more  agreeable  ideas,  it  then  be* 
comes  necessary  to  call  to  our  aid  some  ccmsiderations 


Reminif- 
eenos. 


linked  together  by  some  mystical  bond  of  anion,  which  ^oJ 
admits  of  no  exjdanation,  as  it  is  an  ultimate  law  in  oar  M 
nature.  Let  us  not  create  unnecessary  mysteries.  We  ^*^ 
believe  the  mind  always  feels,  or  thinks :  we  suspect 
that  a  ^spension  of  these  functions  would  amount  to  i 
suspension  of  its  existence :  and  we  should  doubt  whet 
ther  the  mind  could  ever  exercise  its  faculties  again 
without  a  new  creation,  were  they  once  completely  dor- 
mant.    And  it  is  wisely  ordered  that  our  cogitations 


of  profit^  or  of  fiune,  to  overcome  the  irksomeness  of    should  not  go  on  at  random,  but  according  to  soniei«* 
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application. 

When  we  are  compelled  to  make  an  effort  either  to 
observe  or  remember,  we  then  become  conscious  of  that 
c|uality  to  which  we  give  the  name  of  attention,  which 
is  merely  an  artificiiu  interest,  given  to  objects  des- 
titute of  natural  attraction ;  at  least,  it  is  only  when  the 
attention  is  directed  to  sudi  subjects  that  we  are  con- 
scious of  its  exercise. 

When,  therefore,  it  is  said  that  the  different  degrees 
of  understanding,  in  different  individuals*  depend  on 
the  different  degree  of  attention  with  which  they  have 
viewed  facts«  4>bjeGts,  and  appearances,  it  is  only  say- 
ing, that  they  depend  on  the  interest  whidi  is  felt  in 
observing  and  remembering  the  objects  and  facts  pre- 
sented to  the  senses  or  the  understanding. 

We  have  no  objection  then  to  give  a  name  to  a  pro- 
cess productive  of  such  important  consequences,  and 
Attention  will  do  as  well  as  any  other :  but  we  think  it 
unphilosophical  to  introduce  a  new  classification  where 
there  is  scarcely  a  modification  of  exertion.  All  the 
rules  which  can  be  given  lor  fixing  the  Attention  are 
merely  expedients  for  interesting  the  mind ;  and  atien^ 
turn  is  the  name  given  to  the  mental  application  which 
necessarily  takes  place  in  consequence  of  this  occupa- 
tion of  the  feelings. 

Memory  has  usually,  though,  we  think,  without  ne- 
cessity*  been  considered  as  of  two  kinds,  a  capacity  to 
retain,  and  a  power  to  recal  past  impressions ;  this  lat- 
ter exhibition  of  the  faculty  has  been  called  remtntf- 
cenoe.  There  seems  to  be  no  good  grounds  for  the  dis- 
tinction :  in  the  former  case,  the  ideas  present  them- 
selves spontaneoiuly,  or,  at  least,  without  any  conscious 
efibrt  to  themind ;  in  the  latter  it  sometimes  requires 
a  considerable  effort  in  order  to  recal  them.  This  ap- 
parodt  variety,  however,  does  not  present  even  a  mooi- 
ncation  of  the  faculty.  No  man  can  conjure  up  a  lost 
idea  by  an  effort  of  memory  :  he  must  go  patiently  in 
search  of  it ;  he  must  endeavour  to  get  hold  of  one  al- 
lied to  it ;  he  must  then  examine  its  connections  and 
bearings,  that  he  may  get  into  the  tract  where  the  idea 
lies  wmch  he  is  in  search  of»  which  will  then  occur  as 
naturally  as  those  which  presented  themselves  without 
an  effort  It  is,  in  fact,  not  the  idea  which  we  have 
foi^gotten  r  the  idea  lies  safely  locked  up  in  the  memo- 
ry, and  will  instantl  v  appear  as  soon  as  we  have  remo- 
ved the  rubbish  under  which  it  lies  concealed.  Our 
forgetfulness  then  arises  merelv  from  a  break  in  the 
chain  which  conducts  us  thiough  the  labyrinths  of  the 
ideal  world ;  and  when^onoe  tm  connection  is  restored, 
we  stumble  involuntarily  on  the  idea  which  we  had 
lost,  and  instantly  recognise  it  as  an  old  acquaintance. 

In  these  observations  respecting  memory,  we  must 
appeal  to  our  readers  whether  we  have  not,  at  theaame 
tune,  been  describing  the  process  which  takes  place  in 
what  has  been  callra  the  Association  of  ideas.  The 
writers  on  this  subject  divide  Association  into  two 
kinds,  the  first  involuntary,  or  spontaneous,  the  second 
ii^uenoed  by  the  wilL  They  tell  us  that  there  is  a 
oonatant  current  of  ideas  passing  through  the  mini^  all 
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gular  order  and  arrangement  It  is  by  this  means  alone 
that  Uie  will  can  exercise  any  controul  over  the  facoU 
ties,  and  employ  them  to  discover  and  apply  those  stores 
of  which  it  stsinds  in*  need.  We  may  see,  then,  how 
necessary  it  is  that  our  ideas  should  flow  in  some  regu* 
lar  order,  and  discoverable  connection,  that  we  may 
have  some  command  over  the  information  which  we 
have  received,  and  be  al^e  to  apply  it  as  exigencies  may 
require. 

That  such  is  actually  the  case  is  a  certain  fact ;  but 
it  is  not  ultimate  and  inexplicable :  it  is  clearly  r^eru 
ble  to  that  order  and  analogy  which  God  has  establish- 
ed among  his  works,  which  are  never  presented  to  as 
insulated  and  alone,  but  linked  together  by  certain  re- 
lations which  the  mind  easily  perceives  and  retaini. 
Thus  whilst  the  mind  continues  to  thiQk,  it  must  think 
according  to  the  order  in  which  things  are  presented  to 
it,  or  according  to  their  relations  and  connections ;  and 
this  is  sufficient  to  account  for  all  the  phenomena  arij« 
ing  from  the  association  of  ideas.  In  the  whole  pro- 
cess we  can  see  nothing  but  memory  running  over  the 
objects  and  relations  which  have  been  presented  to  the 
mind. 

The  circumstance  which  seems  to  have  misled  philp* 
sophers  on  this  subject  is  probably  this,  that  the  Uain 
of  association  does  not  present  any  idea  of  past  time, 
which  is  always  thought  to  be  implied  in  memory ;  hotroiKkft 
it  is  certainly  no  less  distinctly  implied  in  the  assoda-  f^^^ 
tion  of  ideas,  which  is  nothing  more  than  the  I'^ccollect- j^  ^^ 
ed  relations  of  objects,  circumstances,  and  events.  No-  ^^j^.^ 
body  ever  imagined  that  this  supposed  power  gives  snj 
ideas,  or  suggests  any  relations  which  have  not  been 
presented  to  the  mind  before.  Thougli  memory  mtut 
always  refer  to  objects,  or  ideas  which  have  already 
been  before  the  mind,  yet  it  does  not  always  suggest 
the  idea  of  past  time :  in  fact,  time  must  be  letY  entire- 
ly out  of  view  in-  considering  mere  relations.  UTien 
the  things  about  which  our  thoughts  are  conversant 
are  of  a  singular  nature,  and  seldom  or  never  occur  at 
any  other  period,  time  then  becomes  an  important  i> 
cessary,  and  is  recorded  with  a  particularity  correspond- 
ing to  the  rarity,  or  supposed  unportance  of  the  thuig. 
But  when  we  are  considering  relations  which  occur 
every  day,  and  which  are  understood  to  fall  in  with  the 
ususl  course  of  nature,  time  is  left  entirely  out  of  v>«^» 
and  is  wholly  disregarded  in  the  consideration  of  geo^ 
ral  ideas.  Yet  however  much  the  idea  of  time  is  sunJt 
in  the  train  of  Association,  it  is  certain  that  this  pf^ 
cess  always  relates  to  ideas  which  are  past,  but  wbicn 
are  rendered  universal  and  perpetual  by  the  order  sntt 
constitution  of  nature.  When  new  combinations  $r^ 
suggested,  we  then  suppose  another  power  to  be  em^ 
ployed,  and  ascribe  them  to  an  efibrt  of  the  Imsguis- 

Mr.  Stewart  has  said  {EUm.  of  the  Phil,  of  AeHih  ww^ 
man  Mind,  p.  !«♦.)  that  Conception,  which  ^^^'JPVr 
a  distinct  power  of  the  mind,  implies  no  idea  «  «" 
whatever ;  but  this  can  only  be  from  the  drcuffl*^'* 
akead^  mentionedi  that  it  is  conversant  about  idessi 
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relaiiom  wbick  Ii«Te  no  refiwence  to  time.  The  bUBi« 
ness  of  conception^  according  to  Mr.  Stewart,  is  to  pre* 
sent  us  with  an  exact  transcript  of  what  we  have  felt  or 
perceived.  Now,  in  as  far  as  conception  relates  to  ob*' 
jects,  or  feelings  which  have  already  been  presented  to 
the  mind,  we  cannot  perceive  in  what  it  differs  from  the 
remembrance  of  past  sensations  or  perceptions;  and 
we  shoald  be  glad  to  know  the  difference  between  a 
distinct  recollection  of  past  feelings,  or  occurrences, 
and  the  conception  of  them.  In  short,  all  our  research^ 
es  lead  us  irresistibly  to  this  conclusion,  that  every 
thing  immediately  submitted  to  the  senses  is  an  object 
of  perception  ;  and  every  thing  not  so  presented  to  the 
senses  is  an  object  of  memory :  that,  of  course,  these 
are  the  only  two  faculties  which  the  will  employs  to 
accomplish  the  gratification  of  its  desires. 

No  mental  process  has  a  better  darm  to  rank  as  a  dith 
tinct  faculty  taan  imagination,  which  appears  to  be  al- 
most creative,  and  to  produce  results  scarcely  reducible 
within  the  narrow  limits  of  that  intellectual  apparatus 
which  we  have  assigned  as  the  means  and  ground- work 
ci  knowledge.  But  let  us  not  forget  that  the  will  is 
the  great  moving  principle  within  me  mind,  and  that 
according  as  its  energies  are  directed,  it  gives  a  differ- 
ent complexion  to  results  brought  about  by  the  same 
instruments.  We  would  define  imagination,  then,  to  be 
the  will  working  on  the  materials  c^  memory ;  not  sa- 
tisfied with  following  the  order  prescribed  by  nature, 
er  suggested  by  accident,  it  selects  the  parts  of  differ- 
ent conceptions,  or  objects  of  memory,  to  form  a  whole 
more  pleasing,  more  terrible,  or  more  awfiil,  than  has 
ever  been  presented  in  the  ordinaiy  course  of  nature. 
When,  for  instance,  we  wish  to  represent  the  terrible, 
we  seldom  find  in  one  object,  or  on  one  occasion,  alT 
the  circumstances  necessary  to  produce  the  full  effect; 
we  therefore  bring  together  all  the  circumstances  of  ter- 
ror which  our  memory  can  Aimish ;  we  combine  them 
according  to  the  suggestions  of  the  will,  and  then  re- 
present the  effect  whi^  such  a  combination  may  natu- 
rally be  expected  to  produce. 

A  very  wide  difference  has  been  conceived  to  exist 
between  imagination  and  reason :  and  instead  of  being 
JU^J^^^  connected  by  any  natural  alliance,  they  arc  generally 
**"*"*•  supposed  to  be  opposed  .to  each  other,  both  in  their 
origin  and  in  their  exertions.  Their  origin,  we  believe 
to  be  the  some  ;  their  exertions  are  diflerentiy  directed. 
Reason  is  the  will  working  on  the  memory,  to  discover 
the  actual  relations  of  things,  and  make  them  subser- 
vient to  the  use  cf  life :  imagination  is  the  memonr 
under  the  same  influence,  and  directed  to  the  same  end, 
that  is,  to  discover  the  relations  of  things ;  but  it  seeks 
not  those  which  are  most  real  or  most  nstural ;  it  looks 
lor  those  which>  by  the  aid  of  some  associating  principle, 
may  be  rendered  most  serviceable  in  producing  a  de- 
aired  eflect.  The  man  who  writes  a  piece  of  biogT»- 
phy,  who  is  careful  to  ascertain  genuine  facts,  and  to 
investigate  real  motives,  employs  his  memory  and  bis 
judgment  He  who  wishes  to  represent  man  not  aa  he 
M,  but  as  he  should  be,  or  as  the  writer  desires  him  to 
be,  employs  his  memory  in  collecting  the  qiialitiea 
which  he  has  heard,  or  known,  to  be  excellent,  and  em- 
ploys his  fancy  or  Imagination  to  combine  thenu  llie 
one  writes  a  history  ;  the  other  a  novel. 

Invention  in  experimental  philosophy  is  nearly  allied 
to  imaginatioa  It  originates  in  a  careful  collection  of 
facts,  and  an  extended  observation  of  the  course  of  na- 
ture, in  consequence  of  which  the  philosof^er  antici- 
pates ceruin  results  from  the  combination  of  known 
principleii :  thus  far^,  ii  soaroely  differs  fiom  the  imagip 
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nation  of  the  poet,  when  fay  the  applicatien  of  asoer-  Pasomst^ 
tained  facts,  and  principles  in  human  nature,  be  caUa  ^^^' 
our  attention  to  results  hitherto  unobserved.  The  dil^ 
ference  consists  in  this,  that  the  philosopher  can  ascer- 
tain the  accuracy  of  his  anticipatiims  byaetiud  experi- 
ment, whilst  the  creations  dP  the  imagination  can  sel« 
dom  or  never  be  realized  in  the  enerience  of  human 
life.  This  distinction,  however*  did  not  exist  in  the 
infancy  of  science ;  imagination,  in  too  many  instances, 
supplied  both  facts  and  results,  and  reared  a  visionary 
fabric  which  amused  the  fancy,  whilst  it  misled  the 
reason,  till  it  vanished  at  the  touch  of  genuine  philo- 
sophy. 

Memory,  in  the  form  of  reasc»,  is  chiefly  conversant 
about  the  particulars  of  a  particular  case :  in  the  shape 
of  imagination,  it  dwells  more  on  general  ideas,  which, 
by  the  order  and  analogy  of  nature  may  seem  to  belong 
to  the  case  in  question.  In  both  cases,  however,  the 
will  is  the  agent,  and  the  memory  the  instrument 
which  tB  applied  to  difiereut  uses,  according  as  circum- 
stances require,  or  as  volition  directs. 

P«ipe's  celebrated  lines,  applicable  to  this  subject,  aare 
to  be  taken  with  that  allowance  whidi  is  due  to  poeti- 
cal philosophy  i  . 

'  In  the  miiid  where  memory  prerailt 
The  solid  power  of  andentandlag  finis  ; 
.Where  beams  of  warm  imagmatiou  piUy 
The  menuwy's  soft  figures  melt  sway. 

The  first  couplet  canapply  only  to  Aat  species  of  memory 
which  we  have  already  described^  which  is  exercised 
without  any  discrimination,  and  which  oombince  with 
events  all  daeir  accidental  associations,  it  is  only  this 
exercise  of  memory  which  is  hostile  to  the  exertions  of 
reason;  Memory,  under  proper  regulations,  supplies 
reason  with  die  means  and  materius  of  jud^g ;  in 
other  words,  it  sets  before  the  mind  every  thmg  con* 
nected  with  the  subject  under  review,  and  enables  it  to 
decide  in  the  way  which  experienee  (another  product 
of  memory)  has  found  to  be  most  usefiiL 

It  is  true,  however,  that  the  exercise  of  the  imagina- 
tion may  nrove  hurtfbl  to  the  recollection  of  particular 
facts.  Wnen  the  mind  is  ftunished  with  a  set  of  ideas 
which  it  delights  to  contemplate,  and  which  have  de^ 
rived,  perhaps,  an  undue  influence  from  accidental  as- 
sociations, it  dwells  on  them  with  a  preponderating 
fondness,  and  seeks,  by  varying  their  combinatioiis,  to 
varv  its  own  enjoyments.  A  mind  thus  pre-oocupied 
with  the  fasdnating  illusions  of  fancy,  pays  little  atten- 
tion to  passing  occurrences,  or  to  any  net  not  imme«- 
diatd^  connected  with  its  predominant  feelings ;.  they 
are  either  not  noticed,  or  not  remembered ;  and  the 
mind  finds  more  i^easuxe  in  the  creation  of  aerial 
phantoms  than  in  the  passive  observation  of  actual 
&cts.  The  person  who  nabitnalljr  cherishea  this  state 
of  mind  ver)^  on  the^  precincts  c^  insanity. 

The  imagination  impliea  an  exertion  of  intellect  not 
necessary  for  the  existence,  nor  even,  perhaps;  for  the 
eomlbrt  of  lifle ;  for  there  are  many  in  whom  this  pow- 
er (as  it  is  commonly  called)  is  never  evolved,  who 
seem,  nevertheless,  to  enjoy  a  reasonable  degree  of  hap- 
piness.  A  refined  ^imagination,  however,  is  the  luxury 
of  intellect;  andaa  necessarily  arises  out  of  a  certain 
degree  of  mental  cultivation,  as  the  luxuries  of  life  fol- 
low the  acquisition  of  wealth  and  pnnperty.  It  is  the 
flower,  the  blossom,  the  perftmie,  wnich  imparts  de^ 
light  and  pleasure,  even  tnough  we  do  not  taste  the 
s6lid  fruit;  and  in  a  well  regulated  imagination  we 
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possess  some  of  the  msst  tl^gaxt  tad  ratMisl  enjor* 
ments  that  lifji  can  afford.  But  it  is  an  exercise  of  the 
mind  aknost  too  delicBte  to  be  either  restrained  or  in» 
dulged;  restraint  is  apt  to  destroy  it^  and  convert  it 
into  a  sober  exercise  qf  reason^  whilst  indulgence  is 
apt  to  destroy  our  happiness,  and  unfit  us  for  &  busi« 
ness  of  life.  If  we  nve  way  to  the  pleasing  dresms  of 
fiuicy,  we  will  be  ute  more  easily  annoyed  by  the  sad 
realities  of  life ;  if  we  yield  to  the  horrors  of  a  gloomy 
imagination,  tiie  real  pleasures  of  life  will  lose  their 
relidiy  and  we  will  be  miserable  in  the  midst  of  enjoy^* 
ment.  Thus,  as  the  luxuries  of  Uie  frequently  become 
the  bane  of  healdi,  and  as  a  palate  accustomed  to  high 
seasoning  will  loathe  ordinary  fare,  so  a  high  wrougnt 
imagination  will  produce  a  sickly  sensibility,  and  will 
shrink  ftaui  the  orudgery  of  research,  and  even  from 
the  exercise  of  sober  reason. 

There  is,  in  this  respect,  a  striking  analog^y  betweeH 
the  body  and  the  nund :  whatever  is  stimulating  and  ar« 
tifidal  is  injurious  to  both ;  and  the  pleasure  produced 
l>y  high  excitement  is  riways  succeeded  by  a  corres« 
pondmg  languor.  These  fricts  may  serve  to  reconcile 
iia  to  that  D^diocrity  of  fortune  and  of  feeling  which 
is  the  ordinary  lot  of  mortals ;  and  may  leave  us  in 
doubt,  whether  the  high  enjoyments  which  we  desire 
in  this  world  do  not  bring  along  in^ith  them  at  least  a 
eounterpoise  of  misery. 

In  endeavouring  to  explain  the  instruments  wliich 
the  mind  employs  in  the  acquisition  of  knowledge,  we 
have  been  more  anxious  to  remove  the  rubbish  which 
false  theories  have  heaped  on  the  i^losophy  of  mind, 
than  desirous  to  establish  a  new  hvpothesis.  Pneuma- 
tology  appears  abundantly  simple  when  divested  of 
the  mystery  which  ignorance  and  ^stem  have  cast 
around  it :  we  think  it  even  elegant  and  attractive  when 
stript  of  those  cumbersome  and  imnatuial  appendages 
which  have  been  invented  to  make  the  multitude  stare, 
but  which  only  tend  to  render  the  subject  absurd,  un« 
intelligible,  and  repulsive.  Our  principles  are  simply 
these,  that  in  the  instincts  and  feelings  which  are  bom 
with  ua,  and  in  the  powers  of  perception  and  memory 
which  the  author  of  our  nature  has  bestorared  upon,  us, 
we  can  find  an  ample  explanation  of  the  origin  of  every 
species  of  knowledge  which  can  enter  the  human  mind. 
These  are  die  elements  of  pneumatology ;  and  we  have 
ahready  endeavoured  to  shew  their  extent  and  applica- 
tion. The  sab|ect  will  be  still  farther  illusteated,  by 
cesisiderin^  scaeae  interesting  and  important  ehrcvm* 
staneaa  wmdi  modify  the  operation  of  our  faculties ; 
and  the  intimate  analogy  which  subsists  between  the 
phenomena  of  mind  and  those  of  the  material  world 
demands  our  first  attention. 

Aknost  everv  writer  on  the  snbject  of  pneumatdogy 
haa  dwelt  en  the  connection  between  mind  and  matter, 
wliich  has,  in  general,  been  stated  rather  as  a  source  or 
error  than  employed  as  a  means  of  illustration.  Hence 
we  aie  cautioned  to  be  on  our  guard  against  external 
hsqpieasions ;  to  exercise  a  lealous  vigilance  over  the 
senses,  and  to  consider  their  oommnnicationa  as  hos« 
tile  to  intelleetual  exertion*  The  mind,  it  is  said,  must 
ntseat  within  itself,  and  contemplate  its  own  conscioua 
eiMfgie%  if  it  would  wish  to  know  the  extent  of  its 
own  |»owers  and  resources.  But  the  onhr  stores  which 
the  mind  pioperly  possesses  within  itself  are  Uind  in* 
etinols,  and  certain  desves  arising  from  the  ftdinff  of 
wants.    All  the  other  furniture  of  the  mind  ia  supfuied 


from  widiouti  and  dierefbre  eannot  be  n^ioHy  detached 
from  the  objects  which  produced  it.  From  this  inti- 
mate  connection  with  the  material  world,  we  may  nato- 
rally  expect  tha^  a  great  part  €£  our  eonceptions  will 
consist  of  materud  images,  and  that  our  langoage  will 
be  deeply  infected  with  analogical  metaphors  drswa 
from  the  ajppearances  in  the  visible  world. 

This,  which,  to  others,  has  so  often  appeared  a  sulx 
ject  of  regret,  or  has  be^  denounced  as  a  dangsnnu 
source  of  error,  appears  to  us  to  lead  the  way  to  the 
true  philosophy  of  the  human  mind :  for,  thoof^h  mind 
and  matter  be  essentially  different,  yet  we  shall  fiod 
that  they  are  conneeted  by  a  law  of  analogy,  whicU 
gives  a  kind  of  unifoimity  to  the  most  opposite  sub* 
stancest  and  links  together  the  material  and  the  spirit* 
ual  world.  It  is  this  sDalogy  which  forms  that  menHs 
^  rerum  commerchtm^  whidi  it  was  Bacon's  object  to 
elucidate ;  and  which,  though  it  sometimes  mulnds 
the  philosoplncal  inq[uirer,  is  of  the  greatest  benefit  to 
mankind  at  large,  in  heightening  pwasure,  and  aug« 
menting  knowirage. 

So  strongly  has  this  analogy  been  perc^ved  by  aU 
nations,  that  the  same  words  which  denote  the  ckaages 
in  matter  are  emplc^ed  to  mark  theoperations  of  mind; 
whilst,  on  the  other  hand,  ahnost  all  those  words  whidi 
denote  desire,  power,  nndJeeUMg^  ideas  peculiar  to  miBd, 
are  transferred  to  matter,  to  magnify  or  to  iilttstnte  its 
properties.  We  shalThave  occasion  to  diew  that  Isih 
ffuag^  in  both  these  respects,  ts  formed  on  stridly  p^ 
losophical  principles ;  and  that  this  interchange  of  ima- 
gery tends  equally  to  aid  our  conceptions,  to  hejghlea 
our  feelings^  and  to  enlarge  the  boundaries  «  our 
knowledge.  But  whilst  we  employ  the  oonnsctioD  be- 
tween mind  and  matter,  as  the  means  of  iUustiation, 
we  wish  it  to  be  distinctly  understood  that  this  con- 
nection exists  merely  in  analogous  processes,  and  not 
in  any  identity  of  substance. 

Tlie  practice  of  explaining  intellectual  or  moral  pbe* 
nomena,  by  ana^gies  drawn  from  the  material  world, 
has  been  denounced,  from  high  suthority,  as  the  diief 
cause  of  retardation;  in  the  jmilosophy  of  mind*.  In 
one  seme,  we  shouM  not  be  much  disposed  to  dineBt 
from  tiue  decision.  Were  any  one^  for  instance,  to  at« 
tempt  to  eiplain  the  phenomena  of  merooryf  by  tnees 
on  sand,  or  impressions  on  wax,  the  theory  can  bave 
no  tendency  but  to  mislead  But  surely  this  autbor 
carries  his  anUpathy  to  analogy  and  met^plior  (ooftfi 
when  he  wishes  to  eioclude  all  iUustrattons-drawn  from 
this  source  as  utterly  injurious  to  tl>e  philosophy  at 
mind.  He  repeatedly  cautions  his/ readers  sgainAt  sop* 
posing  that  there  is  any  resemblance  between  the  v^ 
terial  object,  from  which  a  metaphorical  oranak^w 
expression  is  drawn,  and  the  mental  operslioa  i*  f 
brought  to  illustrate ;  and  lie  endeavours  to  ascoant 
ibr  the  use  of  metaphorical  language  from  tbe^  ^^ 
tance  which  men  feeL  to  coin  new  words,  which  in- 
duces them  to  give  modificatiena  of  meanings  to  ^"^ 
already  in  usOt  rather  than  to  form  terms  unbesrd  oi 
before.  We  hope  it  will  appear,  in  the  cooise  d^ 
discussion^  that  this  is  a  very  inadequate  explsaation  « 
the  subiect ;  and  we  tfaank  we  shall  be  able  to  denu>»- 
stnte  that  manjund  have  formed  metaphortORl  eapf^^ 
sions,  not  so  much  from  a  wish  to  save  words  as  tags* 
neralixe  ideas. 

We  are  fully  aware  that  the  mode  c^  ^^^^^ 
drawn  from  analogy  has  often  been  grossly  *^"|^ 
It  haa  infected  philosophy,  and  sometimes  dmgn^^ 
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rrii^cn;  and  tbeimucticioiiiiiw;  mwhithit  has  bfen 
managed  l^  come  of  those  who  have  been  called  Bfi* 
rUuaUzing  writers,  has  often  degraded  the  soblime  8ub« 
ject  whidoi  it  was  brought  to  illustrate.  In  consequence 
of  this,  philosophers  have  taken  the  alarm ;  and  the 
present  humour  seems  to  be  to  denounce  analogical  il- 
lustrations as  unphilosophical,  and  aa  the  principal^ 
source  of  error  in  pneumatology.  This  is  not  altoge- 
ther a  new  fancy  4  it  is  rather  an  old  whim  renewed: 
feritis  a  considerable  time  since  it  was  proposed  to 
denude  the  science  of  mind  of  every  word  which  has  a 
figurative  meaning*  or  metaphorical  origin,  and  to  sub- 
stitute an  intellectual  language  exdusively  appropria* 
ted  to  mental  operations. 

The  attempt  is  injudicious,  absurd,  and  impractica* 
ble :  it  woukl  deprive  mind  g€  its  most  powerful  auxi« 
liaries,  by  destroying  or  weakening  those  associations 
which  aid  our  conceptions,  and  blend  delight  with  in« 
atruction;  It  would  subvert  the  principle  of  abstrac* 
tion  itself,  whose  agency  is  so  serviceable  in  the  modern 
achod  of  philosophy,  and  which  must  be  founded  on 
general  views,  and  extensive  analogies.  All  our  know- 
kdge  is  relative :  we  can  form  no  correct  idea  of  any 
one  object  without  comparing  it  with  others.  The 
knowledge  of  individual  objects  is  bald  and  insipid, 
when  detached  from  the  general  order  of  nature :  in 
dkat  case,  every  fact  would  be  in  the  situation  of  an 
anomaly,  incapable  of  being  reduced  to  plan  or  rule. 
The  memory  would  be  overwhelmed  with  a  mass  of 
incongruous  facts ;  the  mind  would  be  a  chaos  of  indi« 
gested  materials.  These  inconveniencies  are  obviated 
when  we  discover  laws  of  analogy^  and  impose  namea 
which  render  them  familiar  to  the  understanding. 

That  this  analogy  is  universally  perceived,  and  has  a 
powerful  influence  on  the  human  mind,  is  admitted  by 
■11 ; .  that  its  influence  is  beneficial  except  in  moral  rea* 
aooing  -  i»  almoet  universally  denied ;  and  we  are  not 
aure  but  we  are  the  first  who  have  brought  it  forward 
as  an  auxiliarv  in  the  science  of  pneumatology.  In  iU 
lustration  of  this  subject,  we  shall,  in  the  first  plao^ 
give  examples  of  that  analog  which  exists  not  only 
among  the  objects  of  nature,  but  between  the  process* 
es  in  the  material  world  and  the  opertions  of  the  hu« 
man  mind  {  and  then  we  shall  be  prepared  to  shew  its 
influence  on  our  language  and  conceptions. 

The  aacred  scriptures  furnish  numberless  instances 
fanakigjr.  of  beautiful  analogical  reasonii^.  All  the  parables 
are  of  this  description ;  and  without  sheltering  our- 
selves under  the  sacred  authority  on  which  they  rest» 
we  msy  appeal  to  any  man's  understanding  whether 
tile  moral,  or  inference  which  they  convey,  be  not  suf- 
ficiently envious.  Take,  for  example,  the  parable  of 
the  sower,  { Mat.  xiii.  5.)  How  aptly  is  Uie  superficial 
Christian,  who  takes  up  his  religion  from  some  sudden 
impulse,  without  any  settled  principle,  compared  to  a 
sh^low  soil  on  a  barren  rock,  which  at  first  gives  a  fdr 
promise  of  a  plentiful  crop,  but  soon  disappoints  the 
expeetadons  of  the  husbandman !  Can  any  thing  be 
more  complete  than  the  resemblance  ?  And  is  not  our 
conception  of  the  invisible  processes  which  take  place 
within  the  mind  powerfully  aided,  when  these  proceai- 
es  are  described  by  analogous  eflects,  cognisable  by  the 
senses?  These  may  be  called  wioral  atmiogiesi  and 
Butler  has  shown  how  nsefuUy  they  may  be  employed 
in  elucidating  the  most  important  principles  and  doc* 
trines.  So  strongly  are  we  disposed  to  reason  analogic 
cally,  that,  in  dreams  which,  in  spite  of  philoBofdiy,  we 
cannot  wholly  despise,  we  seldom  look  for  the  literal 
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mind.    We  interpret  itanahigtealfy,  and  oonsider  it  aa 

the  sign  of  some  event,  connected  by  analogy,  with  ,  tol«%y*- 

the  draimstances  of  our  vision.  -^  w  ^ 

But,  besides  these  moral  analc^es,  there  are  others 
which  have  a  more  immediate  reference  to  the  philoso-  ^^j^^^ 
phy  of  mind.  The  liuman  bodj>  for  instanoej  advances  ^"**'^ 
slowl}r  towards  its  perfection  of  strength  and  stature  % 
the  mind  also  advances  slowly  in  morid  and  intellectual 
attainments ;  and  we  no  mor^  expect  a  premature  evo* 
lution  of  mind  than  we  do  an  instantaneous  enlarga- 
ment  of  the  body :  we  never  look  for  an  old.  head  on 
young  shoulders.  Here,  then,  the  progress  of  the  mind 
might  be  illustrated  by  the  growth  ^the  body,  with 
wmch  it  generally  keeps  pace ;  but  as  they  are  so  intio 
mutely  connected  with  each  otheri  as  almost  to  be  iden- 
tified, they  are,  on  that  account,  seldmn  employed  to 
explain  each  other's  qualities.  There  is  too  much  app»« 
rent  sameness  to  afibrd  illustration.  To  illustrate,  there* 
fore»  the  progress  of  mind,  we  look  around  us  for  in- 
stances <»  progressive  advancement  in  objects  which 
cannot  be  conmunded  with  mind  1  and  "we  delight  to 
find  a  similar  law  connecting  subjects  essentially  dissi* 
milar.  These  instances  are  furnished  by  the  whole 
course  of  nature.  The  vegetable,  the  shrub,  the  tree, 
are  all  subject  to  this  law,  and  i^ord  many  happy  il- 
lustrations oi  the  gradual  devekipement  of  the  human 
mind,  and  some  useful  hints  for  the  direction  of  its  fa- 
culties. 

These  analogies  are  obvious  to  all  mankind ;  and  il- 
lustrations are  drawn  from  them  by  the  peasant,  die 
poe^  and  the  philosopher.  The  peasaiit  enforces  the 
necessity  of  early  education,  from  the  facility  aSbendU 
hg  the  Iwig  when  U  is  green;  the  poet  teaches  tie  tfoung 
idea  hom.  to  shooi;  and  the  philosopher  does  worse  than 
trifle,  if  he  ngects  those  illustrationa  whidi  nature  A 
fords  to  aid  our  conceptions  of  mental  operations.  We 
believe  it  to  be  absolutely  impossible  to  convey  any 
idea  of  the  operations  of  mind  without  them.  The 
mind  itself  cannot  be  seen ;  its  feelings  can  only  be  . 
made  known  by  the  eflSBots  produced  on  external  mat- 
ter, or  on  the  bodily  form.  By  these  visible  eflects  we 
can  perceive  when  the  mind  is  afiected  by  love,  envy; 
or  hatred:  ^and  when  we  wish  to  describe  past  emo* 
tions  of  this  kind,  we  are  persuaded  that  Uiere  is  no 
other  wa^  of  doing  it  pointed  out  by  nature,  but  that 
of  imitatmg  their  effects  on  the  bodily  oi^gans,  or  of  de« 
scribing  them  by  analogous  appearances  in  the  material 
world ;  as  rage,  for  instance,  which  produces  a  convul- 
don  of  the  features,  mav  be  described  by  a  storm  which 
agitates  the  surface  of  the  deep. 

When  we  say  that  it  is  impossible  to  convey  any 
idea  of  mental  emotions  or  operations,  except  by  imita- 
tion or  analogy,  we  must  be  understood  as  speaking  of 
the  first  princiides  of  our  nature,  and  not  of  those  con« 
ventional  signs  which  mankind  afterwards  adopt  mere- 
ly as  abbreviations  of  the  natural  signs,  to  convey  men^ 
tsl  intelligence  more  rapidly,  and  more  conveniently,  • 
than  could  be  done  by  the  exhibition  of  the  natural 
passion,  or  by  a  tedious  description  of  its  effects* 
Words  are,  no  doubt,  the  principal  instruments  in  the 
improvement  of  the  human  race;  not  in  consequence 
of  any  magical  influence  which  they  possess,  but  mere- 
ly as  convement  repussei^tives  of  the  visible  eflects  of 
mental  emotions,  or  as  the  signs  of  analogical  descrip- 
tions of  facts,  feelings,  or  eventSb 

Let  us  not,  then,  undervalue  the  illustrations  drawn 
from  analogy,  but  rather  consider  them  as  means  pro- 
vided by  the  bountiful  author  of  our  nature  for  smooth- 
ing the  path  to  knowledge,  and  enforcing  the  oUwa- 
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tions  of  dttty ;  for  we  find  exnmples  and  fllnstratiom 
in  every  object  around  us ;'  not  a  duty  is  enjoined,  that 
IS  not  illustruted  bv  the  order  and  coune  of  nature,  as 
well  as  sanctioned  by  positive  command  ;  not  a  diffi- 
culty occurs  in  the  constitution  of  man,  that  has  not  its 
counterpart  in  the  material  world;  and  if  we  never 
murmur  at  the  inexplicable  phenomena  of  nature,  why 
should  we  murmur  when  we  meet  with  similar  difficuU 
ties  in  the  moral  condition  of  man  ?  Some,  for  instance, 
may  be  disposed  to  ask,  why  we  are  subjected  to  sucb 
a  long  immaturity,  and  to  such  a  tedious  discipline, 
before  our  bodily  and  mental  powers  reach  their  per- 
ftction?  The  illiterate  mi^ht  perhaps  be  puzzled  by 
this  question,  and  might  thmk  they  had  reason  to  com- 
plain,  did  they  not  see  the  same  process  obtain  through 
the  whole  of  organized  nature.  They  are  thus  reoon« 
died  to  their  situation,  without  the  necessity  of  pro* 
found  reasoning,  which  it  mi^ht  not  be  convenient,  or 
possible  for  the  bulk  of  mankind  to  employ ;  and  they 
no  more  repine  that  man  is  led  from  mfiuicy  to  man- 
hood through  weakness,  restraints,  and  dangers,  than 
they  would  think  of  repining  because  the  fruit  is  not 
produced  ripe  at  once  without  the  process  of  germina- 
tion, or  the  apparatus  of  blossoms. 

In  consequence  of  this  general  anidogy  uaong  the 
olyects  of  nature,  and  this  mutual  adaptation  between 
mmd  and  matter,  we'  see  the  beauty  of  the  system  of 
the  universe;  as  we  perceive  aU  the  parts  bearing  a  re* 
lation  to  each  other,  and  all  co-operating  in  the  same 
grand  desi^.  Nothing  stands  msulatra  and  alone; 
that  which  u  weak  in  itself  is  strengthened  by  collate- 
ral ftcts;  that  which  is  obscure  is  illustrated  by  its 
connection  with  more  obvious  phenomena:  and  after 
we  have  found  out  a  general  order  we  fancy  we  have 
discovered  a  law  of  nature,  whereas  we  have  only  been 
tracing  those  analogies  by  which  the  Almighty  has  oe- 
mentra  the  system  of  the  universe. 

A  question  may  here  occur,  whether  the  mind  is 
adaptnl  to  the  constitution  of  nature,  or  this,  to  the 
tmerations  and  habitudes  of  the  mind.  This  is  much 
the  same  as  to  inquire  whether  the  body  is  made  for 
the  soul,  or  the  soul  for  the  body ;  and  the  answer  in 
both  tanes  must  be  the  same,  they  are  formed  for  each 
other ;  they  form  parts  of  one  great  plan  devised  by  in- 
finite wisdom.  Without  matter,  mind  could  not  possi- 
bly be  what  it  is ;  without  mind,  as  it  is,  matter  per- 
haps could  not  exist 

■  Qm  tU  tertm  mortaBibui  Ofhm 

Forma  $ 

In  a  certain  sense,  man  himself  is  the  anma  tnundi, 
not  as  being  Uie  mens  qme  agiiai  molem,  but  as  deriving 
sensations  from  the  external  world,  as  well  as  from  the 
body  which  his  soul  inhabits.  The  energies  of  his 
soul  are  not  only  influenced,  limited,  or  controlled  by 
his  bodily  organs  and  appetites ;  he  receives  impressions 
from  the  whole  wtn'ld  around  him ;  and  his  mind  is 
moulded  to  the  general  constitution  of  nature,  almost 
M  much  as  it  is  to  his  bodily  frame.  Thus  man  lives 
as  it  were  beyond  himself;  all  nature  is  a  kind  of  or- 
gan to  supply  sensitive  or  moral  perceptions ;  and  thus 
the  world  may  be  said  to  be  the  tentorium  of  man  and 
not  of  the  deity ;  he  is  quite  independent  of  it ;  it  ex- 
ists by  his  will,  and  by  the  ordinations  of  his  wisdom ; 
and  that  which  is  made,  and  dependent,  never  can  in- 
fluence the  purposes  of  the  omnipotent  Creator.  But, 
according  to  the  present  constitution  of  our  nature,  we 
can  neither  exist,  nor  think,  without  the  external 
world. 


From  this  intimate  connection,  then,  which  nbiiiti  ^mk 
between  the  mind  and  the  external  world,  we  need  not  ^ 
be  surprised  if  the  nomenclature  of  our  tfaoughti  |^ 
should  be  affected  by  it,  and  the  words  in  which  oor  ^^^ 
ideas  are  embodied,  should  spring  ftxmi  a  material  ori*  tM^ 
gin.  What  are  called  analogical,  or  metaphoricil  ex*  ^^ 
pressions,  are  words  marking  conceptions  which  have  ^ 
been  derived  from  the  external  world,  or  which  can  be  ^^^^ 
illustrated  and  exemplified  by  some  of  its  phenomena,  wti 
or  some  of  its  qualities.  These  analogies  are  neither  vai 
fanciful  nor  arbitrary.  In  many  instances,  indeed, 
they  may  be  founded  on  imperfect  knowledge,  or  inac- 
curate observation;  and  time  and  experience  mij 
teach  us  to  lay  aside  associations  which  have  been  too 
hastily  formed ;  but  the  principles  on  which  analqgiei 
are  formed  have  a  foundation  in  the  order  of  natuii^ 
and  in  the  constitution  of  our  own  minds.  As  theie 
principles  are  universal,  we  may  expect  every  Uncage 
to  abound  in  figurative  and  metaphorical  expressions; 
and  this  we  find  to  be  the  case,  although  the  different 
circumstances  of  different  states  must  necessarily  pro^ 
duce  a  considerable  variety  of  associations  and  feelings 
and  consequently  a  variety  in  the  figures  and  meta* 

?hors  by  which  the  mental  operations  are  indicated. 
*he  arbitrary  signs  by  which  we  communicate  w 
thoughts  maike  this  variety  appear  greater  than  it 
really  is;  for  these  signs,  when  properly  analysed, 
will  be  found,  in  generu,  to  be  nothing  more  than  ab- 
breviations, or  representatives  of  figurative  ezpres^ 
sions. 

In  consequence  of  this  intimate  connection  between  Diaiij 
mind  and  matter,  we  find  these  two  substsnces,  though  ^M 
essentially  dissimilar  in  their  nature,  yet  linked  tq^  ^^ 
ther  by  similar  laws.  We  would  wish  this  distinction  ^ 
alwajTS  to  be  kept  in  view,  for  by  losing  sight  of  it  the 
greatest  confusion  has  frequently  been  introduced  into 
philosophy ;  things  totally  dissimilar  have  been  jumbled 
together,  whilst  things  nearly  allied  have  been  violently 
divorced,  from  an  absurd  jealousy  of  a  too  intimate 
Must  we  say,  because  the  reflection  of  ligbt, 


union. 


and  the  rebounding  of  a  ball  of  ivory  follow  the  same 
law,  that  the  substances  are  therefore  identical?  Ac* 
cordinff  to  our  view  of  the  subject,  there  is  no  necesnty  i 
for  such  an  inference ;  for  we  see  that  there  is  often  I 
the  most  striJcing  analogy  where  there  is  no  identity 
of  substance.  We  are  not  concerned,  at  present,  to  de- 
termine whether  philosophers  are  right  Of  wrong  in  de* 
dding  light  to  be  matenal ;  we  onfy  say  that  they  are 
not  fully  warranted  to  do  so,  merely  from  the  circmn- 
stance  of  its  following  some  of  the  laws  of  nudtcr.  ^ 
might  as  well  sav  that  the  soul  and  the  body  are  the 
same,  because  they  follow  a  similar  law  in  advancing 
towards  maturity,  and  frequently  also  in  sinking  to- 
gether into  decay.  ^ 

The  best  moral  reasons  may  be  assigned  for  the  coo-  ajh. 
sdtution  of  the  mind  being  exactly  what  it  is.  ^««  ^,b, 
man  to  arrive  all  at  once  at  the  perfection  of  his  boduy  ^^^^ 
frame,  and  the  full  strength  of  his  anpedtes,  but  witb-  o^hivj 
out  the  experience  which  is  acquired  by  woiknees,  ac-  rf  ib<^^ 
ctdents,  and  temptations,  he  would  be  totally  untt  tor  jw^^ 
the  business  of  life ;  and  his  ripened  passions,  «aa  un-  ^ 
informed  understanding,  would  soon  plunge  hun  ^ 
vice  or  in  misery.     Hence  we  mav  perceive,  that  u 
God  created  man  at  first  perfect  in  his  bodfly  form  •»» 
faculties,  there  was  an  absolute  necessity  that  he  anoiua 
be  Uught  both  knowledge  and  language  by  inspiration. 
Without  this  aid  he  wo  Jd  have  been  in  the  «5«5.^ 
a  helpless  idiot;  confounded  by  the  va^ety  rf  wj^w 

icb  solicited  his  attention,  and  unaoquamfied  wiib 
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ibmr  properties^  be  wouM  ha^e  aeon  fiJlen  the  victim  thiogs  can  be  More  unlike  te  eedi  ether^  in  their  uiti-  PneuaAtt- 
^KT'       of  bis  own  ignoranoe^  and  bis  life  would  have  been  ter-  mate  consequences^  than  the  moral  culture  of  the  mind^  wJ^Il 
minated  berore  be  had  learnt  what  was  useful  for  his  and  the  physical  growth  of  vegetables,  yet  they  resem- 
well-being.  ble  each  other  in  their  slow  advances  towards  maturity. 
We  must  now  go  through  a  tedious  discipline  in  the  and  also  in  the  accidents  which  promote  or  retard  their 
school  of  experience;  we  must  advance  firom  weakness  progress:  withhold  nourishment  and  they  languish; 
Co  strength,  firom  ignorance  to  wisdom ;  no  man  can,  apply  an   excessive  stimulus    and  they  waste    their 
per  salHitn,  reach  the  pinnacle  of  knowledge ;  he  might  strength  in  premature  efforts.    Virgil  says  of  trees, 
as  well  attempt  to  construct  a  dome  without  a  founda- 
tion ;  his  acquisitions  must  be  painfully  collected,  care-  r^T  "^IZ  "  ^iL'" L"T!!!ti ''"""' . 
fuUy  preserved,  and  judiciously  arranged ;  and  out  of  ^          :c        >               j           e 
this  store,  which  lys  wants  and  his  ignorance  have  c«n-  As  good  an  illustration  as  could  be  desired  of  a  human 
pelled  him  to  accumulate,  he  produces  the  treasures  of  being  who  grows  up  without  culture,  and  who  general-* 
mental  riches.     That  our  knowledge  may  be  sure,  it  ly  exhibits  bodily  strength  and  menlif^  imbecility. 
muat  be  slowly  acquired.     We  not  only  know  nothing  The  bodies  of  all  animals  go  through  the  same  pro* 
«t  first;,  but  we  are  apt  to  finget  the  little  which  we  cess  of  gradual  augmentation  in  size  and  strength;  and 
leam:  befinre  it  obtains  a  firm  hold  on  our  mind  it  the  final  causes  and  intentional  reasons,  as  far  as  we 
must  be  repeated  a  thousand  times,  and  we  must  leam  can  ascertain  them,  are  quite  distinct  from  any  that 
to  act  upon  it  as  a  practical  principle  by  habit  and  use.  have  yet  been  stated.     Were  animals  to  reach  the  full 
It  is  thus  that  we  acouire  all  the  benefits  of  experience,  maturity  of  strength  and  stature  instantaneously,  or 
and  leam  to  contemplate  the  connection  whidh  subsists  much  quicker  than  they  do  at  present,  the  earth  could 
among  the  various  objects  by  which  we  are  surround-  not  afford  subsistence  to  half  the  number  which  at  pre- 
ed;  3iey  appear  at  first  detached  and  insulated,  and  sent  exist,  and  which  enjoy  the  blessings  of  life  as 
the  memory  is  overloaded  with  unconnected  firsts,  till  much,  in  dieir  several  progressive  stages,  as  when  they 
at  last,  being  rendered  familiar  by  use,  and  manageable,  attain  the  perfection  of  their  bodily  frame.    And  he* 
in  consequence  of  a  perceived  connection,  they  become  sides,  were  the  bodies  of  animals  not  to  go  through  the 
elements  of  knowledge,  and  the  ground-work  of  future  various  stages  of  helplessness,  imbecility,  and  danger, 
improvements;  the  mind  can  then  glance  over  its  ao-  there  would  be  none  of  those  tender  associations  which 
cumulated  stores  with  the  quickness  of  intuition,  and  bind  together  the  heart  of  the  parent  and  the  offspring; 
we  are  lost  in  astonishment  at  the  inccmceivable  celerity  they  would  thus  be  deprived  of  one  source  of  enjoy- 
of  our  thoughts,  forgetting  the  tedious  process  by  whidn  ment ;  and  man  would  be  dented  the  exemplification  of 
the  objects  of  knowledge  have  been  rendered  fiuniliar  one  of  the  most  important  natural  duties,  which,  if 
to  us,  and  the  strong  principle  of  connection  which  has  he  were  at  present  disposed  to  neglect,  he  would  be 
been  transferred  to  our  idMS  from  the  analogy  of  na-  admonished  by  the  example  of  the  whole  animal  crea- 
ture, tion  around  him. 

Thus,  then,  we  perceive  that  the  slow  advancement  Thus,  then,  we  see  a  law  of  analogy  linking  together 

of  the  human  mind  in  knowledge  is  perfectly  consist-  the  most  dissimilar  objects  in  nature ;  and  we  thua^ 

ent  with  tRe  circumstances  of  our  nature,  as  it  gives  on  the  one  hand,  perceive  a  unity  of  design  which  be- 

stabflity  to  our  attainments,  and  by  lonf(  practice  gives  speaks  the  contrivance  of  one  superintending  mind,  ami 

us  the  perfect  use  of  a  fisw  simple  prinaples,  whi(£  are  on  the  other,  a  harmony  and  mutual  accommodation 

found  to  be  of  almost  universal  application,  and  give  a  among  the  objects  of  nature  which  bring  them  within 

sort  of  unity  to  the  seemingly  discordant  materials  of  the  grasp  of  our  faculties,  and  proclaim  the  wisdom  and 

human  knowledge,     it  will  be  evident  that  the  obser-  .goodness  of  their  creator. 

vations  which  have  now  been  made,  bear  directly  on  This  law  of  gradual  increase  in  strength  and  im- 

the  important  subject  of  education  ;  and  if  there  be  any  provement,  holds  universally  :  we  see  it  exemplified  in 

truth  in  them,  they  condemn,  as  contrary  to  the  order  the  case  of  vegetobles  and  of  animals,  of  individuals  and 

and  intention  of  nature,  that  forcing  hot-bed  system  of  nations,  of  morals,  science,  and  religion.     Nay,  so 

whidi  modem  innovation  baa  introcUiced.     In  a  few  much  does  it  seem  to  form  a  feature  in  the  economy  of 

instances,  an  extraordinary  precocity  of  parts  may  pro-  divine  Providence,  that,  according  to  the  sacred  histo- 

duoe  wonderful  effects  in  the  wa^  of  attainments,  wnidi  nan,  there  was  in  the  work  of  creation  itself,  an  in- 

cannot  but  mtify  the  vanity  of^  parents  and  teadiers ;  fancy,  progress,  and  perfection.     Matter  was  first  creat- 

but  before  me  age  of  thirty  all  these  effects  disappear,  ed,  and  then  gradually  arranged  :  the  lowest  species  of 

Mjd  the  patient  dmdge,  who  has  been  slowly  gaining  animal  life  wa«  first  called  into  existence ;  every  suc- 

knowledge  by  experience,  generally  makes  a  more  re-  cessive  order  of  being  rose  in  importance,  till  at  last  the 

spectable  figure  in  life,  than  the  youth  whose  prema^  climax  was  crowned  with  man,  sancUus  his  animal,  mefu 

ture  parts  outran  the  slow  progress  of  nature^  but  which,  tisaue  capacius  aliw. 

hke  blossoms  out  of  season,  aie  blighted  before  the  fruit  It  may  therefore  be  stated  as  a  general  law  of  nature, 

can  be  formed.  Omnia  oria  augacunt,  et  aucta  senescunl:  and  we  care 

The  whole  system  of  nature  is  in  perfect  unison  with  not  though  it  should  be  alleged  that  the  mind  itself 

this  prapess  of  the  human  mind.    Trees,  fruite,  and  goes  through  the  same  stages  of  progress  and  declen- 

veg^Ies,  are  subject  to  the  same  kw,  but  for  reasons  sion.    As  far  as  the  senses  are  concerned  this  is  often 


totally  different  From  the  physical  constitution  of  the  case :  they  become  less  acute ;  the  passions,  which 
plairts  and  v^geubles,  and  from  the  way  in  which  they  depend  upon  them,  less  clamorous ;  the  memf»ry  less 
STSfr*  thetf  nouriidnnent,  they  can  only  advance  gra-    susceptible;  the  judgment  more  tardy.  We  make  this  ad« 


dually  townds  perfection ;  the  ground  has  not  strength  mission  without  any  apprehensions  as  to  the  conclusions 

to  cany  them  to  instantaneous  maturity;  the  tree  canr  which  sceptics  or  materialists  may  deduce  from  it;  for 

not  supply  the  juices  ^  enough,  instantly  to  concoct  we  are  not  contending  for  the  immortality  of  the  senses: 

and  ripen  the  fnut.     Here,  then,  similar  results  arise  we  do  not  know  that  ihey  can  be  of  any  use  in  another 

irom  causes  essentially  dissimilar ;  and  though  no  two  world  j  an4  the  Scripture  tells  us,  that /«A  and  blood 
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eanmd  hiierii  the  khgUM  of  heaven.  Butwearetanght 
to  believe^  and  reason  conflrmt  the  snggeation,  that  the 
moral  habits  of  the  soal  shall  exist  along  with  it;  and 
these  do  not  decKne  with  the  bodily  senses:  in  many 
cases  fatuity  itself  cannot  extinguish  them;  they  often 
become  stronger  as  the  body  declines^  and  seem  to 
gather  strengUi  from  the  weakness  of  the  senses.  A 
virtuous  man  does  not  cease  to  be  virtuous  because  hia 
senses  have  become  less  acute,  or  his  reason  less  activoy 
in  consequence  of  age  or  bodily  infirmity.  Habit  takes 
the  place  of  reason,  and  becomes  stronger  in  proportion 
as  it  is  less  solicited  by  the  allurements  of  ue  senses. 
It  is  the  same  thing  whether  the  Qualities  be  good  or 
bad.  Dotage  ittfelf  will  not  cure  Uie  miser  of  his  ava^ 
rice ;  the  morbid  affection  clings  to  his  soul,  when  his 
senses  have  lost  their  hold  of  almost  every  earthly  ob- 
ject What,  then,  although  the  soJblding  of  the  senses, 
to  use  the  analogy  of  Butler,  should  be  Uirown  down  ; 
the  edifice  is  complete :  the  object  for  which  the  senses 
were  given  has  been  attained ;  and  no  argument  against 
the  soul's  immortality  can  be  deduced  fhmi  their  decay. 

As  language  is  not  onlv  employed  as  a  medium  of 
communication,  but  as  an  instrument  of  thought,  an  ex* 
'  amination  of  the  principles  on  which  it  is  formed  must 
occupy  a  conspicuous  place  in  the  investigation  of  men- 
tal phenomena ;  indeed  it  is  doubtful  whether  the  phi- 
losophy of  language  may  not  with  equal  propriety  be 
denominated  ue  philosophy  of  the  human  mind.  Some 
remarkS|  then,  on  the  structure  of  language  are  indis- 
pensable in  all  speculations  on  pneomatology ;  and  we 
conceive  that  philosophical  pliilology  would  go  far  to 
remove  most  of  the  mystery  and  obscurity  which  seems 
to  bang  over  the  operations  of  the  human  mind.  To  be 
a  good  astronomer,  it  is  not  perhaps  necessary  to  under- 
stand the  construction  of  the  telescope,  any  more  than 
it  is  necessary  for  correct  vision  to  understand  the  struc- 
ture of  the  eye.  But  language  is  more  than  the  teles- 
cope of  the  mind  :  it  is  eml^ied  thought ;  it  is  tan- 
gible ideas;  it  is  mind  made  visible;  it  is  the  most 
correct  representation  of  the  human  mind,  in  its  pre- 
sent state  of  existence,  as  incorporated  with  matter,  and 
employing  visible  signs  to  assist  and  explain  its  concep* 
tions.  We  consider  a  good  grammarian,  then,  (using 
the  word  in  the  most  extended  sense)  to  be  synony- 
mous with  a  sound  philosopher.  We  shall,  therefore, 
offer  a  few  observations  on  this  important  subject,  with 
a  view  to  shew,  in  opposition  to  aimost  all  pneumato- 
logists,  that  analogical,  and  metaphorical  expressions  are 
strictly  philosophical  in  their  ongin,  and  of  indispens- 
able utility  in  the  pliilosophy  of  the  human  roixyL 

Were  we  to  view  the  objects  of  nature  as  detached 
and  unconnected,  we  would  assign  to  each  a  distinct 
and  separate  appellation.  It  is  obvious,  however,  that 
this  would  create  a  vocabulary  which  no  memory  could 
contain ;  and  the  powers  of  the  human  mind  would  be 
wasted  on  a  mere  catalogue  of  names,  instead  of  being 
directed  to  the  qualities  and  properties  of  thin^.  The 
author  of  our  nature  has  reliev«i  us  from  this  unpro- 
fitable, and  intolerable  labour,  by  binding  the  woole 
system  of  nature  by  analogies  and  relations,  which  are 
obvious  to  us  every  dav,  and  rendered  familiar  by  the 
experience  of  our  whore  lives;  and  the  extension  of  our 
knowledge  is,  in  general,  nothing  more  than  the  ex- 
tended applioation  of  those  simple  principles  with  which 
we  have  been  acquainted  from  our  earliest  years.  Herei 
then,  is  an  evident  fiucility  afforded  us  for  the  attain- 
ment of  knowledge ;  but  we  should  forfeit  all  the  ad- 
vantages derivable  from  it,  were  we  to  affix  distinct 
names  to  every  modification  of  the  origiiiBl  idea;  for 


this  would  be  an  xmn&cmufy  leenmalatkn  of  wordi,  ftii 
and  an  injudicious  disfunetion  of  objects  and .  quslities  Jjfl 
nearly  allied  in  nature.  Wherever  we  observe  striking  ^1 
relations  and  analogies  amon^  the  objects  of  nature,  1 
the  most  obvious  way  of  designating  them  it  to  pit-  1 
serve  the  same  radical^  varied  by  composition,  or  in*  I 
flection,  to  denote  the  different  modifications  of  meaiii  ' 
ing ;  and  wherever  the  operations  of  mind  can  be  de* 
scribed  by  any  analogous  appearance  in  the  extemil 
world,  it  is  natural  to  take  the  name  of  the  sensible 
quality,  and  to  apply  it,  puree  detoria,  to  express  the 
emotions  of  the  mmd. 

The  moat  important  part  of  language  consists  in 
words  invented  to  express  the  feeling  of  sentient  be- 
ings ;  these  are  almost  all  of  a  figurative,  metaphorioil, 
or  analogical  nature ;  and  we  do  not  believe  it  possible 
for  language  wholly  to  lose  this  diaracter,  and  rcmsin 
intelligible.  The  emotions  of  our  mind  must  be  cooi- 
municated  to  others,  either  by  a  reptesentatioa  of  tbeir 
effects  on  the  bodily  frame,  or  by  comparing  them  to 
some  analogous  appearances  in  nature.  After  the  ps^ 
sion  has  once  been  delineated  by  either  of  these  oie- 
thods,  we  may  substitute  a  conventional  term  as  their 
representative ;  but  this  term  is  intelligible  onljr  in  so 
far  as  it  recsls  to  our  minds  the  natural  exhibitioo  or 
description  of  the  passion. 

The  origin  of  metaphorical  language,  then,  is  Isidin 
the  constitution  of  man ;  it  is  the  first  and  most  ob- 
vious way  which  nature  points  out  to  him  to  express 
his  feelings ;  it  arises  not  from  the  poverty  of  his  in- 
vention, or  the  deficiency  of  his  resources;  nature 
teaches  him  to  fly  to  it  as  the  most  powerfiil  instro* 
ment,  and  most  useftil  auxiliary,  to  express  his  seoti- 
ments  and  passions.  It  is,  in  fact,  tfie  principal  pillff 
on  which  the  structure  of  language  rests. 

It  forms  no  part  of  our  plan  to  contend  for  the  ac- 
curacy of  all  those  analogies  and  figures  which  sre  in- 
corporated with  language.  They  may,  Tn  many  in- 
stances, be  extremely  fanciful  or  absurd ;  yet  the  prin* 
ciple  on  .which  they  are  formed  is  philosophical,  if  thrt 
be  philosophy  which  is  pointed  out  by  the  constitution 
of  our  nature,  and,  in  a  certain  sense,  we  wouki  be  (Ks* 
posed  to  affirm  that  all  figures  are  correct,  even  in  tbeir 
first  formation ;  but  this  we  maintain  only  in  the  same 
sense  aa  we  would  affirm  that  the  concsptions  of  the 
child  are  correct  according  to  the  extent  of  his  know- 
ledge. 

Although,  then,  we  would  reckon  it  extremely  p** 
posterous  to  attempt  to  ascertain  the  present  signifies* 
tion  of  words,  by  tracing  them  to  the  remote  analogy 
which  presented  itself  to  the  minds  of  the  original  con- 
trivers, yet  it  is  highly  interesting  to  go  through  this  unad 
process,  and  to  trace  a  figurative  word  through  its  ts^  t»w«j 
rious  modifications  of  meaning,  with  a  view  *oroarK»^^ 
the  progress  of  human  knowledge.    We  see  the  first  J^, 
rude  idea  gradually  extricating  itself  from  the  erroneous  ^p^i 
notions  with  which  it  was  at  first  combined/  till  it  at-  dx^ 
tains  its  present  form  and  meaning;  and  in  its  sevtf«»  jj^ 
successive  stages  it  indicates  die  extent  of  knowledge  fo^ 
or  the  existing  state  of  manners.    When  we  trace  s 
word  to  its  radical  meaning,  we  only  ascertain  the  con- 
ception entertained  by  its  inventors;  but  it  would  he 
the  height  of  absurdity  to  maintain  that  this  conception 
is  to  be  the  measure  and  standard  of  our  knowledge* 
The  idea  has  been  rectified  by  transmission  througn 
the  minds  of  numberless  individuals ;  in  no  stage  of  its 
progress,  perhaps,  has  the  change  been  *^'^^^^^f^ 
to  warrant  the  mtrodnction  of  a  new  name;  and  n  » 
(ertainly  more  oommodioua  to  correct  the  meaning  cs 
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imato*  an  old  word,  than  to  invent  a  new  one  to  express  the  had  been  perceived  by  the  inventors  of  language,  al.  Pncumto- 

gy»       improved  idea.    Thus  we  retain  the  names  of  natural  though  it  is  more  than  probable  that  thej  never^  ex*  _^^'_' 

^"^  substances,  though  our  knowledge  of  their  properties  is  pressed  them  in  words,  nor  could  even  have  explained 

almost  daily  improving.    The  name;  at  first,  expressed  them,  had  they  been  questibned  on  the  subject."    The 

what  we  knew ;  4md  it  is  sufficient  for  the  same  pur-  only  explanation  that  they  would  have  thought  of 

pose  when  our  knowledge  is  doubled :  it  is  like  a  string  giymg  on  the  subject,  would  have  been  that  Aey  per« 

made  of  elastic  materials,  which  will  admit  of  a  consi-  ceived  these  analogies ;  and  we  would  be  glad  to  know 

derable  addition  to  the  parcel  which  it  already  sur«  what  other  explanation  could  be  given  by  philosophers, 

rounds  without  being  broken  or  overstretched.  We  have  already  shown,  that  the  perception  of  analogy 

But  whilst  we  mamtain  that  analogical,  or  metapha-  is  one  of  the  original  perceptions  of  our  nature,  and  of 

rical  language  is  perfectly  philosophical  in  its  ongiui  course  can  admit  of  no  explanation :  we  deny  to  philo? 

we  hold  It,  at  the  same  time,  to  be  absurd  in  the  ex«  sophers  the  honour  of  the  discovery :  they  have  no  more 

treme  to  found  upon  this  any  theory  of  sensation ;  or  title  to  it  than  grammarians  have  to  the  invention  of 

to  suppose  that  mind  resembles  matter  in  substance,  language;  all  that  can  be  done,  in  either  case,  by  the 

because  its  operations  may  be  illustrated  by  visible  ap^  refinements  of  knowledge,  is  to  arrange  and  methodise 

pearances  in  the  material  world.    On  the  contrary,  we  those  materials  which  nature  and  necessity  have  point* 

^      Would  assume  this  very  fkct  as  a  proof  of  their  being  ed  out  for  the  use  of  man.    Analogical  resemblances 

vtigm     essentially  different     It  would  be  evidently  improper  are  forced  on  our  notice  prior  to  any  reasoning  on  the 

Muiy       in  a  matetiaHst  to  employ  metaphorical  language,  as,  subject;  and  the  only  account  which  we  can  give  of 

>^*5*  ^    according  to  his  creed,  everv  metaphor  wouldannounce  them  is,  that  the  author  of  nature  has  established  them, 

^^^     an  identical  proposition.    Were  the  mind  conceived  to  and  given  us  power  to  discern  them. 

be  material,  it  would  be  absurd  to  illustrate  its  sensa*  A  large  class  of  figurative  expressions  arises  out  of  Aailogiesl 

ttons  by  die  impulse  of  images,  or  to  talk  of  its  receiving  this  perception  of  analogy :  these  figures  of  speech  are,  °>etapliofa» 

impressions  like  wax  or  clay ;  as  it  would  be  absura  in  fact,  merely  the  abridgments  of  analogical  desci^p* 

Ho  illustrate  the  impulsive  motion  of  A  ball  of  ivory,  by  tions;  and  present  to  the  mind  at  one  view  those  illus^ 

that  of  a  bell  of  wood.    The  things  aire  exactly  of  die  trations  of  its  feelings  which  are  furnished  by  the  order 

aam^kind,  and  therefore  can  afford  no  illustradon  of  each  and  course  of  nature.     In  every  state  of  society  they 

oihei^s  properties.     Every  simile,  to  be  ffood  for  any  impart  beauty  and  strength  to  language:  they  are  like 

tfiin^,mustbedrawn  from  subjects  essentially  dissimilar:  die  venison  and  skins  which  feed  and  clothe  the  sa« 

^aiid  It  is  the  generalizing  efibrt  of  the  mind,  in  extract*  vage,  and  which  in  the  highest  state  of  refinement  are 

iiig  resembtenees  from  things  obviously  different,  which  converted  into  the  means  of  luxury  and  magnificence. 

gives  a)>  its  charms  to  an  appropriate  simile'.    The  me«  We  hope,  therefore,  by  analysing  a  little  more  particu« 

taphoficel  language,  dien,  universally  employed  by  all  larly  the  method  of  their  formation,  to  be  able  to  throw 

nations,  ie,  prima  fackf  a  proof  that  mind  and  matter  some  light  on  the  philosophy  of  the  human  mind.    We. 

were  conceived  to  be  essentially  different.  have  already  endeavoured  to  show  that  there  is  an  ana* 

Mbut         '^^  world  would  have  entertamed  a  uniibrm  and  logy,  or  pre-e8tid>li8hed  harmony,  between  the  consti* 

loM.       orthodox  creed  on  this  subject,  had  not  philosophers  t'ution  or  our  minds  and  the  order  of  external  nature. 

n  have    disturbed  the  unanimity  of  opinion  by  their  false  re*  In  both  cases  certain  effects  and  results  are  observed ; 

Mfifigu.  finemcnts.    The  word  impuUe,  or  one  conveying  an  in  the  case  of  mind  by  consciousness;  in  that  of  matter 

^*"'*'    equivalent  idea,  have  been  employed  in  various  Ian-  by  perception.  And  why  should  there  be  any  difficulty 

guages  to  denote  the  cause  both  of  material  motion  in  comparing  those  effects  which  we  feel  by  conscious* 

and  of  mental  exertion.    All  that  the  vulgar  intended  ness  with  those  which  we  perceive  by  the  organs  of 

"Wtts  to  express  a  perceived  analogy :  and  it  is  only  by  sense  ?  In  the  following  instances,  the  analogy  between 

the  mistake  of  philosophers  in  confbiondingresemblance  the  eff^s  on  the  mind  and  on  visible  nature  is  so 

with  identity,  that  this  andogy  has  been  employed  to  strong  that  it  is  perceived  at  once ;  and  the  same  words 

explsm  the  phenomena  of  perception ;  and  to  support  ckn  be  applied  without  confbsion  to  both.    In  die  case 

the  doctrine,  Aut  certain  images,  fVom  external  objects^  of  obstinate  stupidity,  foi*  example,  though  the  utmost 

actually  impinge  upon  the  mind.  ckre  be  taken  to  cuHwate  the  mind,  yet  it  yields  nofruUt 

Let  philosophers,  then,  dedaim  aS  much  as  they  of  usefiil  improvement.    It  is  impossible  to  announce 

plesse  against  the  abuse  of  analogy  and  metaphor :  it  is  this  proposition  without  referring  to  the  Cfibe  of  a  bar* 

but  fair  that  they  should  attempt  to  rectify  die  errors  ren  neld,  which  jrields  no  sufficient  ch>p  to  reward  the 

which  they  themselves  have  introduced ;  but  let  them  labours  of  the  husbandman.    Horace  had  the  same  ana* 

beware  how  they  touch  a  principle  which  serves  as  the  logy  in  his  eye,  when  he  said, 

diief  medium  of'^oommunication  among  rational  beings,  i^r  ^.^        j  mu  x    u      — i 

and  which  is  so  conducive  bodi  to  pleasure  and  to  NegkOU  mwdajlH^  immatur  agrU: 

knowledge.    Mr.  Stewart,  than  whom  none  is  more  ve*  Which  he  intends  as  a  representation  of  the  noxious  pas* 

faem^nt  in  dieir  protestations  against  the  use  of  meta«  sions  which  spring  up  in  a  neglected  mind.    In  both 

phorical  or  analogical  language  in  philosophy,  counter*  casea  certain    efrecta  are  prcKJuced  which   diligence 

acts  his  own  doctrine,  by  an  admission  in  his  Elemtnta  might  have  obviated ;  and  in  both,  the  effects  resemble 

of  Ike  PhUonphy  of  ike  Uumon  Mind,  p.  126.    "  In  the  eadi  other  in  their  destructive  consequences.    Is  there 

language  of  the  rudest  tribe  we  find  words  transferred  not  in  these  instances  an  evident  adaptation  between 

from  one  subject  to  another,  which  indicate  in  the  the  human  mind  and  the  constitution  of  nature ;  an 

mind  of  the  individual  which  first  made  the  transfer-  adaptation  not  of  our  contrivance,  nor  arising  out  of 

ence  some  perception  of  resemblance  or  of  analogy,  adventitious  drcumstances,  but  established  by  the  wis* 

Such  transferences  can  hardly  be  ascribed  to  accident ;  dom  of  the  Almighty,  for  the  purposes  of  illustration, 

bM  may  be  considered  as  proofs'  that  the  analogies  and  for  facilitating  the  acquisition  of  knowledge.  When 

wfticb  the  philosopher  afterwards-points  [put  between  we  see  this  adaptation  between  mental  and  material' 

the  objects  whidi  are  distinguidied  by  the  wme  name  phenomena,  we  are  drawn  by  philosophic^  principlej. 
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Pn^ato.  or  rather  by  the  constitation  of  our  nature,  to  institute 
.^_"^^  a  comparison,  and  to  illustrate  the  one  by  the  other. 
~  *  Such  is  the  origin  of  an  immense  number  of  scripture 
analogies,  which  are  introduced  with  powerful  effect  as 
moral  illustrations  ;  as  when  it  is  said,  ye  are  ike  salt  of 
the  earth,  to  intimate  that  as  salt  preserves  substances 
from  putrefaction,  so  Christian  principles  preserve  the 
World  from  corruption. 

Here,  then,  is  an  ample  field  for  the  introduction  of 
figurative  language,  which,  from  what  has  been  stated, 
•will,  we  hope,  appear  to  be  both  convenient  in  its  ap- 
plication and  philosophical  in  its  origin.  We  can  scarcely 
aee  the  possibility  of  being  misled  hjr  such  language. 
It  may  be  said  tliat  it  makes  us  rest  in  fanciful  analo- 
gies, instead  of  teaching  us  to  explore  the  qualities  of 
mind,  or  to  investigate  tne  laws  of  nature.  In  opposi- 
tion to  this,  we  affirm,  that  it  directs  us  to  the  only  ge- 
nuine and  profitable  method  of  philosophizing,  which 
consists  in  noticing  the  order,  resemblances,  and  con- 
nections established  throughout  the  system  of  nature; 
and  by  which  we  learn  to  arrange,  classify,  and  gene- 
ralize, both  our  moral  feelings  and  the  objects  of  our 
perception. 

^  Besides,  what  would  be  gained  by  dismissing  figura- 
tive words?  They  approadi  a  step  nearer  to  the  lan^ 
guage  of  nature ;  and  even  when  we  dismiss  them,  we 
substitute  their  signs,  which  derive  meaning  and  im- 
portance only  from  being  their  representatives.  Every 
thing  that  is  the  object  of  perception,  in  other  words, 
all  the  objects  of  external  nature,  may,  in  the  very  first 
instance,  beconveniently  represented  by  arbitrary  signs. 
The  feeU  But  it  is  impossible  thus  to  transmit  the  first  knowledge 
iiigs  of  len.  ^f  human  feelings.  They  must,  in  the  first  instance, 
DMurdUy***  **^^®'  ^  exhibitwl  in  actual  representation ;  and  every 
narrator  must  be  an  actor  in  pantomine :  or  we  must 
describe  them  by  some  analogous  appearance  in  the  na- 
tural world.  Rage  may  be  represented  by  the  desolat- 
ing storm ;  and  mildness  by  the  gentle  zephyr :  hatred 
by  the  scowling  cloud ;  ana  benevolence  by  the  cheering 
light  of  heaven.  When  once  this  mode  of  communica- 
tion is  established,  and  we  contend  that  it  is  the  only 
one  which  nature  points  out  for  communicating  the 
feelings  and  emotions  of  the  human  mind,  more  com- 
pendious and  more  artificial  signs  may  be  substituted ; 
out  these  are  not  the  signs  of  the  passions  or  emotions 
themselves*  but  of  the  figures  and  analogies  by  which 
they  were  fir^t  represented.  They  are,  in  short*  only 
-signs  of  signs :  analogical  figures  are  original  indications. 
When  we  see  a  person  in  a  passion,  we  may  give 
what  name  we  please  to  the  feeling  by  which  he  is  af- 
fected; but  this  name  can  be  of  no  use  when  we 
attempt  to  describe  the  passion  or  feeling  to  a  person 
who  has  never  witnesseu  it.  To  make  him  comprehend 
our  meaning,  we  must  give  an  actual  representation  of 
the  visible  effects  of  the  passion,  or  we  must  illustrate 
them  by  analogical  descriptions,  drawn  from  appear- 
ances in  the  visible  workl.  Hence  all  words  descrip- 
tive of  human  feelings,  that  are  not  of  an  analogical  or 
metaphorical  origin,  or  formed  on  the  principle  of 
onomatopeeia,  are  only  second  hand  representations  of  , 
mental  emotions.  They  are  delegated  by  superiors  pos- 
sessed of  higher  powers,  but  less  fit  for  the  servile  du- 
ties of  life;  they  are  like  plebeians  without  counsel, 
who  execute  the  purposes  of  an  intelligent  aristocracy 
by  which  they  are  influenced. 

If  these  observations  are  well  founded,  poetry  and 
philosophy  will  not  be  so  differc^ut  in  their  origin  as 

poetry  «nd    tbey  are  generally  conceived  to  be:  instead  of  being 
phitofojflly. 
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connected  by  any  eommon  principle,  or  by  any  natural  Psm^ 
alliance,  they  are  supposed  to  be  opposite  and  hostile  to  *y>J 
each  other.  But  if  it  fall  within  tbe  province  of  philo*  ^*^ 
Bophy  to  mark  the  workings  and  affections  of  the  hu- 
man heart,  and  to  explain  them  by  appropriate  iUuaCns* 
tions,  (and  this  surely  is  the  philosophy  of  hiunan  na- 
ture,) then  the  true  poet  is  a  genuine  philosopher ;  and 
Homer,  Virgil,  and  Milton,  owe  their  fame  to  something 
else  than  the  tinsel  of  imagery,  or  the  melody  of  num-i 
bers.^  Foe^y  may  be  unfavourable  to  abstract  meta- 
physics, and  to  artificial  knowledge,  but  she  ia  the  hand* 
maid  of  practical  philosophy ;  and  no  man  ever  reached 
the  pathetic  or  suolime  m  poetry,  who  bad  not  a  phi« 
losophical  mind,  andafadh^  in  associating  appropnale 
analogies. 

Though  nothing  can  be  more  hostile  to  the  fihiloao-  Te  ■ 
phy  of  mind  than  an  excluaive  attention  to  some  da-  ^f' 
tached  branch  of  physical  science,  yet  we  neverahallbe  2^TJ| 
able  to  obtain  a  profitable  knowledge  of  the  opecatioDa  ^^  ^^ 
of  our  own  minda  without  attending  to  the  general  phi-  te  tb  9^ 
losophy  of  nature.  The  greater  part  of  oar  feelings  are  ncai  |lfl 
excited  by  impressions  from  without ;  and  when  these  ^^^ 
feelings  require  to  be  corrected,  or  when  it  ia  neces- 
sary to  escape  from  the  influence  of  false  assoriitionay 
what  remains  for  us  but  to  compare  our  sensationa  with 
the  exciting  cause,  to  see  whether  they  naturally  arise 
from  it ;  or  whether  they  are  not  rather  vhantasmaia, 
and  prejudices  wholly  unauthorised  by  toe  coorae  of 
nature  P  All  those  prejudices  to  which  moon  has  givca 
the  phantastical  names  of  Idola  tritust  Idola  speau^ 
&c.  arise  from  erroneous  observation,  our  leason  ocing 
blinded  by  our  feelings  or  our  prejudicei.  Now  we 
know  no  way  of  correcting  these  prejudices  but  by  ex- 
horting men  to  use  their  senses,  that  they  may  eee  that 
nature  is  against  them.  A  man  may  meditate  all  lua 
days  on  his  prqudioea,  and  instead  of  diaooveriog  tiieir 
absurdity,  may  become  more  attached  to  them,  Qnks» 
he  can  be  persuaded  to  open  his  eyes*  and  aee  that  they 
are  unauthorised  either  by  general  opinion,  or  by  any 
facts  in  the  history  of  society,  or  by  any  ^pearancea  ia 
the  external  world.  We  laugh  at  tnat  philosophy,  theOj 
which  tells  us  that  all  our  Knowledge  is  fireoi  milhtmi, 
and  yet  forbids  us  to  peep  beyond  ue  shell  in  which 
our  souls  are  confinea,  for  information  rcapecting  the 
state  of  our  perceptions  and  feelings.  Our  .ears  are  per- 
petually stunned,  with  the  praises  of  Bacon  for  pointing 
out  the  true  method  of  philosophising,  whilst  his  pro* 
fussed  admirers  seem  to  lose  sight  entirely  of  the  true 
scope  of  htt  philosophy,  which  ia  pointed  out  in  the  fol- 
lowing sentences  of  the  Noimm  Orgamtm.  "  Com  noeom 
ratio  interpretandi  non  mentis  tantiun  et  diacuranB,aed  ct 
rerum  naturam  intueatur ;  ita  mentem  MginMia»  ut  ad 
rerum  naturam,  se,  aptis  per  omnia  mod  is,  applicare  poa- 
sit"  And  again :  **  His  vero  explicatia,  ac  poatqaam 
demum  patuerit,  quid  rerum  natura,  quid  mentia  nattt- 
ra  ferat;  existimamus  nos  thalamum  mentis  etimiveni, 

Eronuba  divina  bonitate,  straviase  et  omasse."  Our 
now  ledge  of  the  human  mind  will  profit  us  little  oiH 
less  we  attend  to  the  constitution  of  the  external  world* 
which  influences  so  materially  the  train  of  our  thoughts, 
and  regulates,  as  we  have  already  endeavoured  to  show, 
the  phenomena  of  memory  and  association.  Our  ideaa 
ought  to  be  transcripts  of  the  order  of  natiure,  or  obvi- 
ous deductions  from  those  primary  truths  which  nature 
forces  upon  us  in  a  thousand  different  ways*  Ta 
ascertain  a  titan's  own  feelings,  it  ia  only  neoesaary  for 
him  to  examine  minutely  the  imprcMiions  which  hie 
mind  has  received.    But  if  he  wiahea  to  know  whether 
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nennuuo.  his  feelings  are  warrantebly  and  legitimately  deduced 
^o9J'  from  adequate  causes,  or  authorised  by  the  end  which 
he  has  in  view  ;  he  must  step  bevond  himself,  and  ex- 
amine that  order,  and  those  relations,  which  the  Al- 
mighty has  established  among  his  works,  and  which  he 
has  constituted  as  a  rule  to  regulate  the  opinions  and 
feelings  of  rational  creatures.  We  may  compare  the 
mind  to  a  watch,  in  which  our  wants  and  passions  are 
the  nuuntpring;  the  machintry  which  it  acts  upon  lies 
in  society,  or  in  general  nature ;  and  the  impressions 
resulting  from  Ais  combined  action  are  the  hands,  or 
indices,  pointing  to  certain  ends :  if  these  mislead  us^ 
tome  of  the  wheels  are  wrong;  and  we  must  examine 
cadi,  in  its  order,  with  a  view  to  detect  the  defect  ^ 

We  have  already  shown  how  much  oiur  conceptions 
ind  our  language  are  influenced  by  this  intimate  con- 
nection with  the  external  world :  we  have  seen  that  an 
immense  number  of  figurative  expressions  naturaUy, 
we  may  almost  say  necessarily,  arise  out  of  the  i>er« 
oeived  analogy  between  some  of  the  operations  of  mind 
and  the  ppocesses  of  nature :  and  a  copious  source  of 
figurative  language  is  also  to  be  found  m  the  intimate 
union  of  our  souls  with  a  material  substance,  and  in  the 
visible  effects  of  mental  emotions  on  the  bodily  frame. 
All  the  stronger  passionsj  and  deeper  feelings  of  the 
soul,  are  displayed  by  a  visible  affection  of  toe  counte- 
nance,  or  by  the  motions  and  attitudes  of  the  body. 
^BjK^om  ^®°^»  '^  painter  pourtravs,  or  personifies  the  passions, 
10^  in  the  lineaments  of  the  human  countenance,  or  in  the 
ocBcvof  attitudes  of  die  bodily  frame,  whilst  the  poet,  or  moral 
te  DMttoiu  philosopher,  are  compelled  to  adopt  the  more  tedious 
!i  f^^  and  less  effectual  process  of  actiud  description.  No 
|]y  frame,  hmgnjnge  can  convey  .such  a  just  representation  of  the 
a^ny  of  grief,  or  the  ecstasy  of  joy,  as  the  skilful  exhi- 
^  bition  of  these  feelings  on  the  canvas ;  and  hence  we 

infer  that  the  language  which  approaches  nearest  to 
'  painting  is  the  most  natural,  as  weu  as  the  most  accu« 

rate  representation  of  human  feeling. 
'  On  the  same  principles,  a  pl^,  well  acted,  must  Al- 

ways produce  infinitely  more  effect  than  the  mere  read- 
'  ing  of  it  in  the  closet.    When  we  read  there  is  alwavs 

some  effort  required  to  form  a  proper  conception  of  the 
scene ;  but  the  exhibition  on  the  stage  is  a  continued 
picture,  and  the  lan^age  of  the  author  is  merely  like 
so  many  tupertcripttans,  to  aid  the  concepti<ms  o£  the 
spectator,  and  to  teach  him  to  apply  the  representation 
to  some  particular  subject  We  contend,  then,  that 
metaphor,  which  represents  to  the  mind  the  visible  ef- 
fects of  passions  ana  emotions,  accomplishes  the  object 
much  more  effectually  than  can  be  done  by  words  whidi 
have  not  this  tendency.  For  example,  we  see  a  person 
violently  affected ;  but  we  can  have  no  conception  of 
his  feelings  till  we  have  experienced  them  ourselves : 
nor  can  we  know  that  our  feelings  are  the  same  as  his, 
except  by  comparing  the  effects  which  we  witnessed  in 
his  case  with  those  exhibited  in  our  own.  Having  by 
this  means  ascertained  the  identi^f  of  the  emotions,  we 
may  give  them  the  name  o£gri^  supposing  this  word 
to  have  no  metaphorical  meaning.  In  this  case  diere 
would  always  be  an  effort  of  memory  to  recal  the  idea 
sugg^ted  by  this  word,  as  it  is  merely  the  sign  of  an 
unembodied  feeling;*  How  much  more  readily  will  the 
idea  be  suggested  if  we  suppose  that  the  word  m'^ia 
derived  from  gravare,  to  depress :  it  is  then  a  (Ascrip- 
tion of  one  of  the  most  obvious  effects  of  grief:  It  pre* 
sents,  in  short,  a  picture  to  the  mind,  because  it  repre- 
sents an  effect  cognisable  by  our  senses,  and  originally 
the  object  of  perception;  and  we  have  been  too  well  train- 
ed in  the  school  01  nature  ever  to  mistake  its  meaning. 

\0L.  Xill.  PART  I. 


These  observations  may  perhaps  be  sufiicient  to  ex-    Fneumrt*- 
plain  a  circumstance  which  some  philosophers  have  re-  ,^J**J^ 
marked  as  a  singularity  in  the  constitution  of  the  hu-  y^Tnn  re« 
man  mind.    It  has  been  thought  strange  that  the  mind  cal  the  idea 
iiliould  be  able  to  recal  the  ideas  of  past  emotions,  with-  of  past  emo. 
out  feeling  afresh  the  emotions  themselves.    According  ^•°IT?.'^' 
to  the  view  which  we  have  given  of  the  subject,  the  ^'  ^2. 
mind  recals  nothing  but  a  picture  of  the  visible  effects : 
for  this  is  all  that  language  represents ;  and  language 
is,  in  every  instance,  used  as  an  instrument  of  thought 
The  mind,  indeed,  is  not  altogether  indiflerent  to  the 
{^phical  sketches  which  are  uius  made  to  pass  before 
It :  it  will  view  some  with  pleasure  and  some  with  dis« 
like,  as  it  would  do  in  the  case  of  any  representatiott 
submitted  immediately  to  the  senses ;  but  tne  sensation 
produced  will  be  a  mere  transient  feeline,  and  wHi 

Caway  with  the  fleeting  train  of  associations.  When» 
ever,  tbe  emotion  has  ori^ally  been  of  a  very  in* 
teresting  nature,  and  when  it  is  still  interwoven  with 
our  feelings,  or  some  way  or  odier  connected  with  our 
happiness,  in  that  case,  as  soon  as  the  picture  tS'prescnt* 
ed  to  the  mind,  the  original  emotion  is  reproduced,  the 
train  of  thought  is  interrujyted,  the  faculties  are  arrest- 
ed, the  feelings  are  concentrated  in  one  ix>int,  and  we 
resign  ourselves  afresh  to  the  ecstasies  or  joy,  or  to  the 
horrors  of  grief  or  remorse,  which  attended  the  original 
emotion. 

We  trust,  then,  it  wDl  appear,  that  figurative  lan* 
guage  is  not  the  offspring  of  indolence,  but  dictated  W 
nature  and  necessity,  as  the  most  obvious  and  most  ef* 
fectual  method  of  transmitting  human  thought :  it  ia 
pregnant  with  utility,  and  the  supposed  inconveniences 
attending  it  exist  only  in  the  imaginations  of  philoso- 
phers.    Who  was  ever  misled  by  nearing  of  tne  preS' 
sure  of  aflUction,  or  of  a  load  of  grief. ^     On  the  contra-  fixatnples 
ry,  the  expressipns  convey  double  information,  not  only  of  iigurativs 
acquainting  us  with  the  existence  of  grief,  but  descn-  la&guaga 
bing  at  the  same  time  its  visible  effects.    Violent  grief  ^^  ^'o* 
evidently  produces  sl  prostration  of  countenance,  and  a  Jhel^i^ 
relaxation  of  the  features ;  it  depresses  the  bodily  frame  ffuntT 
much  in  the  s^me  way  as  is  done  by  the  pressure  of  a 
heavy  burden.    There  is,  therefore,  both  philosophy 
and  accuracy  of  description  in  the  words  oS  the  poet, 
iTihen  he  says,  Sollicitis  animis  onus  exitnii  ;  ana  we 
feel  the  consolation,  as  well  as  perceive  the  beauty  of 
the  precept^  which  enjoins  us  ''  to  cast  our  auRncN  on 
the  Lord,**    On  the  same  principle,  we  talk  of  ajlatness, 
or  sinking,  or  heaviness  of  tlie  spirits,  describing  the 
mental  feeling  by  the  bodily  affection.    Or,  if  we  wish 
to  represent  uiat  fortitude  of  mind  which  resists  the  ef* 
fects  of  sorrow,  we  talk  €€  bearing  up  under  misfortunes, 
to  indicate  that  they  have  not  produced  a  depressing  in- 
fluence on  the  mind. 

On  the  odier  hand,  when  we  are  under  the  influence 
of  opposite  feelings,  we  talk  of  a  lightness  of  spirits,  be- 
cause there  is  more  springiness  and  elasticity  of  body ; 
the  muscles  are  more  braced  and  firm,  and  die  body 
actually  appears  lighter,  because  there  is  more  strengtn 
to  support  It  When  a  man  is  successful,  he  lifts  nis 
head  erect,  and  we  say  he  is  elated;  which  is  literally 
true  as  to  his  body,  whose  appearance  we  consider  as  aa 
infidlible  interpreter  of  the  feelings  oi^  the  mind.  Conu 
scious  dignity,  and  real  greatness  of  mind,  have  also  « 
gait  and  attitude  approiinated  to  them.  Ei  vera  inces* 
tu  paiuit  dea.  Pride  is  indicated  by  various  metaphor^, 
according  to  the  effects  which  it  produces  on  Ae  bodi- 
ly frame.  When  it  produces  a  lowering  and  contrac- 
tion of  the  eye-brows,  it  is  called  superciliousness  ;  when 
it  labours  to  enlarge  die  body « by  way  of  indicating  the  ".'- 
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greatneas  of  the  rnuid,  it  is  ealled  inflation ;  and  its 
more  ridiculous  exhibitions  are  described  by  ptiffinsr, 
Miruiting,  &C.  In  all  these  instances^  we  are  mereJy  de- 
scribing the  visible  and  sensible  effects  of  mental  emo- 
tions ;  and  though  language  should  lose  its  figurative 
character,  or  though  familiar  use  should  make  us  over- 
look the  figurative  nature  of  a  great  part  of  the  words 
which  we  employ  to  describe  our  feelings  and  percep- 
tions, yet  we  may  rest  assured  that  they  are  all  origi- 
nally either  figures,  or  the  signs  of  figures ;  and  that 
mental  emotions  cannot  be  imparted  and  transmitted 
in  any  other  way. 

We  hold,  then,  that  all  the  words  of  which  language 
is  composed  represent  nothing,  and  can  represent  no- 
thing, but  sensible  ideas :  that  those  words  wnich  come, 
in  course  of  time,  to  be  considered  as  appropriated 
solely  to  mind,  were  originally  onl  v  natural  indices  of 
the  feelings  or  pictures  of  their  visible  effects.    Were  we 
ourselves  alone  concerned,  were  man  solitary  and  in« 
dependent  of  his  species,  he  would  have  no  use  for  lan- 
guage ;  he  would  mdulge  his  own  feelings  without  at- 
ten£ng  to  their  effects,  or  seeking  the  means  o£  com- 
municating them  to  others.     But  since  man  is  made  not 
only  gregarious,  but  absolutely  dependent  on  society 
for  the  gratification  of  many  of  his  wants,  it  was  ne- 
-cessary  that  he  should  be  possessed  *of  some  method  of 
communication  more  per&ct  than  the  inarticulate  cries 
of  nature.    And  as  nothing  can  be  so  interesting  to 
man  as  the  character  of  his  own  species,  and  the  dispo- 
sitions of  those  with  whom  he  is  compeUed  to  associate, 
the  Author  of  his  nature  has  furnished  him  with  the 
most  ample  means  of  information  in  this  respect ;  and 
from  the  flexibility  and  susceptibility  of  his  organs,  he 
can  indicate  most  perfectly  every  feeling  which  finds  its 
way  into  the  human  heart.     We  by  no  means  possess 
the  same  advantages  with  regard  to  the  description  of 
mere  material  objects.     When  a  new  substance  occurs, 
we  can  only  make  it  known  by  comparison,  by  draw- 
ings, or  by  actual  specimens.    There  is  here  a  consi- 
derable bar  in  the  way  of  communication,  and  our  at- 
tention is  often  fatigued  before  we  can  form  an  accu- 
rate conception  of  some  of  the  simplest  obiects  of  na- 
ture.   A  lady,  our  acquaintance,  was  one  day  reading 
with  great  earnestness  the  description  of  what  she  con- 
ceived to  be  an  unknown  animal,  when,  all  at  once, 
she  burst  into  a  fit  of  laughter,  on  discovering  that  it 
was  her  old  acquaintance,  the  lobster.    There  are  no 
obstacles  of  this  kind^  to  the  communication  of  hu- 
man  feelings ;  for  the  most  complex  emotions  can  be 
indicated  by  an  inflexion  of  the  voice,  or  a  modifica- 
tion of  the  features.     We  are  thus  most  amply  fur- 
nished with  the  language  of  sentiment,  of  passions, 
and  emotions ;  and  every  feeling  of  the  human  heart 
can  be  expressed  with  the  utmost  facility,  and  in  a 
way  that  cannot  be  misunderstood.    Nature  herself 
is  the  prompter,  experience  is  the  interpreter,  and  our 
eyes  or  our  ears  convey  to  the  mind,  with  infallible  cer- 
tainty, a  knowledge  of  the  feelings  and  dispositions  of 
others.    Language,  then,  was  not  given  to  man,  as  has 
been  satirically  observed,  to  help  him  to  conceal  his 
thoughts.    In  the  principles  of  its  first  formation,  it  is 
s  natural  index  of  human  feeling. 

It  may  perhaps  be  said,  that  though  this  language 
may  be  sufficient  for  communicating  the  emotions  of  the 
sold,  yet  it  is  altogether  insufficient  for  describing  the 
intellectual  processes  of  the  mind,  such  as  CQffitation, 
reflection,  reasoning,  lodgment  We  cannot  he^  think- 
ing diat  tiie  signs  wnich  are  sufficient  to  indicate  the 
original  emotion,  and  which  are  embodied  in  words  de^ 
scnptive  oS  its  appearance  or  qualities,  must  likewise 


be  sufficient  to  indicate  the  ideas  which  are  treasured  ?M«a 
up  in  the  memory,  and  made  the  objects  of  thought  % 
It  is  only  the  signs  of  emotions,  and  tilings,  which  are  ^ 
stored  up  in  the  memory ;  no  man  can  remember  an 
emotion ,-  he  only  remembers  what  he  did  or  said  vhen 
under  its  influence;  or  he  recollects  the  effects  produced 
by  it  on  himself  or  others:  but  the  emotion  itself  he 
cannot  remember ;  for  the  moment  it  is  present  to  die 
mind  it  is  no  longer  memory  but  sensation. 
^  On  these  accounts,  we  cannot  join  in  the  lamenta* 
tions  of  those  philosophers  who  mourn  over  the  imper- 
fections of  language,  and  deplore  its  insufficiency  for 
expressing  the  efforts  of  human  thought.  The  progress 
of  language  is  always  proportioned  to  the  extent  of 
knowledge  ;  and  no  man  has  a  right  to  complain  of  it 
till  he  meets  with  a  new  idea,  for  which  he  cannot  find 
an  intelligible  term.  This  will  never  be  the  case.  We 
are  conscious  of  no  feelings  which  we  cannot  express, 
and  of  no  mental  operations  which  we  cannot  describe. 
Were  it  otherwise,  it  would  be  a  reflection  on  the  au- 
thor of  our  nature  for  having  given  to  man  who  lives 
in,  and  for  society,  incommunicable  ideas.  We  firmly 
believe  that  no  idea  finds  its  way  into  the  mind  that 
cannot  be  communicated ;  and  wherever  we  find  a  dif- 
ficulty to  impart  our  feelings  or  opinions,  it  can  only 
be  when  our  conceptions  are  so  obscure  that  we  cannot 
exhibit  them  in  a  definite  form.  The  observation  of 
the  poet  is  applicable  to  the  most  recondite  ideas  which 
can  enter  the  human  mind  : 

Verbaque  frovisam  rem  non  invita  seqmentur. 

All  the  difficulties  and  complaints  on  this  subject, 
arise  from  the  squeamishness  of  authors  to  employ  me- 
taphorical language  to  the  operations  of  mind.  Tbey 
wish  to  exhibit  pure  intellect,  without  the  commixtareof 
a  single  material  idea ;  not  considering  that  we  can  know 
nothing  of  mind,  in  so  far,  at  least,  as  the  communication 
of  its  feelings  is  concerned,  but  by  its  sensible  effects;  I 
which  are  correctly  described  by  words  drawn  from  a 
material  origin,  when  we  consider,  farther,  that  the 
soul  is  enclosed  in  a  material  tenement,  and  furnished 
with  material  organs,  both  for  the  reception  and  the 
exhibition  of  its  feelings,  we  cannot  be  surprised  that 
material  signs  are  employed  to  indicate  its  operations. 

We  have  thus  pointed  out  two  copious  sources  of  ft-  pigaM 
gurative  language ;  the  one,  arising  from  that  analogy  trtfocn 
which  subsists  among  the  various  objects  of  nature,  and  ^j^ 
also  between  the  operations  of  mind  and  some  of  the'*'"' 
processes  in  the  material  world ;  the  other,  from  the 
close  connection  between  the  soul  and  a  material  sub- 
stance.   As  every  emotion  of  the  soul  is  indicated  by 
some  affection  of  the  body,  it  was  quite  natural  to  em- 
ploy  the  words  which  represent  these  visible  effects  as 
signs  of  the  invisible  emotion. 

But  mind  is  not  alone  indebted  to  matter  for  illuf* 
trations  of  its  operations  and  feelings ;  it  repays  theob* 
ligation  with  interest ;  and  a  very  large  class  of  meta- 
phors is  drawn  from  mental  affections,  to  illustrate, 
magnify,  and  adorn,  the  visible  phenomena  of  nature. 
We  thus  invest  dead  matter  with  life,  and  deck  out  a 
new  creation,  by  the  transference  of  our  feelings  to 
objects  devoid  of  all  sensation.  Hence,  in  many  cases, 
we  speak  as  metaphorically  of  matter  as  we  do  of  mind ; 
and  the  figures  in  general  are  used  with  not  less  pro* 
priety.  Power,  action,  influence,  &c.  &c.  when  tp- 
pUed  to  matter,  are  all  drawn  fVom  conscious  operations 
of  the  mind.  When  we  see  certain  changes  produced 
on  matter,  we  naturally  ascribe  them  to  some  power  or 
to  some  cause;  but  we  can  have  no  idea  either  of  power 
or  of  cause  but  what  we  draw  from  our  own  minds, 
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eunato-  and  from  the  effects  prodaeed  by  our  coiwcioua  energies. 

Jogy  .  By  following  out  this  argument,  we  might  infer,  with 
infallible  certainty,  the  existence  of  an  eternal  mind^ 
in  which  reside,  essentially  and  primarily,  power,  wis- 
dom, and  goodness ;  for  we  see  such  an  arransrement  as 
clearly  bespeaks  the  existence  of  these  qualities ;  and 
we  cannot  conceive  them  to  exist  ezcepl  in  mind.  They 
are  entirely  mental  attributes;  and  when  weapplythem 
to  inanimate  objects  we  arc  merely  attempting  to  ex- 
plain a  visible  effect  by  a  known  cause ;  whilst,  in  de- 
scribing mental  operations,  we  reverse  the  process,  and 
endeavour  to  explain  the  cause  by  the  visible  ef- 
fects. 

Poetiy  is  chiefly  indebted  for  its  charms  to  the  magic 
of  transferring  mental  feelings  to  objects  destitute  of 
life,  and  incapable  of  sensation.  But  the  effect  is  only 
complete  when  the  objects  thus  invested  with  life  are 
natural  signs  of  human  feeling ;  or  when  they  bear 
tome  resemblance  to  the  visible  effects  produced  on  the 
human  body  by  the  influence  of  mental  emoticms.  On 
this  principle,  Virgil  says. 


/■  aglum  seopuli : 

And  Gray  talks  of  the  rock 


Geminiqtit  mentmtur 


Whom  hoMghiy  hww 


Frcwfu  o*er  old  Conway*! 

These  descriptions  are  drawn  from  the  effects  which  de- 
fiance or  pride  produce  on  the  human  mien  and  oouii- 
tenanoe ;  they  teach  men  to  carry  the  ktad  high,  and  to 
affect  to  iook  down  on  those  whom  they  despise.  Hence, 
a  high  iook  is  denounced  in  scripture  as  an  indication  of 

From  this  effect  of  pride  on  the  human  form— from 
die  distention  and  elevation  which  it  produces    it  is 
easy  to  transfer  the  epithet  of  proud  to  those  natural 
ofcjects  which  are  distinguished  from  others  by  their 
height  or  by  their  magnitude.   Thus  we  talk  of  a  proud 
look^  otr  a  proud  mounioint  when  either  the  man  or  the 
mountain  raise  their  heads  above  their  neighbours.   All 
figures  of  this  kind  may  be  tenned  emUenuUical;  they 
enter  extensively  into  the  oompositioa  of  language,  par- 
ticularly the  language  of  poetry. 
i  li&stiage      Could  men  so  far  subdue  their  feelings  that  their  n«- 
pproprut-  tisral  indications  never  could  be  discerned,  we  hold  it 
i  to  mind,  to  be  impossible  to  form  a  language  capable  of  convey- 
ad  remote  j^g  ^^j  jj^n  ^f  mental  operations  or  internal  emotions. 
qI^*!!^   In  all  representations  of  feeling  we  describe  nothing 
»abie  ob.  bat  the  sensible  effects ;  we  employ,  in  short*  a  species 
MKtCtnnotof  painting;  and  the  power  of  language  can  in  no  case 
exceed*  and  indeed  seldom  equal,  the  magic  of  the  pen* 
cil.     In  conformity  with  these  principles,  which  are 
perfectly  familiar,  though  but  little  attended  to,  a  kmd 
o/Tvisihie  lam^uage  has  been  invented,  which,  without  the 
medium  of  sound,  exhibits  to  the  eye  the  various  emo- 
tions of  the  sooL     This  is  done  by  appropriate  gestica- 
latioUj  and  by  allowing  the  passions  their  full  power 
over  the  bodily  organs.    This  language  is  employed 
with  great  readiness  by  those  who  luive  had  the  misfor- 
tune to  be  bom  deaf  and  dumb ;  and  we  have  hterally 
ieen  a  conversation  which  we  understood  almost  as  well 
as  if  the  words  had  reached  our  ears ;  mutfi  better,  it 
is  probable,  than  could  have  been  done,  by  merely 
hearing  the  words,  without  seeing  the  visible  portrait- 
«nre  of  the  passions     This  mode  of  oommonicating  the 
feelings  and  emotions  of  the  mind  was  studied  with 
great  accuiacj  in  ancient  Rome;  and  almoat  evenr 

6 


school-boy  is  fkmiltar  with  the  story  of  the  barbarian  Pnsumsi^ 
king,  who  is  said  to  have  asked  one  of  the  actors  in  ^y* 
the  pantomime  for  his  general  interpreter.  '^  ' 

All  figurative  words  are  called,  in  general,  metaphors.  "^ 
But,  without  entering  into  the  minute  and  needless  dis- 
tinctions of  rhetoricians,  to'  ascerttin  the  classes  and 
subdivisions  to  which  they  separately  belong,  we  be« 
lieve  all  the  figures  bf  speech  may  be  reduced  to  three 
classes,  analogical,  metaphorical,  (understanding  by  this 
all  those  words  which  describe  causes  by  their  effects^ 
and  ffice  versa, )  and  emblematical,  comprehending  si- 
miles, alle^ries,  &c.  and  all  wonls  not  belonging  to 
one  or  other  of  these  divisions  are  in  themselves  to- 
tally destitute  of  meaning.  They  are  merely  artificial 
aiffns,  substituted  for  the  sske  of  abbreviation,  for  those 
which  are  natural ;  and  they  bear  the  same  reference 
to  ideas  that  ordinary  writing  does  to  hieroglyphical 
characters.  We  have  no  objection  to  allow  them  to  be, 
in  many  instances,  as  usenil  for  the  transmission  of 
thought,  and  the  communication  of  sentiment,  as  figuree 
in  arithmetic,  or  signs  in  algebra,  and  we  presume 
this  is  going  nearly  as  far  as  the  advocates  for  abstract 
terms  can  reasonably  desire;  at  the  same  time,  we  main- 
tain that  they  neither  could  exist,  nor  have  a  meaning, 
but  as  the  representatives  of  more  natural  signs :  ami 
though,  for  general  use,  they  may  be  more  commodi- 
ous, yet,  in  this  instance,  pleasure  and  convenience 
are,  in  some  measure,  disjoined.  The  ccmventional 
signs  mav  be  most  convenient^  but  the  natural  ones  a& 
ford  the  highest  pleasure.  It  is  easy  to  conceive  thata 
pomt  r^resents  a  tree,  or  a  line  a  castle;  but  will  anv 
one  affirm,  that  these  arbitrary  signs  will  give  as  much 
pleasure  to  the  eye,  or  to  the  unaginaticm,  as  the  repre* 
sentation  of  the  real  objects. 

These  observatioiis,  we  presume^  will  explain  the 
source  of  that  pleasure  which  men,  in  every  state  of 
societT,  have  derived  from  poetry.  It  is  because  it  ap- 
proaches nearest  to  the  language  of  nature ;  because  it 
brings  the  natural  signs  of  the  emotions  and  passions 
constantly  before  the  view,  and  thus  gives  less  trouble 
to  the  imagination,  the  conception,  or  the  memory.  In 
thb  view  of  the  subject  we  need  not  be  surprised  that 
poetry  should  be  the  first  species  of  composition  in  eve- 
ry nation.  In  a  certain  state  of  society,  we  conceive 
that  it  would  scarcely  be  possible  for  men  to  speak  but 
in  poetry  %  at  least  figurative  language,  which  is  the 
language  of  nature,  would  be  empbyed,  in  all  its  shades 
and  d^rees,  to  express  the  conceptions  of  the  mind^ 
and  the  feelings  of  the  soul.  It  is  only  when  the  inter* 
course  <if  society  becomes  more  extended,  and  when 
wants  and  arts  are  multiplied,  that,  in  enlarging  the  vo« 
cabulary,  it  was  found  necessary  to  abbreviate  tne  si^ne^ 
and  to  connect  them  with  the  understanding  rather 
than  with  the  senses.  For  this  purpose  the  memory 
was  stored  with  a  vast  number  of  artificial  signs,  which* 
by  long  habit,  it  learns  to  apply  with  prednion ;  an^ 
men  become  satisfied  to  sacrifice  a  little  ol'  the  pleasure 
arising  from  natural  description,  to  the  advantages  of 
concise  terms,  and  condensed  narration. 

Although,  in  the  use  of  artificial  aims,  we  must  al-  The  nqiidU 
ways  refer  to  those  which  are  natural,  yet  the  mind  '7  ^^h 
leama  to  do  this  with  such  rapidity  that  the  operation  ^ktdi  Om 
does  noi  occupy  the  attention  for  a  single  instant;  it  j^Vj,^ 
hurriea  on  to  the  conclusion,  and  it  is  only  when  it  ar^  ^^  ^^ 
rives  at  a  wrong  one,  that  it  pauses  to  compare  the 
signs  with  the  several  oonceptiona  which  have  been 
pioduoed.    Something  similar  to  this  occurs  in  read- 
mg.    In  this  process,  we  must  see  every  letter  and 
know  ite  powert  and  then  divide  them  into  syUaUes; 
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FftiunHOo-  we  must  then  conceive  the  9oiiikd8>  and  the  things  n§^ 
^;  ,  nified  by  them ;  yet  all  this  is  done  with  an  unconsci- 
^  ous  rapidity :  and  if,  in  oar  haste,  we  have  assumed  a 
wrone  word,  as  fremiently  happens,  by  taking  the  first 
syllaMe  for  a  sign  or  all  the  rest,  when  we  readi  the 
end  of  the  sentence  we  perceive  an  incongruity  oi  ideas» 
and  are  forced  to  turn  back  to  correct  our  errors.  This 
shows  the  vast  rapidity  with  which  the  mind  learns  to 
think.  The  conceptions  pass  before  the  mind  with  the 
swiftness  of  lightning;  the  past*  the  present,  and  the 
future  are  blended  together ;  and  our  feelings  are  often 
tif  such  a  kind,  that  no  tense,  invented  by  grammarians, 
can  express  them:  for  they  are  not  only  indefinite  as 
to  time»  bat  they  are  totally  independent  of  it,  and  give 
US  some  idea  of  the  manner  in  which  we  shall  feel  when 
time  thaU  be  no  more. 

The  observations  which  we  have  made  on  language 
will  not  oidy  explain  the  source  of  that  pleasure  whim 
we  derive  mm  poetry,  but  will  also  show  what  species 
of  poetry  is  most  calculated  to  yield  delight  As  po^ 
try  derives  its  power  to  please  from  its  approaraii^ 
nearest  to  the  lanffuage  of  nature,  simplicity,  it  wiU  na- 
turally be  inferred,  must  form  a  leading  feature  in  legi- 
timate poetry.  But  though  there  must  be  simplicity  in 
pMtryJ^odi^wue  ita^not  expect  ehher  to  ^\*mi  or 
to  live^— yet  it  must  be  poetic  simplicity;  for  ewry 
thing  that  is  simple  and  natuiml  is  not  neeessariiy  poe- 
try. Nothing  can  be  more  remote  from  poctiy  than 
tmt  infantine  simplicity  which  some  writers  have  di& 
fused  over  their  works.  They  seem  to  think  that  ^y 
are  speaking  the  language  of  natute,  when,  in  fiKSt,  they 
are  only  speaking  the  hmguage  and  sentimenta  of.diiU 
dren.  They  ou^t  to  remember  that  the  natund  laa* 
^uage  of  poetry  is  iijg;ure  and  metaphor ;  without  this. 
It  may  be  metre»  or  it  may  he  rhyme,  but  it  can  have 
no  pretensions  to  poetry. 

But  figumtive  expressions  are  not  only  the  proper 
language  of  poetry,  they  are  at  all  times  natural  and 
csenvenient  vehicles  for  the  communication  of  human 
duHttht ;  and  the  more  figurative  any  language  is,  so 
muoE  the  better,  provided  the  figures  are  properly  se- 
lected, and  judiciously  applied.  They  give  us,  as  it 
were,  the  pieture,  the  visible  representation,  or  the  sen* 
eible  effects  of  the  feelings  or  objects  which  we  wish  to 
describe.  In  shortt  speech  seems  to  have  gone  through 
nearly  the  same  process  as  written  language.  They 
were  both  at  first  a  kind  of  painting.  Necessity  would 
eoon  teach  those  who  attempted  to  communicate  their 
eentiments  by  the  original  form  of  writing,  to  abbre- 
viate the  cumbersome  figures,  whidi  would  otherwise 
crowd  »the  skin  or  the  canvas  on  whidi  they  wrote,  and 
to  eubslitote  less  unwieldy  symbols  in  their  place. 
Whether  this  would  ever  lead  to  the  formation  of  aU 
phabetical  characters  has  been  much  disputed ;  certain 
It  is,  however^  that  the  names  of  all  the  letters  in  the 
Hebfew  alplud>et,  firom  which  the  names  of  our  present 
a^habeticu  lettem  are  derived,  signify  either  animals, 
or  interesting  natural  cht  artificial  objects.  There  can 
be  little  doubt  that  the  form  of  the  letter  is  intended  to 
represent  the  object  ftom  which  it  was  named.  We 
have*  only,  then,  co  suppose  that  these  figures  of  ani« 
male,  or  natural  objects,  were  constituted  representa-^ 
lives  ef  sounds,  (the  first  and  moet  natural  medium  of 
commttnicatiQn,)  to  obtain  the  elements  of  an  alphabet 
and  of  written  language. 

In  our  observations  on  language,  we  have  oonsidered 
it  as'iesuking  necessarily  from  the  constitution  o£  maiL 
B^  roaintainif^  this  position,  we  do  not  interfere  in  the 
slightest  degree  with  the  question,  whedier  luiguage 
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be  of  divine  or  human  oeigiii?  All  that  we  mamtain  'u,  Pm^ 
that  speech  is  an  inseparable  a4]unct  of  human  natun,  ^ 
and  we  nsither  affirm  nor  deny  that  a  parttcular  laii«  ^^ 
guage  was  taught  to  the  first  man  by  inspiratioD.  We 
nave  already  said  that  man,  created  perfect  in  his  bodi« 
ly  form,  and  with  his  appetites  in  lull  exercise,  moit 
have  been  tapght  knowledge  by  inspiration,  otherwise 
he  never  would  have  Uvea  to  acquue  it  He  would 
soon  have  fallen  the  victim  of  his  own  inexperience. 
And  there  is  no  inconsistenqr  in  supposing  that  he  wis 
taught  the  elements  of  language  as  well  as  of  know- 
ledge. But,  though  he  had  not,  he  would  not  therefore 
have  remained  mute,  nor  would  he  have  been  unable  to 
discover  the  means  of  communicating  his  knowledge. 
In  the  inflections  of  his  voice,  and  the  flexibility  of  hii 
organs,  he  possesses  the  natural  means  of  conunttniait- 
ing  his  feehngs  and  his  knowledge.  If  language  ariia 
firom  any  principle  common  to  human  nature,  perh^ 
more  umfiurmity  miffht  be  expected  among  the  various 
dialects  spoken  by  the  difiSerent  tribes  of  men;  sndifa 
connnon  principle  prompts  them  to  clothe  their  thouj^ 
and  feelings  in  words,  it  might  be  imagined  that  it 
would  also  direct  them  to  m  same  sounds  and  the 
same  signs.  To  a  certain  extent  we  find  this  actually 
to  be  the  case.  When  objects  are  connected  by  a  veiy 
obvious  analogy,  we  often  find  them  designated,  amoi^ 
difierent  nations,  by  words  drawn  firom  the  same  acmice, 
or  described  by  the  same  figures,  though  difierent  words 
are  employed.  There  is  a  kind  of  natural  language, 
founded  on.  the  inarticulate  sounds  which  the  various 
emotions  of  grief,  joy,  or  terror,  always  produce.  Si' 
milar  words,  arising  firom  this  source,  are  to  be  found 
among  all  nations ;  not  transmitted  by  any  interooune 
of  conamuTiication,  but  the  spontaneoiis  ompring  of  the 
feelings  of  nature. 

Were  we  to  say  that  languid  is  the  chief  initru« 
ment  of  hunum  improvement,  and  the  princinsl  meaos  | 
by  which  man  maintains  his  superiority,  we  sQOuld  not 
be  suspected,  by  those  who  know  the  fiill  in^KXt  of 
this  advantage,  of  lessening  the  dignity  of  humsn  na- 
ture, or  of  bringing  it  down  firom  that  pre-eminenoe 
which  it  has  always  been  conceived  to  enjoy.  We  aie 
indebted  to  the  discrimination  of  Homer,  and  to  the 
flexibility  of  the  Greek  language,  for  an  epithet  whidi, 
when  applied  to  man,  is  more  descriptive,  and  moie 
distinctive,  tlian  perhaps  any  definition  which  philoso- 
phers have  propcwed ;  and  when  we  find  him  makiog 
such  frequent  use  of  the  phrase  ariiculaie^peatiMg  siesi  | 
{Mi^nrm*  mt^ftnrm,)  we  perhaps  shaU  not  gseatly  enr,  if 
we  resard  lum  not  merely  as  the  fibber  m  peatTi  ^ 
efphUosophy.  ^  i 

It  is  not  easy  to  point  out  the  exact  barrier  which  ae-  m 
pantos  man  from  the  lower  animals ;  but  thov^  the^ 
boundary  cannot  be  distinctly  ascertained,  there  can  he  ^y 
no  doubt  that  it  is  eternal  and  insunn<mntable.  It  can,  ^g^ 
however,  be  attended  with  no  bad  consequences  to  sdp 
mit,  that  though  a  brute  never  can  enooach  on  the 
province  of  reason,  except  to  a  very  limited  ^k^^^i^^J^ 
man,  l^  very  little  effort,  or  rather  by  using  no  eSort 
at  all,  may  bring  hima^  nearly  to  the  level  of  the 
brutes  in  point  of  intelligence  and  virtue. 

Some  nave  ascribed  we  superiority  of  mm  over  the 
other  animals  entirely  to  his  bodiljr  structure,  and  pai^ 
ticuJarly  to  the  conformation  of  the  human  hand. 
Hence  Helvetius  has  said,  that  had  the  hoof  of  a  hone 
been  joined  to  the  human  arm,  man  would  yet  have 
been  wandering  in  the  woods.  It  would  indeed  he  dii* 
ficult  to  say  vfhsLt  sort  of  figure  man  would  have  cuV 
hwlhe  not  been  providfid  with  hands;  butwekaP^ 
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what  ha«  taken  fboo  in  the  eai»  of  aooie  aaiaa^  b^ 
fumiahed  with  ^gen  even  than  inan>  who  have^  in 
fiwrt,  four  handa  in  place  of  two:  and  if,  by  the  proper 
^exerdae  of  theee  useful  organs,  man  has  Im  his  woods 
and  his  tail  behind  him,  how  comes  it  that  none  of  his 
long-tailed  kindred  have  ever  thought  of  following  his 
example,  and  partieipating  in  his  comforts  i  Why  axe 
thm  omang  outng,  and  iJl  the  monkey  tribes,  still  wan« 
dern^  in  the  woods  ?  Or  how  comes  it  that  domestica- 
tion and  Km«w«*  society  have  never  been  able  to  endow 
Aem  with  a  porticm  of  human  reason  ?  Man  owes  his 
sopariority  to  the  cspabilities  of  his  soul;  and  to  fiuaU-' 
late  the  evohition  of  his  fiumlties,  God  has  given  him  « 
body  futrfiitty  and  wimderfMify  made,  and  furnished  him 
with  oigans  admirably  fitted  to  execute  the  purposes  of 
Ae  mkd.  Even  his  liodily  fiorm  and  features  are  nobkr 
tlMn  those  of  the  other  aninMb.  There  is  an  eaqpression 
in  the  hnman  countenance  of  which  we  can  scarcely 
ohacnre  a  vestige  in  any  of  the  brute  creation.  The 
bhiah  of  modes^>  or  of  shame-*the  paleness  of  tenmw^ 
the aniaaation  of  ioy  dancing  in  the  eye— the  dsyres' 
aion  of  grief,  producing  a  monotonous  relaxation  of  ieap- 
tares  ■■flie  pensive  sc&iess  of  love  together  with  a 
thmitand  otiier  varied  feelings,  are  all  depicted  on  the 
human  countenance,  and  give  it  an  expression  which 
both  conveys  intelligence,  and  suggests  signs  by  which 
we  are  enabled  to  render  such  intelligoice  permanent 
and  useful. 

The  lower  animals,  from  the  rigidity  of  their  ft»* 

■nls        tures,  are  completely  disqualified  for  these  delicate 

Pf^^y  feelii^    Almost  the  cmly  feeling  which  it  is  necessary 

J*^^     for  them  to  express  on  their  countenance,  either  mt 

m  of     their  own  safety,  or  for  the  safety  i^  others,  is  that  of 

■csaag    rage  or  anger;  and  they  are  abundanti^  fiirnished  with 

itag-        cnqgans  for  the  exhibition  of  this  quality,  but  we  can 

scaioriy  read  any  other  expression  m  their  countenance. 

When  a  dog  has  occasion  to  finm,  he  is  put  to  the 

trmiMeof  WMginghistail,  and  agitating  his  whde  bo^ 

dy.  We  wouHTnot  infer  from  this  that  nature  has  been 

middnd  to  him ;  but  rather  that  he  is  not  intended  for 

the  exereise  of  a  function  which  costs  him  so  much 

trouble. 

It  is  from  tfiis  want  of  expression  in  the  lower  ani- 
mals that  we  always  feel  less  horror  on  seeing  a  dead 
bmte  than  a  dead  human  being.  iThis  may,  no  doubt, 
ptoceed  in  some  measure  from  those  associations  which 
csQ  to  our  recoDeetion  our  own  mortality^  and  point  to 
the  consummation  which  must  annihilate  our  endear- 
menU  But  it  arises  diiefly  from  the  direct  fact,  that 
little  change,  comparatively  spediing,  is  produced  by 
death  on  the  outward  expression  of  the  brute:  whilst, 
by  this  catastrophe,  all  those  visible  expressions  of  feel- 
ing which  animate  and  lighten  up  the  human  counte- 
nance are  completely  extinguished.  A  salmon  lodtas 
as  well  when  dead  as  when  alive;  he  only  wants  m<v 
tioa  to  make  him  equally  interesting ;  and  this  defect 
nqr  be  eounterbalanced  by  the  consideration  that  he  is 
most  useful  when  dead.    But  when  this  change  takes 

^9  in  man  evory  visible  emotion  is  gone  for  ever, 
liieof  the  e]^e,  the  animation  of  hope,  love,  joy, 
wMch  gave  a  divine  expression  to  the  human  counte- 
nance, are  all  extinguished ;  and  a  cheerless,  universal 
Mank,  prodaims  the  departure  of  the  actuating  spirit 

All  these  advantages,  however,  wMch  result  from  the 
■tmeture  of  the  human  frame,  are  ratiier  the  means  and 
fnstraments  of  improvement,  than  the  sources  of  know- 
ledge: and  we  must  refer  the  acquisitions  of  man  to 
some  other  principle  than  the  perfection  of  his  form,  or 
tlie  flexibility  of  his  features.    We  have  already  said. 


that  the  most  prominent  intellectual  feature  of  man  con-  Pneumaie- 
sists  in  the  power  which  he  possesses  of  observing  the  ^^°By' 
analogies  and  connections  which  exist  among  the  vari-  ^  * 
otts  phenomena  of  nature,  which,  in  many  instances, 
bear  a  resemblance  to  some  of  the  operations  of  the  hu- 
man mind.    We  do  not  believe  it  possible  to  trace  this  '^lie  tape- 
power  of  perceiving  relations,  analogies,  and  resemblan-  ^^^^  9^ 
ces,  to  any  other  source  than  the  will  of  the  Author  of  ^*^^ 
our  nature,  from  whom  we  have  it  as  an  immediate  power  he 
gift    This  gift  is  denied,  or  at  least  very  partially  im^  potseatee  of 
parted  to  the  lower  animals ;  and  the  variations  which  discerning 
occasionally  occur  in  their  instincts  are  rather  to  be  ^Vf>*'><>i^* 
ascribed  to  imitation,  or  to  that  degree  of  education  to       "^ 
which  almost  all  animals  are  susceptible,  than  to  any 
process  of  reasoning.    Thepower  of  perceiving  the  re- 
lations and  dependencies  of  things,  may  be  said  to  be 
peculiar  to  num ;  and  the  necessity  of  his  circumstances, 
and  the  defidencn^  of  his  instincts,  compel  him  to  re- 
cord and  remember  them.    Had  an  intallible  instinct 
directed  him  at  once  to  the  objects  best  calculated  to 
ratify  the  desires  of  his  nature,  and  had  these  objects 
been  placed  before  him  in  the  same  profusion  in  which 
they  are  furnished  to  some  of  the  lower  animals,  in  that 
case  it  is  indeed  probable  that  man  would  still  have 
been  wandering  in  the  woods,  a  fierce,  intractable  sa- 
VMe :  or  perhaps  the  race  would  have  been  extermina- 
tea  by  some  more  pow^ul,  or  more  Ingenious  beast  of 
pr^.   But  as  man  knows  nothing  but  from  experience, 
and  as  the  knowledge  which  is  to  direct  him  m  future 
must  be  collected  from  the  past,  he  is  compelled  to  trea- 
sure up  his  knowledge ;  ana  to  compare,  reason,  and 
determine,  when  placed  in  circumstances  which  are 
not  familiar  to  him. 

This  produces  another  peculiarity  in  the  natural  his* 
tory  of  man :  other  animals  live  only  to  the  present 
moment;  and  their  feelings  seem  to  be  very  litUe  af- 
fected either  by  anticipation  or  retrospect  The  case 
is  altogether  different  with  man ;  he  lives  not  meraly 
by  present  gratifications ;  his  life  is  diffused,  as  it  were>< 
over  the  whole  period  ci  his  existence:  and  the  past 
and  the  future  enter  as  much  (and  sometimes  more)  in- 
to  the  composition  of  his  feelings  as  any  present  gratis 
fication  or  annoyance.  No  natural  instinct  tells  him 
what  is  good :  this  he  must  learn  by  experience  and  ob> 
servation.  These  again  depend  on  memory;  and  me^ 
mory  requires  symbols,  signs,  and  adventitious  helps# 
to  nx  nd  arrest  its  otMrwise  fleeting  impressions. 
Hence  language  waa  invented  as  a  medium  of  commu- 
•nicstion,  and  letters  were  invented  as  a  record  of  know« 

By  oral  and  written  laoguace  stability  is  ffiven  to 
human  fbelings  and  to  human  knowledge,  which  are 
thus  transmiUed  from  one  generation  to  another,  and 
enridied  with  oontinisal  accessions,  till  we  are  made  to 
participate. in  the  wisdom  and  experience  of  the  remot* 
est  ages.  The  oase  is  tc^ly  dtierent  with  the  other 
aninnls ;  their  feelinge  are  insulated,  transient,  and  in- 
communioable^  Nor  is  it  necessaiy  that  they  should  be  *  • 
communicated;  for  the  oi&pring  is  soon  as  wise  as  the 
parent.  Eadi  individual  is  indebted  only  to  his  own 
resources,  which  he  haa  neither  derived  from  the  wis- 
dom of  his  predecessors,  nor  can  transaiut  to  augment 
the  knowledge  of  his  posterity.  Butman  owes  least  to 
himself.  His  character  is  fonaed  by  education  and  so- 
ciety;  and  if  we  can  trust  the.  acoounts  which  weliave 
received  of  individuals  who  have  been  cut  off  in  early 
m§imcy  from  the  society  of  their  species^  they  would  ap« 
pear,  in  these  drcumstanrffe,.  to  he  mush  inferior  to^many 
of  the  brute^ereation..  But  aoaa  waa  never  intenikd  (os 
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such  a  situation;  and  we  think  it  u  donbtfiil  whether  he 
has  ever  been  found  in  it  He  can  only  exist  in  society ; 
and  in  this  sitaation  only  can  he  display  the  capabilities 
of  his  nature:  for  as  a  bee,  when  separated  from  the  hive, 
is  said  to  lose  its  instincts,  and  to  fall  the  helpless  victim 
of  the  £rist  contingency ;  so  man,  if  cut  off  n-om  the  so- 
ciety of  his  species,  ^ould  be  equally  helpless,  and  to- 
tally destitute  of  resources  and  of  knowledge. 

Thus  whilst  the  most  sagacious  of  the  lower  animals 
are  guided  by  infallible  instinct,  which  directs  them 
immediately  to  thet>bjects  most  conducive  to  their  com- 
fort, man  appears  at  his  birth  the  weakest,  the  most  ig- 
norant, and  the  most  defenceless,  of  all  the  creatures 
which  God  has  made.  Yet  in  this  natural  helplessness 
IS  laid  the  foundation  of  the  most  exalted  attainments. 
Were  the  wants  of  man  supplied  without  the  expense 
of  labour  or  contrivance  he  would  never  know  the 
treasures 'which  he  possesses,  nor  be  acquainted  with 
those  resources  which  he  derives  from  the  capabilities 
of  his  soul.  Necessity  h  the  mother  of  invetttion :  and 
the  sentiments  of  the  poet  are  not  more  elegant  than 
philosophical. 

Pater  ipte  cokudi 
ffaudficikm  vkim  etae  voluit,  pfimu$que  per  arkm 
Mavii  agroif  curit  acuem  mot  td^  cor  da  ; 
Nee  torjfere  gravi  poMUi  sum  regna  vetema. 


lOe  Piabm  xirw  terpetMua  addldU  chU, 
PradarijuttU  htpot^  pontumqtte  imtcetu 
MeUaque  decutsUfiUis,  ignrmque  reniaoiit 
EtjKusim  rivu  currerUia  vina  reprettU^ 
Ut  varioM  utua  meditando  extunderet  ariet. 

Even  in  the  philosophical  view  of  the  subject,  then, 
we  have  no  reason  to  complain  of  the  deficiencies  of  our 
nature,  or  of  the  difficulties  to  which  we  are  subjected: 
for,  by  the  wise  <:ontnvance  of  the  Author  of  nature, 
difficulties  and  defects  are  made  the  means  of  evolving 
our  faculties,  and  stimulating  our  industry.  But  this 
arrangement  of  things  appears  still  more  important  in 
a  moral  point  of  view,  when  considered  as  the  roeansof 
repressing  those  evil  passions  and  vicious  habits  whidi 
ihfalliblj  arise  out  of  indolence  and  inactivity.  I'hoi 
the  Almighty  has  made  the  same  cause  contribute  both 
to  our  moral  and  intellectual  improvement ;  and  traini 
us,  by  the  same  means,  to  virtue  and  to  knowledge. 
When  it  was  said  to  man,  in  the  Miveat  of  ihfface  tkalt 
thou  eat  bread,  the  sentence,  like  every  other  appomU 
ment  proceeding  from  the  same  source,  was  roarlt 
ed  by  wisdom  and  goodness  wa  well  as  by  justice ;  for 
nothing  less  could  have  saved  the  human  race  frooi  fall* 
ing  the  victims  of  their  own  vices.  It  was  not  only  a 
punishment  for  a  paat  offence,  but  the  most  effectual 
preventive  of  crimes  for  the  time  to  come. 
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Part  II.  DIALECTICS. 


Pi^"^<*       Thb  name  of  Aristotle  is  inseparably  connected  with 
^'"■■'"^'^^•'  the  history  of  Dialectics.     He  claims  the  sole  honour  of 
Arittotle      the  invention  of  syllogism  ;  and  his  claims  have  been 
Ae  father  of  generally  recognised :  for,  though  the  syllogistic  mode 
of  reasoning  had  been  long  known,  and  much  practised 
before  his  time,  yet  he  had  the  merit  of  reducing  to  a 
system  those  principles  which,  till  then,  had  lain  as  a 
chaos  of  indigested  materials.     The  utility  of  his  la- 
bours, indeed,  has  not  only  been  disputed  in  modem 
times,  but  they  have  been  denounced  as  the  chief  cause 
of  retardation  in  the  progressive  march  of  the  human  in- 
tellect ;  yet  no  one  ever  doubted  the  ingenuity  which 
planned,  and  the  industry  which  perfected,  a  system 
which  exerted  a  predominant  influence  over  the  human 
mind  for  so  many  ages. 

Some  curious  circumstances  have  come  to  light,  in 
consequence  of  our  intimate  connection  with  India, 
which  tend  to  shake  the  credit  of  Aristotle  as  the  in- 
ventor of  syllogism.     Father  Pons,  a  French  Jesuit, 
had  informed  the  world  that  the  doctrine  of  syllogisms 
was  perfectly  understood,  and  reduced  to  practice,  by 
Known        the  modem  Bramins  in  India.     This  account  received 
among  the    (Confirmation  from  the  testimony  of  Sir  Willian  Jones, 
Hindoov,      y^Yio  records,  from  a  Mahometan  historian,  a  singular 
^      "^  tradition  current  in  the  Panjab,  that  Calli8thenes,jamong 
other  curiosities  which  he  transmitted  to  Aristotle,  sent 
a  Hindoo  treatise  on  logic,  in  which  the  doctrine  of 
syllogism  was  completely  unfolded ;  and  that  this  form- 
ed tl^  foundation  of  the  Aristotelian  logic. 

M' e  need  not,  perhaps,  despair  to  see  fiuther  light 
cast  on  this  curious  subject.  In  the  present  state  of 
our  knowledge  we  can  only  conjecture ;  and  we  con- 
fess, that  if  it  shall  appear  indubitable  that  the  Bramins 
are  in  possession  of  Uie  syllogistic  art,  we  would  be  in- 
clined to  conclude  that  Aristotle  had  borrowed  from 
them,  rather  dum  they  from  him«  We  have  no  evi- 
dence that  they  ever  «viailed  diemselves  of  European 
scienoe;a]Mltfaoa^  the  doctrines  of  Aristotle  be  quite 
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current  among  the  Mahometans  of  Hindostan,  yet  we 
can  scarcely  suppose  that  the  Bramins  would  have  bor- 
rowed fit>m  them,  since  they  held  both  their  usages 
and  their  doctrines  in  abhorrence. 

But  the  system,  by  whomsoever  raised,  is  a  stupen- 
dous monument  c^  misapplied  ingenuity.  It  owed  its 
attraction  to  its  high  pretensions ;  for  there  is  some- 
thing very  imposing  in  the  idea  of  possessing  a  niie 
by  which  we  may  measure  the  pretenaioas  of  eveiy 
doctrine,  and  subject  to  the  domimon  of  our  own  mind 
every  branch  of  numan  knowledge.  We  need  not  be 
surprised,  then,  that  Aristotle,  the  real,  or  the  soppcH 
sed  mventtnr  of  this  art,  should  be  regarded  with  vene- 
ration, and  considered  as  a  benefactor  to  the  human 
race.  It  was  long  before  mankind  could  be  induced 
to  doubt  the  infallibility  of  their  guide,  till  at  last  hii 
influence  was  shaken  by  experience  of  the  ineflicacy  of 
his  method  for  the  discovery  of  truth,  and  by  the 
splendid  labours  of  a  few,  who  dared  to  abandon  the 
intellectual  weapons  of  dialecticians,  and  trust  their 
fiune  to  a  humble  investigation  of  the  laws  of  nature. 

After  all,  we  may  peraaps  be  permitted  to  doubt, 
how  far  the  Aristotelian  philosophy  exerted  an  unpro- 
pitious  influence  over  the  human  intellect.  Some  cen- 
turies were,  indeed,  spent  in  trifling  and  Ipgoauchjr ; 
such  also  was  the  case  before  Aristotle  was  bora.  And 
we  have  always  been  inclined  to  think  that  the  long 
immaturity  of  the  world  in  knowledge,  from  the  time 
of  Aristotle  till  the  revival  of  learning,  may  be  ai^count* 
ed  for  from  other  causes  than  the  predominant  influence 
of  the  Aristotelian  logic.  It  was  not  the  cause  why  the 
Greeks  and  Romans  stood  still ;  it  imposed  no  fetters  on 
their  researches;  it  gave  no  undue  influence  to  their  spe* 
eolations;  for  it  was,  in  fact,  but  little  known  among  them. 
Ludbvicus  Vives  says,  that  the  writings  of  Aristotle  were 
named  rather  than  read,  till  the  time  of  Alexander  Aphro- 
disaeus,  who  lived  in  the  reign  of  Severus,  and  who  broug^ht 
them  into  repuUtion  by  the  «eal  and  ability  with  whi(9 
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be  illuitrated  th«m.  It  wa«  not,  however,  till  the  middle 
ages,  that  the  authority  of  Aristotle  became  paramount, 
and  he  waa  enthroned  as  the  prince  and  legislator  of 
dialecticians.  It  was  then  that  the  leisure  of  the  school* 
men  allowed  them  to  attend  to  the  subtilties  of  his 
doctrines,  which  they  found  admirable  instrumenU  for 
fiupportins  the  visionary  distinctions  which  they  had 
introduced  both  into  philosophy  and  theology.  Yet  it 
was  during  these  dark  ages  that  the  most  useful  dis* 
coveries  were  made  in  the  most  useful  arts,  and  the 
foundation  laid  of  that  experimentol  philosophy  which 
has  brought  us  at  last  within  the  vestibule  of  the  tem* 
pie  of  science.  The  art  of  printing,  rather  than  the 
genius  of  Bacon,  gave  an  impulse  to  the  human  under- 
standing which  nothing  could  resist ;  and  the  reforma- 
tion in  religion,  dismissing  all  veneration  for  prejudices, 
and  all  regard  for  usur^  authority,  completed  the 
triumph,  and  left  the  mind  at  liberty  to  avail  itself  of 
those  lighto  which  a  new  course  of  investigation  had 
thrown  on  the  science  and  attainments  of  men. 

It  was  precisely  at  this  point  that  Bacon  took  the 
torch  into  his  own  hand ;.  and,  whibt  he  laid  open  to 
view  the  dreary  wastes  which  had  been  supposed  to 
be  occupied  bv  knowledge,  he  pointed  out,  at  the  same 
time,  the  pUun  delightful  patns  which  lead  to  true 
science.  So  luminous  was  tne  view  which  he  gave  of 
the  objects  of  human  knowledge,  and  of  the  proper  me- 
thod of  prosecuting  them,  that  he  is  considered  as  the 
father  ofmodem  science ;  and  it  would  be  deemed  al- 
most as  great  heresy  to  question  his  pretensions  now, 
as  it  would  have  been  in  the  age  of  the  school-men  to 
doubt  the  supremacy  of  Aristotle.  We  trust  we  appre- 
ciate the  merits  of  Bacon,  even  when  we  express  our 
disgust  at  being  stunned  perpetually  with  the  sound  of 
the  Baconian  Philotophy.  Tne  great  merit  of  Bacon  is, 
that  he  baa  no  phUotaphjft  considering  the  word  as  im- 
plying a  sect,  or  school,  but  that  he  teaches  mankind 
the  right  method  of  philosophising.  And  yet,  much  as 
he  lias  done  in  this  respect,  we  doubt  whether  the  world 
would  have  been  less  advanced  in  science  though  he 
bad  never  existed.  £ven  without  him,  the  telescope 
would  have  done  its  office,  and  introduced  us  to  tne 
sublime  discoveries  in  astronoiqy :  Newton  is  the  fol- 
lower of  Galileo  and  Kepler,  not  the  disciple  of  Bacon. 
The  microBOope  would  have  extended  our  knowledge  of 
nature,  hj  making  us  more  intimately  acquainted  with 
the  constitution  of  bodies.  The  air-pump,  which  arose 
out  of  the  discoveries  of  TorricelH,  would  have  made  us 
acquainted  with  the  philosophy  of  the  atmosphere,  and 
the  vast  variety  of  phenomena  which  depend  on  it.  All 
these  discoveries  are  totally  unconnected  with  Baoon ;  and 
diemistry  ia  almost  the  only  branch  of  modem  science 
whidi  was  in  a  state  of  complete  stagnation  when  Bi^ 
con  gave'his  writings  to  the  world.  All,  then,  that  we 
wouki  have  missed  by  the  non-appearance  of  Baoon, 
would  have  been  the  contemplation  of  a  gigantic  mind^. 
seixmg  oo  those  grand  generalities  which  constitute 
vniversa]  acienoe,  and  devising  the  canons  by  which  the 
whole  may  be  made  subservient  to  the  use  of  man.  Ba- 
con's was  undoubtedly  a  mind  of  the  first  order ;  and 
he  was  fortunate  in  having  arisen  in  circumstances 
whidi  almost  prevent  the  possibility  of  a  rival ;.  for  be- 
fore another  such  can  appear,  all  that  he  has  done  must 
he  forgotten,  and  the  world  must  be  placed  exactly  in 
the  situation  in  which  it  was  when  he  wrote,— a  state 
of  things  which  is  not  likely  to  occur  during  the  exist- 
ence or  the  oresent  race  of  men. 

The  chier  merit  of  Bacon  consists  in  having  swept 
•way  the  rubbish  which  the  followers  of  Aristotk  had 


heaped  on  every  subject  of  human  knowledge,  and  in  Didccto. 
having  laid  the  fbunuation  of  a  rational  logic.    All  that  '-^  i  **^ 
can  be  taught  in  the  art  of  reasoning  is  to  guard  against 
the  errors  which  mislead  the  judgment ;  remove  the 
sources  of  error  and  there  will  be  no  difficulty  in  find- 
ing the  fountain  of  truth.     Our  first  concern,  then, 
should  be,  that  our  conceptions  on  any  subject  be  clear 
and  distinct.     Without  this  indispensable  requisite,  we 
wander,  as  it  w^re,  in  a  mist :  no  o\>ject  is  distinctly- 
seen;  we  do  not  know  in  what  direction  we  are  going; 
and  at  last  become  so  bewildered  that  we  scarcely 
know  what  point  we  would  desire  to  reach.  But  though 
it  is  essentially  necessary  that  our  conceptions  be  clear 
and  distinct,  yet  a  great  deal  more  is  requisite  to  the 
formation  of  a  legitimate  conclusion;  for  it  is  obvious 
that  we  may  reason  right  from  wrong  principles,  and' 
that  our  conceptions  may  be  clear,  though  composed  of 
incongruous  materials.     In  this  way,  a  madman  often 
makes  an  acute  logician,  and  reasons  with  closeness  and' 
accuracy  from  the  false  principles  which  he  has  assum- 
ed.    In  fact,  we  ought  to  be  particularly  jealous  of 
verv  vivid  impressions ;  the  clearness  of  the  conception 
prejudices  us  in  their  favour,  we  are  unwilling  to  exa« 
mine  them  rigidly,  and  we  reluctantly  reject  what  we 
can  so  clearly  conceive. 

In  the  investigation  of  truth,  then,  our  attention  must  Cantioiis  ^ 
be  constantly  directed  to  the  following  particulars;  fw"— 'y  in 
1.  That  the  principles  with  which  a  writer  or  reasoner  JJJ,  5^5 
sets  out  be  clearly  stated.     2.  That  they  be  fairly  war-  meau* 
ranted,  by  being  deduced  from  ascertained  facts.     3. 
That  no  extraneous  idea,  founded  on  the  ambiguity  of 
words,  be  admitted  in  the  course  of  the  discussion,  to 
mislead  the  judgment  and  divert  it  from  the  original 
scope  of  the  argument   4.  That  every  link  in  the  diain 
of  reasoning  be  distinctly  connected  with  each  other; 
and  the  conclusion  with  the  whole,  so  that  the  point  to 
be  proved  may  be  fairly  made  out. 

^  The  difficulties  of  conducting  an  argument  on  these  Dtflenlty 
simple  principles  are«  immense.     An  author,  when  he  of  enlbiciag 
begins  a  work,  is  not  fully  aware  of  the  extent  and  ^^^^ 
bearings  of  the  subject.    New  ideas  crowd  in  upon  him  ; 
and  he  is,  everv  now  and  then,  forced  to  extend  or  to 
qualify  the  definitions  which  he  has  already  given.    Hia 
principles  are  found,  in  many  instances,  to  be  at  vari- 
ance with  the  opinions  or  interests  of  certain  classes  or 
individuals,  or  perhaps  with  national  prejudices  and 
feelings.     He  must  therefore  attack  the  inveteracy  of 
opinion,  and  endeavour  to  force  or  persuade  mankind* 
out  of  their  favourite  prejudices,  by.  shewing  that  they 
are  inconsistent  with  reason,  with  public  utility,  and* 
even  with  their  own  principles  where  their  interests  are* 
not  concerned.     Thus  volumes  arise  out  of  a  single 
maxim  ;  and  all  the  resources  of  genius,  and  all  the  trea- 
sures of  knowledge  are  put  in  requisition,  to  establish  a 
&ct  founded  in  the  nature  of  things,  but  controverted' 
by  the  habits,  interests,  or  prejudices  of  society. 

It  is  evident,  then,  that  Bacon  performed  a  most  tn-* 
sential  service  to  logic,  and  to  philosophy  in  general^ 
by  explaining  the  sources  of  error,  and  by  pointing  out' 
the  way  in  which  they  might  be  avoided.  Yet  even 
this  was  not  altogether  new  ground,  nor  wholly  unoc- 
cupied by  preceding  philosophers.  Aristotle,  in  point- 
ing out  the  different  forms  of  sophisms,  had  laid  open 
most  of  the  sources  of  false  reasoning :  And  though 
Bacon  states  his  idola^  as  he  calls  them,  to  be  chienj 
applicable  in  the  interpretation  of  nature^  it  is  evident, 
that  they  are  no  less  applicable  in  the  philosophy  of  the 
human  mind,  and  that  they  coincide  in  many  instances- 
with  the  sophisma  of  Aristode»    Bacon  wished  it  XQVf-^ 
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Diakcdci.  pear  that  lliey  were  only  nmilar,  not  identical ;  but  he 

'  readily  admits  their  general  resemblance.     Docirina 

enim  de  Idolis  timililer  se  hahet  ad  inlerprelaiionem  no* 
iura,  sicut  docirina  de  SophisiicU  Elenchis  ad  Diakctim 
cam  viilgarem.  As  we  believe  that  the  detection  of  er- 
ror is  the  principal  atep  in' the  discovery  of  truths  we 
shall  give  a  short  analysis  of  the  labours  of  Bacon  and 
of  Aristotle,  in  investigating  the  causes  of  false  reason- 
ing. 

Bacon  arranged  the  sources  of  error  under  four  heads, 
to  which  be  gave  the  fanciful  names  of  Idola,  as  if  they 
were  so  many  false  divinities  or  idols,  at  whose  shrine 
reason  had  prostrated  itspowers.  He  distinguished  them 
by  the  names  of  Idola  Tribus,  Idola  Specui,  Idola  Forit 
and  Idola  Thtairi :  the  first,  arising  from  the  general 
nature  of  man;  the  second,  from  the  situations  and  cir- 
cumstances of  individuals;^  the  third,  fh>m  the  inter- 
course of  society  and  the  imperfections  of  language ; 
and  the  fourdi,  fiom  the  speculations  and  systems  of 
phflosophers. 

Idola  tribufc  I.  The  Idola  TrUmi  have  their  oriffin  in  the  very  na- 
ture of  the  human  mind,  and  arise  either  out  of  the  uni- 
formity of  its  substance,  or  its  pre»occupation  by  some 
favourite  ideas,  or  the  limitation  of  its  faculties,  or  its 
restlessness  in  pressing  forward  to  ultimate  principles, 
.or  the  infection  which  it  receives  from  the  influence  of 
the  passions,  or  the  fallacies  of  the  senses,  or  the  man- 
ner m  which  it  has  received  its  impressions. 

1.  With  regard  to  the  first  particular,  which  Bacon 
terms  the  asqualitds  subitantim  tptriius  humani,  *  he  ob- 
serves, that  the  mind  has  a  general  tendency  to  abstract 
and  generalise,  and  to  seek  regularity  and  uniformity  in 
the  works  of  nature.  This,  which  may  lead  to  true 
philosophy,  is  often  the  cause  of  much  error :  for,  in 
consequence  of  this  tendency,  incidental  appearances 
are  instantly  referred  to  some  general  law,  and  anoma- 
lies are  reduced  to  the  order  of  nature :  and  all  this  is 
done  by  the  mind  itself,  without  submitting  to  that 
minute  experimental  investigation  which  is  necessary 
to  establisn  ^e  connections  and  relations  of  things. 
Thb  was  an  error  which  deeply  infected  the  syllogistic 
method  of  philosophizing :  for  the  laws  which  regulate 
the  human  intellect  bemg  authoritatively  laid  down, 
whenever  any  new  fact  occurred  it  was  instantiy  clas- 
sified according  to  the  prescribed  forms ;  and  the  mind 
proceeded  to  pronounce  concerning  it,  according  to  the 
rules  which  regulated  its  own  operations,  and  not  ac- 
cording to  the  positive  facts  which  determined  the  na- 
ture of  the  thing.  It  is,  however,  a  great  mistake,  to 
auppose,  that  our  minds  are  the  measures  and  criteria  of 
the  nature  of  thin^,  since  our  perceptions  are  influen- 
ced by  the  capacities  and  circumstances  of  our  own  na- 
tUK,  rather  than  by  a  reference  to  the  order  of  the  uni- 
verse. 

2.  Another  general  source  of  error,  common  to  all 
mankind,  arises  from  the  pre-occupation  of  the  mind  by 
some  favourite  ideas.  The  mind  being  familiar  with  a 
few  principles  which  it  has  found  useful  in  solving  some 
of  the  proolema  of  nature,  becomes  so  much  attached 
to  them  that  it  applies  them  to  the  solution  of  every 
new  appearance ;  and  is  not  so  anxious  about  examin- 
ing specific  dlflerencss  as  in  devising  laws  of  analqry 
to  connect  new  facts  with  notions  already  adopted : 
that  these  may  remain  inviolate,  it  either  overlooks  or 

^  Tht  Uagmffi  m  whidi  Bmod  SJipiiswi  th«ritef,  mii  mandy  be  tmislatad  on  aecount  of  itt  acntentieos  brevity.  I^is  woidf  «<: 
Httjnnodi  it^cpie  simi  IAhIa.  qioe  vocttnut  Idola  Tiibua,  que  ortum  habent  aul  ex  aqualitate  aubttantis  spintua  humani ;  aot  cat  ^aeC' 
cvpatiooc  d}ua;  aut  ab  angustiii  ^ua  t  tut  ab  iaquieto  motiivjua;  aut  ab  infiiiioiie  affixtuum ;  aut  ab  ineompetenda  sensuum;  lat  w tin* 
pniiioius  modo.     A^n>.  Org.  A^  S2* 


undervalues,  or  explains  away  all  the  facts  which  ood« 
tradict  its  previous  conceptions. 

3.  The  limited  nature  of  the  human  faculties  gives 
rise  to  another  general  source  of  error.  The  mind 
readily  receives  strong  impressions  from  present  objects; 
these,  however,  are  frequently  very  incorrect;  it  is  ne* 
cessary  to  compare  them  with  remote  and  heterogens* 
oua  examples,  that  the  first  vivid  impressions  may  be 
modified  or  corrected,  and  that  we  may  be  enabled  to 
form  a  fair  and  accurate  conception  of  the  phenomena 
which  first  arrested  our  attention.  The  mind,  howevcTi 
shrinks  from  the  labour  of  such  a  process,  and  nolfaing 
but  imperious  necessity  will  ever  make  it  submit  to 
it 

4.  Another  general  source  of  error  arises  from  the 
restlessness  of  me  human  mind,  which,  in  the  investi- 
gation of  causes,  cannot  rest  satisfied  with  noting 
simple  facts,  but  must  get,  as  it  were,  behind  the 
scenes,  to  see  the  mysterious,  and,  to  vulgar  eyes,  in- 
visible wires  and  springs  by  which  cause  and  effect 
are  connected.  Failing,  however,  in  this  attemnt,  yet 
still  anxious  to  explore  the  ultimate  principles  of 
things,  the  mind  applies  itself  to  the  investigation  of 

Jinal  causes,  which  are  uniformly  assigned  acrarding  to 
the  previous  notions  which  men  have  imbibed,  and  not 
from  any  studied  confinrmity  to  the  genend  opnstita- 
tion  of  nature. 

6.  Another  general  source  of  error  arises  firom  the 
infectious  influence  of  the  passions.  This  has  at  all 
times  a  powerfol  effect,  though  it  varica  exceedii^v 
with  times  and  drcunistances.  Bacon  specifies  the  tot- 
lowing  instances  in  which  the  flections  influence  the 
judgment.  Our  wishes  prepossess  the  mind  in  favw 
of  certain  doctrines  and  opinions,  quod  velumut  fieUe 
credhnus.  This  operates  universally  in  science,  moFils, 
and  politics.  Again^  we  arc  too  impatient  to  encons- 
ter  difliculties,  and  too  ambitious  to  attend  to  things  of 
a  low  and  ordinary  nature,  ftom  which  we  do  not  «»• 
ticipate  any  ^lencud  results.  Superstition  deters  some 
from  attempting  to  explore  the  arcana  of  nature;  pride 
prevents  others  firom  submitting  to  the  drudgov  of  ex- 
periment, and  popular  opinion  mak^s  others  anrsid  to 
advance  any  that  may  appear  paradoxical  and  uneoo^ 
mon.  It  is  evident  tnat  many  of  the  sources  of  «* 
comprehended  under  this  head  have  ceased  to  adit: 
but  they  operated  powerfully  in  the  infancy  of  philosa- 
phy ;  and  their  non-exiatenoe,  in  modem  times,  sImws 
the  revolution  which  the  general  diffusion  of  knowkdgs 
has  mroduced  on  the  human  mind.  ^ 

All  these  errors,  and  many  more  which  m^t  be 
specified,  belongto  the  Idola  Tribus,  or  arise  out  of  the 
constitution  of  the  human  mind,  whidi,  like  a  mirror 
of  an  uneven  surface,  distorts  die  images  reflectedfrom 

But  besides  these  general  aouroes  of  error,  eveiy  in* 
dividual  has  an  idol  of  his  own  to  whidi  he  bows  in 
private,  and  which  exercises  an  undue  influence  over 
nis  reason.  These  are  the  Idola  Specus,  and  they  cn« 
slave  the  mind,  either  in  consequence  of  education  <r 
custom,  or  keeping  certain  company,  or  reading  o^ 
tain  books,  or  respecting  certain  autiiorities,  or  from 
a  thousand  other  accidental  drcumatances.  One  nitn 
is  more  fitted  by  his  particular  genius,  or  habits,  for 
generalities ;  another  tor  observing  speana 
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difTerencea.  These  processes/ when  combined^  are  ex- 
tremely useful,  as  tney  render  the  mind  at  once  com- 
prehensive and  discriminating :  but  when  separated,  as- 
they  ^en  are,  the  effect  is  always  injurious ;  for  at- 
tention to  minuiite  cramps  the  intellect;  the  vast  ge- 
neralities of  nature  overwhelm  it 

The  Idola  Fori  arise  out  of  the  intercourse  of  socie* 
ty,  and  are  of  all  others  the  most  troublesome.  For 
language  is  employed  as  the  medium  of  intercourse ; 
and  words  are  formed,  and  names  originally  imposed, 
not  on  philosophical  principles,  but  according  to  the 
comprehension  and  pr^udices  of  the  vulgar.  All  the 
cfibrts  of  {^osof^ers  have  never  been  able  to  rectify 
the  evilj  and  introduce  into  common  use  words  of  a 
precise  and  definite  meaning.  Every  man,* when  he 
first  begins  to  reason,  takes  words  in  their  inost  ordi- 
nary acceptation :  his  mind  is  therefore  prejudiced  in 
the  outset,  and  he  will  find  it  difficult  to  shake  off  the 
fetters,  and  attend  to  the  nature  of  thin^  apart  from 
Ae  ideas  which  their  ordinary  names  nnpart  This 
evil  ia  emphatically  lamented  by  Bacon :  Unde  Jit  lU 
magmg  tt  solennti  duputationts  hominum  doctorum,  une 
m  c9nirovenias  drca  verba  ei  nomina  deshuaU  ;  a  quwu$ 
(ess  mare  maihtmaiicwwn\  incipere  contultius  forei,  eas* 
que  per  dqfinitkme»  m  oraines  redigere,  Qum  tamen  de* 
Jmiiumes  in  tuUuraiibus  ei  materiatis,  kuic  malo  mederi 
Mon  pouunt ;  guoniam  ei  tpsas  definiiiones  ex  verbii  wn>* 
JlmU,  €t  9erbagignuut  veroa.    Aphor.  59. 

The  Ido/a  Tkeairi  are  not  natural  and  inherent,  but 
assumed  and  adventitious ;  arising  fVom  the  theories 
and  hypotheses  of  philosophers,  and  from  the  currency 
which  a  great  name  never  fails  to  give  to  some  particu- 
lar qptnions.  Such  theories  will  always  prevail ;  and 
Bacon  thinks  it  only  surprising  that  a  great  many  more 
had  not  arisen  in  the  times  previous  to  his  own.  He 
hints,  that  it  is  probable  that  th€y  will  multiply  with 
Ae  fipsedom  of  discussion ;  and  the  present  generation 
can  bear  testimony  to  the  sagacity  of  this  conjecture. 
Before  his  time  the  human  intellect  was  confined  with- 
m  a  narrow  circle,  and  spent  its  force  in  harmless  logo- 
madiies,  without  daring  to  touch  the  foundation  of 
those  systems^  whether  political  or  philosophical,  which 
had  been  sanctioned  by  establishea  usage.  But,  since 
his  time*  we  have  seen  endless  theories  and  experi- 
ments in  education,  in  morals,  in  politics,  in  philoso- 
phy, and  in  religion.  Men  have  not  followed  the  ju- 
dicious advice  of  Descartes,  to  hold  fast  even  wrong 
opinions  till  they  can  be  replaced  by  better ;  but  the 
mind  has  been  turned  loose,  without  even  the  benefit 
of  an  erroneous  chart,  which  though  faulty  in  its  details^ 
might  nevertheless  point  its  energies  to  some  general 
aim.  The  maxhn  seems  to  have  been,  that  ev«ry  thing 
established  was  wrong,  and  that  it  was  impossible  to 
recede  too  fiur  from  it,  in  order  to  obtain  the  wished  for 

m_ 

improveuient. 

Such  ia  a  short  commentary  on  the  opinions  of  Bacon 
respecting  the  sources  of  error,  which  we  truSt^U  be 
fimad  to  be  fairly  deduced  from  the  novum  organium  ; 
whidi  is  certainly  a  wonderful  work,  whether  we  con- 
sider the  time  when  it  was  written,  or  the  comprehen- 
sion of  thought  which  it  displays.  To  obviate  these 
errors,  he  enforces  the  plan  or  riffid  induction,  and  Uie 
dismissioti  of  all  theories  not  founded  on  uncontroverted 
fiu:u. 

To  these  sources  of  error,  we  add  the  sophisms,  or 
specimens  of  false  reasoning  mentioned  by  Aristotle  and 
other  dialectioians.  Bacon  may  be  considered  eiM  fur- 
weapons  to  uttacL  the  empire  of  nature  and 
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Aristotle  as  supplyin^r  defensive  armour  to  protect  the    PMlectia> 
assailant  from  injury  m  this  arduous  attempt.  ^'■'"V^"^ 

1'.  The  first  fallacy  in  reasoning  is  styled  fgnoratio  Ignora^ 
Elenchiy  or  a  mistake  of  the  question.  This  is  a  com-  clcacbv 
mon  source  of  false  reasoning :  we  every  day  see  vo- 
lumes written  to  establish  a  fact,  which,  when  demon- 
strated, is  nothing  to  the  purpose ;  or  does  not  invali- 
date the  point  to  be  disproved.  A  man,  for  instance, 
may  attempt  to  prove  mat  St  Paul  was  not  a  Jew  by 
birth,  from  his  own  testimony,  that  he  was  bom  a  Ro- 
man citizen :  another  may  endeavour  to  shew,  that  he 
was  neither  a  Jew  nor  a  Roman,  from  the  circumstance 
of  his  havinf^  been  bom  at  Tarsus,  in  Cilicia.  All  this 
arises  from  ignorance  of  the  circumstances  of  the  case, 
which,  when  rightly  understood,  will  be  found  to  imply 
no  contradiction.  We  once  witnessed  an  instance  of 
this  confusion  of  ideas  in  a  court  of  justice.  The  judge 
thus  questioned  a  witness.  Did  you  hear  A  sav  that  B 
had  given  him  a  blow  which  would  be  his  death  ?  The 
witness  answered.  No.  Did  you  hear  A  say  that  B  had 
noi  given  him  a  blow  ?  To  this  the  witness  also  answer- 
cd,  Ka  The  judee  not  perceiving  that  his  evidence 
implied  no  contra£ction,  threatened  to  commit  him  to 
prison  for  perjury  and  equivocation.  Whilst  many  are 
gnihy  of  diis  sophism  unconsciously,  there  are  others 
who  study  it  carefullv,  with  a  view  to  evade  the  con- 
clusive arguments  of  their  adversaries.  The  way  to 
parry  their  sophistry  is,  to  stick  obstinately  to  the 
point  in  question,  and  never  to  notice  an  argument 
whidi  does  not  bear  upon  it,  unless  it  be  to  shew  that 
it  is  nothing  to  the  purpose. 

2.  Another  species  of  sophism  is  called  Petitioprin^  PMitiopriii^ 
af>iV,  or  a  taking  for  granted  the  thin^  to  be  proved,  cipii* 
When  a  man  has  any  favourite  prejudice,  it  insensibly 
infects  his  judgment ;  and  instead  of  submitting  it  to 
the  fair  decision  of  reason,  it  is  assumed  as  a  prmdple 
and  criterion  in  reasoning.  This  is  the  origin  of  the 
petitio  principii,  when  it  uips  insensibly  into  an  argu- 
ment, and  in  this  it  agrees  with  the  errors  of  judgment 
stated  by  Bacon,  as  arising  ab  infusione  affeciunm.  But 
this  sophism  is  employed  by  every  practised  disputant 
as  the  means  of  confounding  his  antagonist;  and  great 
caution  is  necessary  lest  he  introduce,  under  a  dis^ruis- 
ed  form,  the  point  to  be  proved  as  one  already  acunit- 
ted.  When  this  is  allowed,  his  victory  is  certain ;  and 
he  cuts  down  his  adversary  with  the  weapons  which  he 
himself  has  furnished.  It  is  easy  to  detect  these  faUa- 
cies  in  an  author  when  plenty  of  time  is  allowed  for 
consideration :  but  a  disputant  thinks  slowness  in  re- 
ply an  evidence  of  inferiority ;  and,  therefore,  often 
precipitately  admits  what  leads  to  his  own  discomfi- 
ture. 

S,  Reasoning  in  a  circle,  is  a  sophism  nearly  akin  to  Bessoning 
the  peiiiio  principii.    It  is  practised  when,  in  a  series  in  a  ciids. 
of  arguments,  the  same  things  are  mutually  made  use 
of,  both  as  the  medium  of  proof,  and  as  the  conclu- 
sion. 

4,  The  ftofi  causa  po  causa,  consists  in  assigning  a  jvbn  canta 
false  cause,  or  making  that  to  be  the  cause  of  any  jpro  causa, 
effect,  whidi  either  does  not  exist  at  all,  or  does  not 
exist  as  a  cause  in  the  case  in  question.  To  this  class 
belong  all  the  theories  not  founded  on  facts  that  have 
ever  been  formed  respecting  the  constitution  of  mind 
and  matter;  such,  for  instance,  as  the  Aristotdian  me^ 
thod  of  explaining  every  thing  by  substantial  forms ;  or 
the  old  pneumatologiod  theory  of  ideas;  or  the  mo- 
dem one  of  vibrations ;  or  any  other  that  is  assumed 
withoot  »  positive  knowledge  of  the  principles  on 
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BfaJecticfc  which  the  reuoning  is  founded.  This  sophism,  then, 
'—  f  ■— "  oorrespondsy  in  some  respects,  with  the  Idoia  Theatti 
of  Bacon,  who  has,  under  that  head,  most  forcibly  illus- 
trated its  mischievous  ejects  in  science.  It  has  also 
a  deep  influence  on  our  moral  reasonings,  and  frequent- 
ly makes  us  state  as  a  cause  what  is  mereljr  acddental 
and  adventitious.  On  this  principle,  leammff  is  some- 
times decried  as  the  cause  of  inndeiity ;  ana  we  have 
positively  heard  a  bigot  affirm  that  "  Hell  is  paved 
with  the  skulls  of  the  learned."  On  this  principle  al- 
so, a  savage  who  has  recovered  from  a  severe  ulnessy 
after  having  drunk  out  of  a  certain  well,  considers  that 
well  ever  afterwards  as  a  specific  for  that  complaint. 
Such  is  the  origin  of  a  thousand  usiu^es  which  still  pre- 
vail, and  which  cannot  be  tracea  to  any  principle 
of  reason.  They  have  arisen  out  of  superstition,  or 
accident,  or  unwarranted  inductions;  and  having  ob- 
tained popularity,  through  the  influence  of  the  person 
who  first  introduced  them,  they  often  maintain,  for 
centuries,  an  inveterate  despotism  over  the  rational  fa- 
culties of  roan. 
FdUda  5.  The  Fallacia  accidentis  is  nearly  allied  to  the 

McUm/tf.    former,  and  consists  in  drawing  general  conclusions 
from  circumstances  which  are  purely  accidental.    Of 
this.kind  is  the  memorandum  of  SmoUett  respecting  a 
town  in  France.     Having  met  at  an  inn  with  a  scold- 
ing chamber-maid,  and  an  awkward  red-haired  host- 
ler, who  had  engrossed  his  whole  attention,  he  imme- 
diately entered  in  his  ioumal,  *'  The  men  in  this  town 
are  all  red-haired,  and  the  women  all  scolds."    To  gra- 
tify his  spleen,  he  was  guilty  of  a  wilful  sophism. 
A  Mdo  H"       ^*  '^^^  sophism,  a  aicto  tecundum  quid,  ad  dictum 
emmdmn       timpUcUer,  consists  in  deducing  a  universal  assertion 
^iHi,  ad      from  that  which  is  true  only  in  particular  circumstances. 
dictum  dm'  Similar  to  this  would  be  the  error  of  the  mmmarian 
ff^^^^'       who  should  explode  a  general  rule  for  the  suce  of  a  sim- 
ple exception ;  or  who  should  raise  the  exception  to  the 
digrnity  of  a  rule.    The  common  maxim  exceptiojirmat 
^  regulam  is  logically  true,  and  may  help  to  the  detection 

and  solution  of  this  sophism ;  for  an  exception  never 
could  be  discotered  without  the  previous  recognition 
of  ag^eneral  rule. 

This  sophism  has  its  reverse,  as  when  we  apply  •  ge- 
neral truth  to  all  particular  circumstances.  Thus,  from 
the  general  maxim  that  it  is  wrong  to  infiringe  the  rig^hts 
of  another,  it  might  be  argued  that  it  is  improp^  to  with- 
hold his  sword  from  a  mi^man,  or  Co  abridge  his  liberty. 
This  is  the  way  in  which  madmen  and  oiildren  usu- 
ally argue ;  and  it  is  the  way  in  which  most  men  will 
argue  when  their  private  rights  are  sacrificed  to  pub- 
lic expediency.  If  individuals  would  reflect  that  they 
are  not  entitled  to  any  right  inconsistent  with  the  ge- 
neral interests  of  society,  it  would  rectify  their  reason- 
ing, and  might  perhaps  compel  the  submission  of  their 
judgment,  even  in  opposition  to  their  feelin|^ 
goplilm  ef  ?•  The  sophism  of  composition  consists  m  affirming 
eomposttioa  any  thing  in  a  compound  sense,  which  is  true  only  in 
a  divided  sense.  The  sophism  of  division  is  the  re- 
verse of  this. 

8.  The  last  sort  of  sophisms  arise  fVom  the  ambigul- 
ty  of  words.  This  forms  a  most  extensive  dass  of  so- 
phisms, and  many  of  the  others  may  be  reduced  to  it 

Having  thus  stated  the  principles  of  false  reasoning, 
and  pointed  out  the  means  of  detection,  we  shall  now 
afford  our  readers  an  opportunity  of  trying  their  inge> 
nuity  in  solving  some  or  the  most  celebrated  of  the  lo- 
ffical  quibbles,  or  Eristic  syllogisms  of  the  andents. 

We  would  not,  howeverj  have  them  die  of  vczatioD» 
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should  they  not  be  able  to  solve  them,  as  we  si«  toU  Dm 
some  of  the  ancient  sophists  did.    But  it  may  be  use-  ^ 
ful  to  them  to  see  how  ingenious  the  mind  can  be  in 
puzzling  itself  with  its  own  undefined  conceptions. 

1.  The  scmhism  called  The  Ljfing,  from  the  example,  Bntr^ 
was  this :  if,  when  you  speak  the  truth,  you  say  yoa  kpoil 
lie,  you  lie ;  but  ^rou  say  you  lie  when  you  speak  the 
truth ;  therefore,  in  speaking  the  truth,  you  lie."  Thii 
appeared  such  a  mighty  puzzle,  and  so  very  importaBt, 
that  Chrysippus  wrote  six  books  upon  it ;  and  Phile- 
tas,  a  Choan,  died  of  a  consumption  which  he  oontncl- 
ed  by  the  dose  study  which  he  bestowed  upon  it  Ai 
the  reward  of  his  labour,  his  tomb  was  inscribed  widi 
the  title  'O  ^l^$fii9st. 

8.  Electra,  "  Electra,  the  daughter  of  Agamemnon, 
knew  her  brother,  and  did  not  know  him;  she  knew 
Orestes  to  be  her  brother,  but  she  did  not  know  tfait 
person  to  be  her  brother  who  was  conversing  with  her." 

S.  Sorties,  "  Is  one  grain  a  hew  ?  Nc^Two 
grains  ?  No.— Three  grains  ?  Na— Go  on  adding  one 
by  one ;  and  if  one  grain  be  not  a  heap,  it  will  be  im« 
possible  to  say  what  number  of  grains  make  a  heap.** 

4.  The  Homed,  **  You  have  what  you  have  not 
lost;  you  have  not  lost  horns;  .therefore  you  have 
horns." 

5.  To  these  may  be  added  the  argument  against  mo- 
tion, invented  by  Diodorus  of  (3aria.  *'  If  any  body 
be  moved,  it  is  either  moved  in  the  place  where  it  is, 
or  in  a  place  where  it  is  not :  but  it  is  not  moved  in  the 
place  where  it  is ;  for  where  it  is,  it  remains :  nor  is  it 
moved  in  a  place  where  it  is  not ;  for  nothing  csn  either 
act  or  suffer  where  it  is  not :  therefore  there  is  no  audi 
thing  as  motion."  This  philosophev  met  with  a  practi- 
cal application  of  his  own  argument^  which  proved  r»> 
ther  an  unfortunate  argumentum  ad  hominem.  Having 
had  the  misibrtune  to  dislocate  his  ahoulder,  the  aur- 
fleon  whom  he  sent  for  endeavoured  to  ccmvince  him 
that  it  could  not  be  a  dislocation,  as  it  was  impossible, 
on  his  own  principles,  that  the  bone  could  have  moved 
out  of  its  place."   Enfield's  History  ofFhiloiopky,y^  i- 

6.  Zeno's  paradox  resepecting  motion^  to  which  lie 
gave  the  name  of  Achilles.  By  this  he  endeavours  ts 
prove  that  Achilles  could  never  oyertake  a  tortoise, 
though  the  slowest  of  animals.  '^  The  tortoise  im  s  mile 
before  Achilles  at  starting,  and  Achilles  runs  a  hun- 
dred times  faster  than  the  tortoise,  yet  he  will  never 
overtake  it ;  because,  when  Achilles  has  run  one  mile, 
the  tortoise  has  moved  forward  the  hundredth  part  st 
a  mile.  Again,  whilst  Achilles  passes  over  this  hun- 
dredth part  of  a  mile,  the  tortoise  has  moved  on  the 
ten-diousanth  part  of  a  mile,  so  that  it  is  not  yet  over- 
taken. In  the  same  manner,  whilst  Achilles  runs  over 
that  ten-du>u8andth  part  of  a  mile,  the  tortoise  has 
moved  on  the  millionth  part  of  a  mile,  and  is  not  yet 
overtaken ;  and  so  on,  ad  infinitum"  It  would  not  be 
easy  to  solve  this  quibble  were  we  to  measure  moCioo 
merely  by  space,  without  taking  in  the  idea  of /tiae. 

We  close  these  specimens  of  egregious  trifling>  with 
the  report  of  a  law-suit,  conduct^  on  the  principles  « 
the  Eristic  philosophers.  Protagoras,  the  sophi8t>  bad 
agreed  to  instruct  a  young  man  in  eloquence  tor  a  lsi£| 
sum,  one-half  of  which  was  to  be  paid  in  han4  «"j| 
the  other  half  as  soon  as  he  should  gain  a  plea  in  the 
courts.  The  pupil,  however,  made  no  attempt  to  pwd 
for  a.  long  tune  after  he  had  been  fully  instructed  m 
the  principles  of  rhetoric.  The  sophist  therefore  broug" 
an  action  against  him  to  recover  the  remaining  hsu  <" 
the  stipulated  sum.     Each  pleaded  his  own  caufl^ 
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Me*.  Krotagoras  urged/  that  whatever  way  the  decision  of 
'f  '*-^"  the  judges  should  lie,  his  pupil  would  be  bound  to  pay ; 
for  if  they  should  find  him  liable,  he  must  pay  in  con- 
formity with  their  sentence;  or  if  they  should  acquit 
him,  uien,  in  that  case,  he  must  pay  in  confonnitv 
with  their  original  agreement,  which  was,  that  the  full 
sum  should  be  paid  on  his  gaining  a  cause. .  The  young 
man,  on  the  other  hand,  pleaded  that  if  the  cause  was 
decided  in  his  favour,  he  should  be  ^excused  from  pay. 
moit  by  the  decision  of  the  court ;  if  acainst  him,  Pro« 
tagoras,  by  his  own  agreement  could  have  no  demand 
upon  him,  as  he  was  anly  bound  to  pay  on  gaining  a 
cause.  If.our  readers  find  any  difficulty  in  solving 
this  knot^  (question,  they  may  leave  it,  as  we  are  told 
the  judges  did,  undecidea. 
tgga^  Such  has  been,  the  revolution  of  philosophical  opi- 
nion, that  syllogism,  ii^ch,  for  So  many  centuries,  had 
been  considered  as  the  grand  bulwark  of  reasoning,  is 
now  almost  universally  exploded ;  and  any  man  who 
flihould  diffest  his  arguments  into  a  syllogistic  form,  or 
who  should  say  a  word  in  fiivour  of  the  practice,  would 
excite  ridicule  rather  than  produce  conviction.  .  The 
authority  of  Bacon,  of  Locke,  of  Reid,  and  of  Stewart, 
(not  to  mention  hundreds  of  their  followers,  who,  un- 
der their  protecting  shield,  have  furiously  attacked  a 
doctrine  which  they  never  attenipted  to  comprehend,) 
would  of  itself  have  been  sufficient  to  shake  the  credit 
ofasystaod  to  which  the  philosophical  world  had  so 
long  bowed  with  submission.  Tne  objections  against 
syllogism,  as  a  method  of  investigating  truth,  are  finrci- 
oiy  stated  in  the  foUowing  aphonsm  Si  Bacon :  Sylio" 
gisants  ex  jfropoiUiombus  constai,  proposUionet  ex  verbtM, 
Herba  natiomtm  tesserw  sunt.  liaque  ti  notUmes  ipsa,  fid 
quod  bans  ret  ui,J  confiutx  sitU,  ei  iemere  a  rdrns  ab^ 
MtradoB;  mJkil,  iniis  qua:  superMruufUur,  estjimuiudi'' 
inr.  liaque  spes  est  una  in  indudione  vera.  This  is 
undoubtedly  true ;  yet  we  are  not  to  suppose  that  first 
principles  were  neglected  in  the  Aristotuian  philoso- 
phy. On  the  contrary,  it  professedly  begins  with  the 
cmsideratian  of  simple  tenns ;  but,  instead  of  directing 
Its  diadi^ea  to  an  accurate  examination  of  facts,  and  to 
the  right  application  of  appropriate  and  well-defined 
tenna,  it  proceeded  to  arrange  the  simple  terms  which 
represent  things  under  the  ten  cate^^ories,  which  are  so 
many  mental  abstractions,  and  which  have  a  tendency 
to  confine  the  mind  to  the  contemplation  of  its  own  re- 
aouroesi,  instead  of  teadiing  it  to  correct  its  conceptions 
by  examining  the  properties  of  diings. 

Syllogism,  however^  may  be  useful  in  detecting  false 
reasoning,  though  it  does  not  naturally  lead  to  the  dis- 
eovery  of  any  new  truth.  In  this  view  of  it,  syllogism 
may  be  called  the  jprammar  of  reasoning ;  and  as  the 
object  of  grammar  is  not  to  invent  language,  but  to  ar- 
range it,  so  syllogism  merely  details  the  processes  which 
the  mind  unconsciously  empWs  in  the  arrangement  of 
ak^timate  argument.  Forcible  and  energetic  language 
does  not  arise  from  studying  the  rules  of  grammar,  but 
ham  vivid  conceptions  accurately  represented  by  some 
c^the  methods  which  we  have  afreaay  described  as  ly- 
ing at  the  foundation  of  language ;  and  clear  reasoning 
can  only  proceed  from  accurate  perceptions  of  the  dis- 
tinctions or  affinities  of  things,  by  whidi  things  incon- 
gruous are  separated,  and  uings  similar  or  analogous 
are  conjoined.  Syllogism  cannot  aid  invention  any 
move  than  a  knowledge  of  the  figures  employed  in  rhe- 
toric can  make  an  accomplished  orator.    At  the  same 


time,  it  would  be  absurd  to  affirm  that  reasoning  and  Dialectics. 
eloquence  cannot  be  improved  by  a  proper  system  of  ^^^r^^^ 
education.    The  object  of  education  is  not  to  evolve 
new  faculties  either  o£  body  or  of  mind,  but  to  improve 
those  which  are  natural.  Though  a  man  can  walk,  and 
run,  and  leap,  yet  still, 

*«— *«  Those  more  euiest  who  have  lesmed  to  dance.*' 

Though  every  man  is  taught  by  nature  to  use  his  arms 
as  instruments  of  defence,  yet  the  trained  pugilist  will 
always  have  a  decided  advantage  over  the  untutored 
rustic ;  though  every  man  can  speak,  yet  a  grammati- 
cal education  will  enable  him  to  speak  not  only  with 
greater  accuracy,  but  with  greater  ease  and  elegance 
Uian  he  ever  could  have  attamed  without  such  train- 
ing ;  and  surely,  though  every  man  is  Aimished  by  na« 
tura  with  the  elements  of  reasoning,  yet  care  and  at- 
tention wiU  greatly  improve  the  fa^ty,  and  make  it 
at  once  more  inventive  and  more  discriminating.  The 
only  question  then,  b.  Whether  the  Aristotelian  method 
of  SyUogism  be  the  best  adapted  for  this  purpose ;  and 
here  we  think  it  ouffht  to  be  regarded  rather  as  furnish- 
ing an  inventory  of  Uie  furniture  of  the  human  mind,  than 
as  pointing  out  the  way  in  which  its  acquisitions  may  be 
enlarged.  It  is  impossible,  however,  not  to  admire  the 
acuteness  of  mind  displayed  by  the  inventor  of  this  art; 
and  we  are  happy  to  agree  with  Mr.  Stewart,  who,  after  ex- 
posing the  extravagant  pretensions  of  syllogism,  recom*  - 
mends  an  attention  to  it  as  essential  to  a  liberal  educa- 
tion.—Let  the  student,  then,  who  ardently  aspires  to 
the  investigation  of  truth,  apply  his  first  attention  to 
facts,  experiments,  and  observations,  as  lying  at  the 
foundation  of  human  knowledge* ;  but  let  nim  not  de« 
spise  syllogism  as  a  means  of  detecting  fsiae  reasoning. 
Human  knowledge  is  not  more  promoted  by  establish- 
ing right  principles  than  by  deducing  from  them  sound 
imerences.  The  latter  is  properly  the  province  of  syl- 
logism ;  and  certainly  an  accurate  attention  to  the  prm- 
dples  of  reasoning,  and  especially  a  constant  vigiumce 
against  the  errors  and  prejudices  which  warp  the  judg- 
ment, must  always  be  useful  in  leading  to  sound  anid 
accurate  conclusions.  Syllogism  may  be  called  the 
Jencing  of  the  understanding;  and  as  a  puny  antago- 
nist, however  dexterous  in  me  use  of  his  weapons,  will 
never  prevail  over  great  natural  strength  and  courage, 
so  syllogism  will  never  enable  a  we^L  understanding 
to  tnumph  in  argument :  but,  cateris  paribus,  it  gives 
an  advantage,  both  by  enabling  the  disputant  to  me* 
thodise  his  own  arguments,  ana  to  analyse  more  readi* 
ly  the  arcuments  c^  his  opponent. 

The  f<9lowing  short  abstract,  taken  chiefly  fi^m  En* 
field's  HisUny  of  Philosophy,  will  be  sufficient  to  give  a 
general  idea  of  the  doctrme  of  syllogism.  £very  pro- 
position consists  of  a  subject,  a  predicate,  and  a  copula; 
or  expresses  the  thing  concerning  which  an  assertion  is 
made,  the  accident  which  is  predicated  of  it,  and  the  as- 
sertion itself.  A  syllogism  consists  of  three  proposi- 
tions, of  which  the  two  former  are  the  premises,  and 
the  Uiird  the  conclusion.  These  three  terms  are  called 
the  major,  the  minor,  and  the  middle  term.  The  pre-* 
dicate  of  the  conclusion  is  called  the  major  term,  the 
subject  the  minor,  and  both  together  the  extremes. 
The  middle  term  is  that  which  is  introduced  to  shew 
the  connection  between  the  major  and  minor,  and  thus 
bring  out  the  conclusion.    These  positions  are  iUustra- 


*  SyUcgismui  adfrincipia  scientianm  non  aahSb€Uir,mJSiyr.  Otg.  Aph.  IS. 


148 


LOGIC. 


Pialectio,  ted  by  the  foUowinp^  examples.     God  is  omnipotent  is  a 
^—'^  ^'  proposition ;  in  which  GoJf  is  the  subject,  omnipotent 
tile  predicate,  and  w  the  copula. 

Our  Creator  must  be  worshipped ; 
^  God  is  our  Creator ; 

Therefore  God  must  be  worshipped; 

is  a  syllogism  in  which  the  two  former  propositi<Mis  are 
the  premises,  the  third  the  conclusion.  The  three 
terms  are  Worship,  God,  Creator ;  the  first  the  major, 
the  second  the  minor,  the  third  the  middle  term,  intro- 
duced  to  shew  the  connection  between  the  two  ideas  of 
God  and  worship. 

The  matter  of  a  syllogism  is  the  propositions  of  which 
it  consists.  The  form  is  tlie  framing  and  disposing  of 
these  according  to  figure  and  mode.  Figure  is  the  pro- 
per disposition  of  the  middle  term.  Mode  is  the  ar- 
rangement of  propositions  according  to  quantity  and 
quiJity ;  that  is,  as  they  are  universal  or  particular,  af- 
nrmative  or  negative. 

The  figures  of  syllogism  are  three :  in  the  first  the 
middle  term  is  the  subject  of  the  major  proposition,  and 
the  predicate  of  the  minor. 

Every  bad  man  is  miserable ; 
All  t3rrants  are  bad  men ; 
Therefore  all  tyrants  are  miserable.  . 

In  the  second  figure,  the  middle  term  is  the  predicate 
«f  both  the  extremes. 

No  deceiver  is  to  be  credited ; 

Every  good  historian  is  to  be  credited  ; 

Therefore,  no  good  historian  is  a  deceiver. 

In  the  third  figure,  the  middle  term  is  the  subject  of 
both  the  extremes. 

AD  honest  men  are  beloved ; 
All  honest  men  have  faults ; 
Therefore,  some  who  have  faults  are  beloved. 

CmdouoQ*  We  do  not  reckon  it  necessary  to  prosecute  this  sub* 
ject  fiuther,  as  our  object  is  not  to  exhaust,  but  to  ex- 
cite discussion.  Under  the  first  head  o£  this  article 
we  have  endeavoured  to  give  an  independent  view  of 
the  manner  in  which  the  mind  obtains  its  knowledge 
and  employs  its  resources.  In  doing  this,  we  have  been 
influenced  by  no  predilections  in  favour  of  any  parti« 
cular  system,  but  have  stated  the  reflections  which  re- 
sult from  our  own  experience  and  observation.  Under 
the  second  head,  little  remained  for  us  to  do  but  to 
give  a  commentary  of  our  own  on  what  has  been  al- 
ready written ;  and  in  this  also  we  have  kept  in  view 
the  same  independence  of  thinking,  respecting  the  ta- 
lents of  those  who  have  laboured  successful^  in  the 
same  field,  but  perfectly  satisfied  that  tlie  ground  is  not 
yet  so  completely  pre-occupied  by  any,  as  to  cut  off*  the 
nopes  of  earning  well-deserved  honours  in  the  science 
of  pneumatology. 

In  addition  to  what  we  said  in  the  outset,  respecting 
the  importance  of  the  science  to  which  we  have  ven- 
tured to  offer  our  humble  contributions,  we  have  only 
to  observe,  in  conclusion,  that  nothing  tends  so  much 
to  enlarge  the  mind,  and  sharpen  the  intellect,  ss  to 
contemplate  the  sources  of  our  pleasures  and  our  know- 
ledge ;  to  mark  the  steps  by  which  certain  tastes  and 
feeungs  have' been  generated,  and  thus  to  ascertain  the 
accuracy  of  our  conceptions,  and  their  correspondence 
with  their  exciting  causes,  whether  existing  in  the  ex- 
ternal w«rld^  or  in  the  nature  of  the  mind  itsel£     If 


this  is  not  genuine  knowledge,  we  scarcely  know  what  niiM 
deserves  the  name.     Such  researches  as  these  coiud-  ^*^ 
tute  the  substance  of  rational  logic,  which  explains  not 
only  the  source  of  our  intellectual  ideas,  but  snews  ak> 
the  arifpn  of  our  moral  perceptions. 

Logic,  in  its  metaphysical  aspect,  may  appear  a  little 
repulsive ;  but  it  is  most  attractive  when  considered  as 
the  handmaid  and  expositor  of  that  useful  knowledge 
which  is  connected  with  tlie  business  and  enjojrments 
of  life.  Whatever,  then,  may  be  the  efficacy  of  the 
prescribed  rules  employed  for  the  puipose  of  stimolat- 
mg  or  .strengthening  our  intellectual  faculties,  there 
can  be  no  doubt  that  the  man  who  attends  to  the  cpe< 
rations  of  his  own  mind,  and  marks  the  processes  by 
which  his  tastes  and  opinions  have  been  produced,  will 
be  the  best  qualified  to  reason  with  fairness,  precision,  • 
and  acuteness :  and,  farther  still,  we  have  little  hesio 
tation  in  subscribing  to  Mr.  Harris'  assertion,  that 
"  every  tiling  really  elegant  or  sublime  in  oompoai- 
tion  is  ultimately  referable  to  the  principles  of  a  sound 
logic." 

We  have  been  accustomed  to  hear  the  praises  of  the 
mathematipal  studies,  as  contributing  to  the  strength. 
of  the  reasoning  faculties.  The  whsi  myHfttrmirH  mitii 
of  Plato  has  been  echoed  from  his  day  to  tnis,  and  it 
has  become  fashionable  with  many  to  maintain,  that  no 
man  can  reason  accurately  who  is  not  a  geometrictaik 
We  have  always  entertained  very  opposite  sentiments ; 
and  are  ready  to  contend  that  mathematics  are  appli* 
cable  only  to  mathematical  subjects ;  and  that  they  aze 
not  only  of  no  use  in  moral  reasoning  and  logicu  de« 
ductions,  but  are  positively  unfriendly  to  them.  The 
subjects  treated  of  are  totally  different;  the  mode  of 
investigation,  and  the  end  aimed  at  in  morals  and  in 
mathematics  are  also  different ;  so  that  it  seems  impoa* 
sible  to  establish  any  alliance  between  them,  or  to  make 
the  one  auxiliary  to  the  other.  The  man  would  be  de^ 
servedly  laughed  at,  who  should  attempt  to  establish  i 
moral  truth  by  mathematical  arguments ;  and  he  vtll 
not  succeed  much  better  who  applies  the  language  of 
passion  and  figure  to  mathematical  and  physical  re- 
searches. Mathematics  admit  of  rigid  demonstration; 
moral  reasoningfdoes  not ;  yet  it  admits  of  certainty :  ^^ 
cannot  demonstrate  that  the  sun  will  rise  to-morrow,  bat 
the  man  would  be  reckoned  insane  who  should  seriously 
doubt  of  it.  We  cannot  positively  demonstrate  what 
will  be  the  consequence  of  any  particular  system  of  po- 
lity, yet  we  confidently  infer  the  future  from  the  past ; 
and  human  life  is  regulated  by  paebabilities,  founded  on 
the  general  principles  of  our  nature,  which,  though 
they  may  appear  considerably  diversified  by  accidental 
circumstances,  can  never  recede  very  far  from  the  rule 
established  by  the  constitution  of  our  minds,  and  by  the 
order  of  nature. 

Moral  and  metaphysical  discussions  are  much  m^ 
difficult  and  complicated  than  those  which  are  P^^ 
mathematical ;  and  yet  the  Litter  are  captivating  <««" 
their  variety  and  their  applicability  to  all  the  pheno- 
mena of  the  material  world.     We  need  not,  therefo^ 
be  surprised  that  the  mathematical  sciences,  so  ^[^^^ 
in  their  applicaticm,  and  susceptible  of  such  rigid  (^ 
monstration,  should  fix  some  minds  which  could  not 
attracted  by  any  beauties  of  taste,  or  any  charms  oi 
moral  discussion ;  but  we  should  have  some  reason 
be  surprised,  if,  after  being  devoted  to  these  fascoia 
ing  pursuits,  they  should  ever  attend  with  pleasure 
with  profit  to  any  thing  else.  .    , «  . 

In  morals,  absolute  truth  is  not  always  ■^^'^j 
for  though  truth,  in  its  own  nature,  is  immutable,  «" 
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•  its  power  reeognised  in  every  human  breast^  yet  the  tains,  and  which  is  merely  the  rain  water  collected  in 

prejudices  over  which  it  asserts  its  empire  yield  a  re^i  the  sand,  is  of  a  bad  quality.  The  thermometer,  during 

fuctant  obedience,  and,  in  too  many  instances,  obscure  the  visit  of  Mr.  Bruce  to  Loheia,  was  81**  at  its  lowest, 

its  dignity  aod  weaken  its  power.     In  short,  our  feel-  on  the  9th  of  August,  wind  south  by  east,  and  99^  at  its 

ings  are  so  mixed  up  with  dil  our  moral  reasonings,  that  highest,  on  the  50th  of  July,  wind  north-east.    The 

they  too  frequently  give  a  distortion  to  the  truui,  and  barometer,  during  the  same  space,  was  observed  £rom 

render  it  repulsive  to  those  whose  minds  are  influenced  26*  to  ^  9^ 

by  different  associations  and  prejudices.  The  articles  of  commerce  in  Loheia  are  of  the  same 

To  search  for  truth  under  these  circumstances^  though  description  as  those  of  the  other  ports  in  the  Red  Sea. 

perhaps  discouraging  to  those  who  have  been  accustom-  The  customs  at  the  time  of  Mr.  Bruce*s  visit,  were  5  per 

ed  to  the  infallime  certainty  of  mathematical  demon-  cent,  upon  goods  directly  from  India,  (though  at  Mocha 

atration,  is  nevertheless  interesting,  not  merely  as  an  the  rate  was  only  3  per  cent.)  and  7  per  cent  upon  all 

object  of  study,  but  as  absolutely  necessary  for  the  goods  whatever  brought  by  merchants  from  Jidda, 

knowledge  and  right  management  of  human  nature.  The  inhabitants,  having  been  accustomed  to  trade,  are 

and  for  our  own  improvement  as  moral  and  social  be-  of  gentle  manners ;  and  the  women  shew  great  atten« 

ings.     A  mere  mathematician  is  apt  to  consider  both  tion  to  their  dress  and  persons.    They  are  more  corpu- 

morals  and  religion,  in  which  there  exists  such  an  im-i  lent  than  the  men,  and  many  of  them  are  of  a  fiur  com« 

mense  variety  of  opinions,  as  things  altogether  conven-  plexton.     There  are  many  Abyssinian  slave  girls  who 

ttooal  and  uncertain ;  whilst  a  man  who  is  versant  in  are  preferred  as  wives  by  the  Loheians»  as  they  con-i 

the  knowledge  of  human  nature,  and  acquainted  with  tinue  to  bear  children  for  a  longer  period  than  the  Arab 

the  circumstances  which  tend  to  give  a  wrong  bias  to  women.     See  Bruce's  Travels f  vol.  ii.  8vo.  ed.    (q) 

the  judgment,  will  learn  to  distinguish  truth  from  the  LOIR,  and  Chbr,  one  of  the  central  departments  of 

prejudices  by  which  it  is  too  frequently  obscured ;  and  France,  derives  its  name  from  that  of  the  two  rivers  by 

whibt  he  makes  every  reasonable  allowance  for  invo«  which  it  is  traversed.     It  is  formed  out  of  the  old  pro- 

lontary  error,  he  will  see  the  necessity  of  guarding  vi-  vinces  of  Blaisois  and  Vermandois.     It  is  bounded  aa 

gilantly  against  those  mistakes  which  exert  an  unfriend-  the  north  by  the  departments  of  the  Eure  and  Loire  ; 

ly  influence  on  his  happiness  and  hopes  as  a  rational  on  the  west  by  those  of  the  Sarthe,  and  the  Indre  and 

mod  immortal  being.     The  knowledge  of  human  na»  Loire;  on  the  south  by  that  of  the  Indre;  asd  on  the 

tare  would  present  no  variety,  and  convey  no  useful  east  by  that  of  the  Cher.     The  principal  rivers  which 

lessons,  did  truth  appear  exactly  in  the  same  light  to  water  the  department  are  the  Loire,  the  Loir^  the 

all;  for   there  would  be  then  a  perfect  identity  of  Beuvron,  which  passes  byBracieux,  and  the  Saudre, 

thinking  and  feeling.     Morals  and  politics  would  be  which  rises  near  Salbris.  The  department  is  34  leagues 

czpuoged  from  the  number  of  the  sciences,  and  would  long,  and  23  broad,  and  contains  6717  kilometers,  or 

take  their  place  with  the  incontrovertible  instincts  of  540  square  leagues.    It  is  divided  into  three  districts. 

aor  nature.  That  of  Roroorantin  comprehmds  all  the  ancient  So^ 

But  though  truth  be  worshipped,  to  use  a  mjrdiolo-  logne.  It  is  118  square  leagues  in  extent,  but  is  covers 
gical  figure,  under  different  forms,  and  sometimes  even  ed  with  heaths  and  marshes.  It  produces,  however, 
with  opposite  rites,  she  has,  nevertheless,  generally  some  rye,  barley,  and  oats.  The  district  of  Blois,  which 
speaking,  the  same  attributes  assigned  to  her,  and  her  is  the  largest,  is  fertile  in  grain,  wines,  and  pasturage ; 
identity  may  be  recognised,  though  disfigured  under  and  that  of  Vendome,  the  smallest  of  die  three,  has  the 
fantastic  or  absurd  appearances.  The  search  after  her  same  productions  as  Blois.  The  following  are  its  prin- 
ts always  delightful ;  and  we  are  fully  recompensed  for  cipal  towns : 
oar  trouble,  even  though  we  should  only  gain  a  glimpse  Inhabitants.. 

of  the  beauties  which  strew  the  road  that  leads  to  ner  Blois, 13,312 

temple,   (g)  Vendome, 7,555 

LOGWOOD.    See  Dybino,  vol.  viii.  p.  229,  230,  Romorantin, 5,730 

«67. 

LOHEIA,  a  town  of  Yemen  in  Arabia,  is  situated  Blois  is  the  capital  of  the  department    The  contribu- 

in  ISP  W  8*"  north  huitude,  and  42'  18'  45"  east  lonffi-  tions  in  the  year  1802  were  2,432,733  francs.     The  fo- 

tode,  and  built  on  ihe  south-west  side  of  a  peninsiOa,  rests.occupy  144,000  acres.     Population  211, 152. 

which  is  surrounded  by  the  sea  on  every  side,  except  LOIRE,  is  the  name  of  one  of  the  eastern  depart- 

the  east.     The  bay  before  the  town  is  very  shallow,  ments  of  France,  and  derives  its  name  from  the  river 

which  prevento  vessels  from  approaching  dose  to  the  Loire,  which  traverses  it.     It  is  formed  out  of  the  old 

pace ;  and  in  the  middle  of  the  neck  of  the  peninsula,  provinces  (rf  Beauiolois  and  Forez  ;  and  is  bounded  on 

IS  a  small  mountain,  which  serves  as  a  fortress,  with  the  nortfi  by  the  departments  of  the  Saone  and  Loire, 

two  towers  provided  with  cannon,  and  reaching  across  and  that  of  the  Allier ;  on  the  west  by  the  same,  and 

on  each  side  of  the  hill  to  the  shore.     The  houses  are  by  that  of  the  Puy  de  Dome ;  on  the  south  by  that  of 

ocnnstructed  of  mud,  and  thatched  with  dried  grass,  the  Upper  Loire  and  the  Ardeche ;  and  on  the  east  by 

The  aoil  around  the  town  is  a  black  alluvial  earth,  those  of  the  Isere  and  the  Rhone.    The  principal  rivers 

stro^^  unpr^nated  with  salt,  and  sending  forth  so  are  the  Loire,  the  Gers,  the  Vedse,  and  the  Furens. 

jMwerful  an  effluvia,  as  to  occasion  a  prickling  sensa-  It  is  24  leagues  long,  and  12  broad,  and  contains  260 

tion  in  the  legs  of  strangers.     Fish,  butcher  meat,  and  square  leagues.  This  department  produces  grain,  wine, 

all  kmds  of  provision,  are  plentiful  and  reasonable,  and  hemp,  cosl,  iron,  and  mineral  waters.    The  fdlowing 

a  good  supply  o£  fruit,  chiefly  grapes  and  bananas,  is  are  its  principal  towns  : 

brought  from  the  mountains  by  the  Bedouins.     Those  InhaUtaats. 

^'*.J*'^rf'^<^«^  ^2  ^«  «H^  o^  ^e  town,  supply  it  Montbrison, 4,703 

alTO^th  milk  and  firewood;  but  the  water,  which  is  St.  Etienne, 16259 

proughtm  skins  upon  camels  from  the  adjoining  moun-  Boaoa^                                        6^992 
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Montbrlson  is  the  capital  of  the  department.  The 
contiibuticms  in  the  year  1802  were  2^843^809  francs. 
The  forests  occupy  about  92^000  acres.  Population 
292,308. 

LOIRE,  Upper,  is  the  name  of  one  of  the  south-east 
departments  of  France,  which  derives  its  name  from  its 
position  near  the  source  of  the  Loire.  It  is  fonned  out 
of  the  ancient  Velai ;  and  is  bounded  on  the  north  by 
the  departments  of  the  Loire  and  the  Puy  de  Dome ;  on 
the  west  by  that  of  the  Cantal ;  on  the  south  by  those 
<if  the  Lozere  and  the  Ardeche ;  and  cm  the  east  by  the 
same,  and  by  that  of  the  Loire.  It  is  watered  by  the 
Loire,  the  Allier,  and  the  Borne.  It  is  26  leagues  long, 
and  17  broad,  and  contains  26?  square  leagues.  The 
department  is  covered  with  snow  for  more  than  six 
months  in  the  year.  The  principal  productions  are 
grains,  wines,  excellent  pasturage,  cattle,  horses,  oxen, 
mules,  and  lead.  The  cattle,  butter,  and  cheese,  form 
the  principal  articles  of  commerce  in  the  districts  of 
Brioude  and  Issengeaux.  The  following  are  the  chief 
towns : 

InhabitaiitSi 

Puy, 15,915 

Brioude, 5,386 

Issengeaux,      .......    5,261 

Puy  is  the  capital  of  the  department  The  contribu- 
tions in  the  year  1802  were  1,509,642  francs.  The  fo- 
rests  occupy  about  45,000  acres,  and  the  population  is 
237,901. 

LOIRE,  Lower,  is  one  of  the  western  departments 
of  France,  and  derives  its  name  from  its  position  near 
the  embouchure  of  the  Loire.  It  is  formed  out  ef  the 
bishopric  of  Nantes,  and  is  bounded  on  the  north  by 
the  departments  of  the  lUe  and  Vilaine;  on  the  west 
by  that  of  the  Morbihan,  and  by  the  sea;  on  the  souUi 
bv  that  of  La  V endte ;  and  on  the  east  by  that  of  the 
Maine  and  Loire.  It  is  watered  by  the  Loire,  the  Vi- 
laine, and  the  Sevre  Nantaise.  It  is  30  leagues  long, 
and  27  broad,  and  has  a  superficial  extent  of  788 
square  leagues.  It  produces  grain,  hemp,  wool,  cat- 
tle, marbles,  salt,  and  fish  of  all  kinds.  In  the  district 
of  Paimbceuf,  the  salt-works  are  numerous.  The  dis- 
trict of  AnceniB  contains  ooals^  and  that  of  Chateau- 


briant  is  entirely  covered  with  wood.    The  foUowing 
are  the  chief  towns : 

Inhabitants. 

Nantes 73,879 

Paimbceuf ,     •     .  4,220 

Chateaubriant 3,049 

Ancenis 2,923 

Savenay 1,814 

Nantes  is  the  capital  of  the  department :  the  contri« 
bution,  in  the  year  1802,  was  2,900,662  francs.  The 
forests  occupy  about  78>000  acres.    Population  368,500. 

LOIRET,  one  of  the  central  departments  of  Fruice, 
derives  its  name  from  the  river  Loiret,  by  which  it  ia 
watered.  It  is  formed  out  of  the  old  provinces  of  the 
Orleanois  and  the  Gatinois ;  and  is  bounded  on  the 
north  by  the  department  of  the  Seine  and  Af  arne,  and 
the  Seine  and  Oise ;  on  the  west  by  those  of  the  Eure 
and  Loire,  and  the  Loire  and  Cher ;  on  the  south  hj 
those  of  the  Loire  and  Cher,  and  the  Cher;  and  on  the 
east  by  those  of  the  Nievre  and  the  Y<mne»  The  cUef 
rivers  are  the  Loire,  the  Loing»  and  the  Loiret  The 
productions  of  the  department  are,  grains,  wines,  vine- 
gar, safiron,  brandy»  butter,  and  wool.  The  district  of 
Orleans  i>roduoe8  excellent  wines,  and  Pithivien  is  &- 
mous  for  its  game.  The  department  is  30  leagues  bj 
924  broad,  and  contains  357  square  acres.  The  chief 
towns 
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Inhabitannti. 

Orieans 36,l65 

MonUrgis 6,894 

Gien 5,117 

Pithiviers 3,071 

Orleans  is  the  capital  of  the  department.  The  con* 
tributions  in  1802  were  3,778,705  francs.  The  forests 
occupy  181,000  acres.     Population*  289,728. 

LOLOS.    See  China,  Vol.  VI.  p.  215. 

LOMBARDS.    See  Italy,  Vol.  XII.  p.  335. 

LOMBARDY.    See  Italy,  Vol.  XII.  p.  SdSi. 

LOMOND,  Loch.    See  Dumbartomshirx. 

LOMOND,  Ben.    See  Dumbartonshiri. 
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London.  X  HB  dty  of  London,  the  capital  of  the  British  em« 
^JJJ^JT^  ^pre,  and  the  most  populous  city  in  Europe,  if  not  in  the 
whole  world,  is  situated  in  England.  Taking  the  word 
in  its  most  usual  and  extended  application,  London  may 
be  described  as  situated  on  both  banks  of  the  river 
Thames.  By  far  the  largest  portion  of  it,  and  which 
includes  that  which,  strictly  speaking,  is  called  London, 
lies  on  the  northern  banks  of  the  Thames,  in  the  coun- 
ty of  Middlesex,  and  hundred  of  Ossulston.  The  small- 
er portion,  on  the  south  banks  of  the  Thames,  lies  in  the 
county  of  Surry,  and  hundred  of  Brixton,  with  the 
exception  of  the  parishes  of  Deptford  and  Greenwich, 
(if  they  may  be  regarded  as  part  of  the  metropolis,) 
which  lie  in  the  county  of  Kent,  in  Sutton  Lathe.  The 
latitude  of  St  Paul's  Cathedral,  in  London,  is  5P  31' 
north  ;  and  its  lonjgitude  (f  5|'  west  from  Greenwich. 
London  is  admirably  situated  for  commerce  and  sa« 
lubrity.  The  great  part  of  the  northern  division  stretches 
•long  the  ba^  of  the  Thames^  and  rises  from  thenoe 


with  a  gradual  ascent,  towards  the  hills  of  Hamnsteid  L«^ 
and  Highgate ;  and  though  that  part  which  lies  m  ^^Hi^ 
Surry  is  on  level  ground,  which  was  formerly  either  the 
bed  of  the  river  or  a  morass,  yet,  by  the  embankments 
of  the  Thames,  and  the  numerous  sewers  and  drains,  it 
is  equally  healthy,  though  not  so  pleasant  an  abode  M 
the  northern  division  of  the  metropolis.  The  soil  nesr 
the  river  on  both  sides  is  a  gravel ;  but  on  the  north 
side,  as  the  ground  rises,  this  gravel  is  covered  with 
brick  earth,  or  a  strong  loam,  to  the  depth  of  several 
feet. 

By  far  the  greatest  extent  of  London  is  from  westtOBstd^ 
east  Even  without  including  Knighubridge,  Kensiog* 
ton,  or  Chelsea,  its  len^  from  Hyde  Park  comer  to 
Poplar  is  nearly  seven  miles ;  its  breadth,  at  the  narrow* 
est  part,  does  not  exceed  two  miles;  in  other  parts,  it 
nearly  reaches  four  miles.  The  walls  of  the  ancient  dty 
induded  an  area  one  mile  and  a  half  long  from  east  to 
west^  and  rather  more  than  half  a  mile  in  breadtli  b^ 
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north  to  sooth.    The  area  of  all  the  pariahes  now  in-  denhall  Street,  to  Whitechapel  ana  Vj le^nd  on  the    Lona^h*. 
duded  in  London,  in  the  moat  naual  and  extended  ac-  road  into  Essex :  If  we  enter  by  the  Bath  i^,)  ^^  ^|,^ 
ceptadon  of  the  woid,  comprises  abont  30  square  ata-  south  side  of  Hyde  Park,  the  streets  are  Piccadiit>,«^ 
tute  miles,  or  19,200  statute  acres.  James'  Street,  Pall  Mall,  Charing  Cross,  Strirnd»  Fleet 
London  is  divided  into  tibedty  of  London  within  the  Street,  Ludgatehill,  St  PauTs  Cburch-yard,  Watting 
walla ;  the  dty  of  London  without  the  walls ;  the  city  Street,  Cannon  Street,  Tower  Street,  Wapping,  Lime- 
and  liberties  of  Westminster ;  the  out-parishes  in  Mid-  house,  &c    The  two  principal  avenues,  Picc^lly  and 
dlesex  and  Surry ;  and  the  parishes  not  included  in  the  the  Strand,  Oxford  Street,  and  Holborn,  unite  at  St. 
bOla  of  mortality.    The  parishes  In  what  are  called  the  Paul's;  whence,  as  from  a  common  centre,  they  sepa- 
biUs  of  mortality  amount  to  146,  vis.  97  within  the  rate  again,  to  form  two  other  great  avenues,  Cheapside 
walla,  16  without  the  waUs,  23  out-parishes  in  Middle-  and  Watling  Street    **  They  are  the  arteries  of  this 
sex  and  Surry,  and  10  in  the  city  and  liberties  of  West-  great  body,  and  all  the  other  streets  are  the  veins, 
minster.    The  parishes  not  included  in  tlie  bills  of  branching  out  in  all  directions."    The  longest  line  of 
mortality  are,  Cnelsea,  Kensington,  St  Maiy-le-Bone,  street,  though  under  several  different  names,  which 
PaddiBgton,  and  St  Pancras,  witii  part  of  Highgate.  runs  from  south  to  north,  is  the  principal  street  in 
The  appellation  of  out^parishes  is  taken  from  the  Lon-  Southwark,  which  extends  from  the  country  to  Lon- 
don bills  of  mortality,  which  were  first  used  in  the  year  don  Bridge ;  and  thence,  under  the  names  of  Fish  Street  Stneiik 
1562,  and  from  1603  are  regular.    These  bills  were  in-  Hill,  Graoecburch  Street,  Bishopsgate  Street,  Shore-                                  ] 
tended  to  afford  notice  of  the  increase  of  the  plague,  ditch,  &c.  to  the  northern  extremity  of  the  city,  on  the 
The  city  cf  Limdon,  without  the  walls,  is  an  extension  road  to  Kingsland,  Hackney,  &c.    The  longest  street                                  i 
of  the  old  city,  and  under  the  same  jurisdiction.    The  in  London  under  one  appellation,  is  Oxford  Street,                                  ' 
principal  parishes  and  places  comprehended  in  the  town  which  is  1  mile,  3  furlongs,  and  19  poles  in  length.  The                                  ' 
€Nit-parishes  are  in  Sorry,  the  borough  of  Southwark,  only  other  streets  which  extend  above  a  mile,  are                                 i 
which  contains  six  parishes,  and  is  divided  into  two  Gray's- Inn  Lane,  which  is  1  mile  and  24  poles ;  and 
parts,  called  the  Borough  Liberty,  and  the  Clink  \  Thames  Street,  upper  and  lower,  which  is  1  mile,                                  • 
Lambetfi,  South  Lambeth,  Vauxhall,  Newington  Butts ;  1  furlong,  and  2  poles.    The  streets  near  the  Thames,                                  j 
Berbmondsey,  Horsleydown,  and  Rotherhithe :  in  Mid-  and  most  of  the  cross  streets,  are  extremely  narrow : 
dleaex,  St.  Andrew's,  Holborn  and  liberties ;  St  GDes,  The  broadest  and  iiandsomest  are  to  the  north  of  Ox- 
St  George's,  Bloomsbury,  part  of  Pancras,  Clerkenwell,  ford  Street,  especiallv  on  the  north-west  corner  of  the 
SpitalBelds,  and  Bethnal  Green,  St  Luke's,  Shoreditch>  metropolis.     With  the  exception  of  a  very  few  unfre- 
Whitedupel,  St  George's  on  the  east,  Shadwell,  Lime-  quented  streets  on  the  south  of  the  river,  they  are  all 
hq/Qte,  Islmgton,  Hackney,  Stepney,  and  Strafford-le-  extremely  well  paved,  and  on  eadi  side  are  flag  stones 
Bow.    St  Mary-le-Bone,  which  is  without  the  bills  of  for  the  convenience  of  foot  passengers.    **  Underneath 
mortality,  is  one  of  the  largest  parishes  in  London,  its  the  pavements  are  large  vaulted  channels,  called  sewers, 
population  amounting  to  nearly  80,000.     In  conse-  which  communicate  with  eadi  house  by  smaller  ones, 
onenoe  of  the  great  increase  of  population  of  some  of  and  with  every  street  by  convenient  openings  and  gra- 
tlie  oot*pBrishes,  they  have  been  subdivided.    This  has  tings,  to  carry  off  all  filth  that  can  be  conveyed  in  that 
been  particularly  the  case  with  the  parish  ^  Stepney,  manner  into  the  river.    The  mud  and  rubbish  on  the 
It  fbrmerl]^  included  those  of  Stratford-le-Bow,  White-  surfroe  is  regularly  and  carefully  removed  whenever  it 
chapel,    Limehouse,    Wappingi    Shadwell,    Ratcliffe-  is  necessary.     A  great  part  of  London  is  lighted  with 
High  way  9  Spitalflelds,  and  Bethnal  Green;  and  even  gas.    In  the  beginning  of  1817»  Uie  total  consumption 
now  is  one  of  the  largest  in  the  bills  of  mortality.  The  of  coals  daily  in  London,  for  the  purpose  of  illumina- 
dty  of  Westminster,  which  is  now  considered  as  form-  tion,  amounted  to  28  chalders ;  and  the  number  of 
ingpart  of  the  metropolis,  though  governed  by  a  sep»>  lights  supplied,  to  76,500.    At  present,  (Nov.  1818,)  as 
rate  jurisdiction,  was  for  manv  centuries  entirely  distinct  the  north-west  of  London  is  lighted,  the  consumption  of 
fiom  London ;  and  a  road  leading  from  the  village  of  coal  must  be  much  greater,  and  the  lights  more  nu« 
Charing,  where  Edward  III.  erected  a  cross  in  memo^  merous.    In  case  of  fire,  there  are  fire-cocks,  connected 
ry  of  his  Queen  Eleanor,  ran  thence  to  the  city,  which  with  the  water-pipes  at  short  distances,  in  every  street 
still  retains  its  ancient  appellation  of  the  Strand.    The  It  is  calculated  that  London  contains  about  8000  Houieg. 
city  of  Westminster  is  bounded  on  the  east  by  Temple-  streets,  lanes,  alleys,  courts,  &c.  00  sc^uares,  and  160,000 
Bar,  the  only  one  of  the  city  gates  now  standing,  and  a  houses,  warehouses,  and  other  buildings.    The  plim  of 
line  leading  nearly  north  mm  that  place  till  it  meets  most  of  the  houses  is  very  simple ;  two  rooms  m  each 
the  parishes  of  St.  Giles  and  St  Andrew's,  Holborn ;  on  storey,  with  three  or  four  stories  above  ground,  and 
the  west  it  stretches  as  far  as  the  parishes  of  Chelsea  one  under  the  level  of  the  streets.    Each  storey  has  a 
and  Kensington ;  on  the  south  it  is  bounded  by  the  large  room  in  front,  with  two  or  three  windows  look* 
Thames ;  and  on  the  north-west  it  comprises  the  south  ing  on  the  street ;  the  other  room  looks  on  a  yard  be* 
side  of  Oxford  Street  hind,  which  is  generallv  very  small.    The  stairs  are 
It  haa  been  remarked,  **  that  it  is  much  easier  to  ac-  generally  taken  out  of  the  breadth  of  the  back  room, 
ouire  a  practical  knowledge  of  the  geography  of  Lon-  The  ground  floor  is  usually  elevated  a  few  feet  above 
don  than  of  Paris,  which  has  not  the  same  rallying  the  level  of  the  street,  from  which  it  is  divided  by  an 
points,  except  the  Seine."    In  London,  the  principiQ  area  generally  from  three  to  eight  feet  wide,  and  six 
streets  follow  the  course  of  the  Thames  from  west  to  or  eight  feet  deep,  enclosed  by  an  iron  railing.    The 
east,  and  the  main  cross  streets  run  chiefly  in  a  direc-  windows  of  the  kitchen,  which  is  in  this  sunk  storey, 
tion  from  north  to  sooth.     Entering  London  from  the  are  in  this  area.     A  bridge  of  stone  or  brick  leads  to 
west,  there  are  two  principal  avenues,  or  grand  lines  of  the  door  of  the  house.     The  front  is  about  twenty  or 
streeta :   If  we  enter  from  the  west,  on  the  northern  twenty-five  feet  wide.    The  houses  of  London,  of  dl 
ride  of  the  city,  the  first  street  is  Oxford  Street,  which  descriptions  and  sizes,  (with  very  few  exceptions,^  are 
leads  through  St  Giles,  Holborn,  Skinner  Street,  Snow  built  of  brick,  of  a  pale  colour,  evidently  contaimng  a 
Hill,  Newgate  Street,  Cheapside,  ComhiU,  and  Lea-  large  proportion  of  sand  in  their  composition,    Ine 
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discription  just  gJ'-f  f PPP«  ^Vy^  tne  general  dass 
of  hcHises.  "^^^^  inhabited  by  the  rich  merchants* 
gl^f^  9  an'd  nobility,  contain  a  very  great  number  of 
mms,  some  of  them  often  of  a  very  large  siae,  and  are 
constructed,  both  externally  and  internally,  with  all 
possible  regard  to  convenience,  luxurv,  taste,  show, 
and  magnificence.  The  highest  rented  houses,  sudi  as 
those  in  Hamilton  Place,  Piccadilly,  Grosvenor  Square, 
Portman  Square,  Portland  Places  Sec  let  for  about 
£  1000  a-year ;  but  there  are  few  of  this  dass  of  houses 
to  be  let,  being  principally  occupied  by  the  proprietors. 
The  second  class  of  houses  let  for  firmn  £  400  to  £  800 
a-year ;  and  the  rents  vaiy  according  to  the  siae,  oon^ 
▼enience,  and  situation,  from  £4iO  to  £200  a-year. 
Houses  with  shops  belonging  to  them,  in  the  best 
streets  for  retail  business,  such  as  Cheapside,  ComhiUt 
Holbom,  Oxford  Street,  Piccadilly,  PaU  Mall,  St. 
James'  Street,  Bond  Street,  &c.  let  from  £  1 50  to  £  300 
a-year.  The  largest  and  most  magnificent  houses  be- 
longing to  the  nobility,  are  Apsley  House,  Devonshire 
House,  and  Burlington  House,  )n',riccadilly ;  the  houses 
of  the  Marquis  of  Stafford  and  Earl  Spencer,  that  look 
into  the  Green  Park ;  York  House,  in  the  Stable  Yard» 
St.  James's ;  Marlborough  House,  in  Pdl  Mall ;  Nor- 
thumberland Honse,  Charing  Cross;  the  Marquis  of 
Lansdown's,  Berkley  Square ;  Chesterfield  House,  May- 
fair  ;  and  Uxbridge  House,  Burlington  Gardens. 

The  most  numerous  assemblage  of  large  and  elegant 
houses  are  to  be  found  in  the  squares.  Of  these,  Gros- 
venor Square  is  generally  deemed  the  finest  and  most 
fashionable ;  it  contains  five  acres  is  beautifully  laid 
out  with  evergreens— and  adorned  with  an  equestrian 
statue  of  George  H.  The  other  prindpal  squares  are, 
Portman  Square,  Berkley  Square,  St.  James'  Square, 
Hanover  Square,  Manchester  Square,  Cavendish  Square, 
Bedford  Square,  Montague  Square,  Bryanston  Square, 
Russel  Square,  Bloomsbury  Square,  &c  In  Portman 
Square  there  are  many  very  large  and  excellent  houses. 
Berkley  Square  lies  on  a  slope;  which  drcumstance, 
united  Id  the  shrubbery  in  the  middle,  and  the  fine 
pounds  about  the  Marquis  of  Lansdown's  house,  which 
IS  situated  at  the  bottom  of  it,  gives  it  a  more  pictu- 
resque appearance  than  any  of  the  other  squares  in 
London.  St.  James'  Sauare  has  a  dull  and  uninterest- 
ing appearance,  partly  nrom  the  want  of  a  shrubbeiy  in 
the  centre,  and  partly  from  the  buildings  not  being 
uniform ;  there  are,  however,  many  excellent  houses 
in  it,  particularly  Norfolk  House.  Manchester  Square 
is  small,  but  very  neat:  The  house  en  the  northern 
side,  generally  inhabited  by  the  Spanish  ambassador, 
is  one  of  the  best  in  London.  Russel  Square  rivals 
Grosvenor  Square  in  point  of  ms^nitude,  though  not 
in  the  size  and  magnificence  of  its  houses.  Being 
<me  of  the  modem  built  squares,  care  has  been  taken 
to  ventilate  it  more  thoroughly  than  the  older  built 
squares,  by  the  broad  streets  which  intersect  it  at  the 
comers  and  the  middle.  On  the  south  side,  where 
the  Bedford  House  formerly  stood,  is  a  beautiful  statue 
of  the  late  Duke  of  Bedford.  The  most  magnificent  of 
all  the  squares  in  point  of  size,  and  if  the  gardens  are 
taken  into  consideration  in  conjunction  with  it,  certain- 
ly the  most  beautifiil,  is  Lincoln's- Inn-Fields.  It  is 
said  to  be  equal  to  the  base  of  the  largest  of  the  pyra- 
mids of  Effypt  Besides  the  squares,  there  are  several 
other  reguLur  masses  of  buildings  deserving  of  notice, 
particularly  Waterloo  Place,  at  the  foot  of  the  new 
street  which  is  to  run  from  Carlton  House  to  the  Re- 
gent Park ;  and  the  three  drcuses  that  aie  to  adom  this 
street,  where  it  crosses  Piccadilly  and  Oxford  Street^ 


and  at  the  top  of  Portland  Place.    With  the  exception  Ln^ 
of  the  palaces,  we  shall  defer  our  account  of  the  other  ^^^ 
public  buildings  in  London,  till  we  come  to  the  conai*        < 
deration  of  the  particular  purposes  for  which  they  were 
erected. 

St  James'  palace  was  andently  an  iumital  for  lepen.  Piku 
In  1532  it  was  surrendered  to  Heniy  VIII.  who  bidlt 
the  present  palace,  and  endosed  St.  Jamea'  Park.  The 
court,  however,  was  not  held  here  till  the  time  of  Queen 
Anne ;  and  since  the  king's  illness  it  haa  been  removed 
to  Buckingham  House.  St  Jamea'  palace  is  a  very 
mean  buildings  situated  very  low.  About  nine  yesrs 
ago,  the  south-eastern  wing  was  destroyed  by  fire,  and 
it  is  still  in  ruins.  The  state  apartments,  however,  are 
still  uninjured.  Some  of  the  other  anartments  are  oc* 
cupied  by  the  Duke  of  Clarence  and  toe  Duke  of  Cum- 
berland :  the  rest  is  inhabited  by  the  king's  servanti. 
At  the  west  end  of  St  James'  Park  is  Buckingfann 
House,  or  the  Queen's  palace.  It  waa  built  by  the 
Duke  of  Buckingham  in  1703,  bought  by  the  nation  in 
1761,  and  settled  on  the  Queen  in  1775.  Its  appesN 
ance  is  handsome  rather  than  magnificent  It  is  oailt 
of  red  bride  Many  of  the  apartments  are  richly  fur- 
nished,  and  contain  some  valuable  pictures.  Behind 
the  house  are  extensive  and  pleasant  gardens.  CaritoQ 
House,  the  town  residence  of  the  Prince  of  Wales,  if  ii« 
tuated  at  the  east  end  of  Pall  Mall.  Its  situation  if 
bad,  and  its  general  appearance  by  no  means 
The  screen,  however,  with  its  colonnade,  which  dividei 
it  from  Pall  Mall,  is  beautiful.  The  rooms  are  small 
and  inconvenient  The  furniture  is  uncommonly  rich 
and  splendid.  Besides  other  curiosities,  it  containi  a 
very  extensive  armory.  The  gardens,  which  lie  be* 
tween  it  and  St  James'  Park,  are  laid  out  with  oonii* 
derable  taste.  Whitehall  palace  occupies  only  a  very 
small  part  of  the  site  of  the  old  palace,  which  stretched 
along  the  banks  of  the  river,  from  Privy  Gardens  to 
Scotland  Yard,  and  from  the  river  to  St  James'  Park, 
including  the  area,  on  which  are  now  built  the  houses 
of  the  Earl  of  Liverpool,  the  Duke  of  Buodeugb,  &c 
and  the  Hone  Guards,  Treasury,  and  Admiralty.  The 
present  palace  is  more  generally  called  the  Banqueting 
House,  the  great  room  of  which  is  used  as  a  chapel 
The  cieling  was  painted  by  Rubens  ;  and  in  the  court 
behind  the  banqueting  house,  is  a  very  fine  brass  statue 
of  James  II.  by  Gibbons.  Kensington  pakce  was  the 
favourite  residence  of  King  William  III.  Queen  Anne; 
and  George  II.  It  is  of  considerable  extent,  built  of 
brick,  but  by  no  means  magnificent,  handsome,  or  even 
regular.  It  is  particularly  distinguished  for  its  finelj 
painted  staircases  and  deling;  and  for  several  ^*^^ 
valuable  pictures  by  Holbein,  Albert  Durer,  and  other 
distinguished  masters.  The  Dukes  of  Kent  and  Sus- 
sex, and  the  Princess  of  Wales,  have  apartmenU  m  this 
palace.  . 

The  larce  portion  of  the  metropob's  which  lies  on  tne 
south  bank  or  the  river,  as  well  as  the  constant  int»- 
course  which  must  have  subsisted  for  many  centuriss 
between  the  southern  and  south-eastern  counties^ 
England  and  iu  capital,  must,  one  would  have  thought*  ^^ 
have  rendered  several  bridges  over  the  Thames  uidw- 
pensably  necessary  ;  and  yet  till  the  middle  of  the  18w      ^^ 
century,  there  was  only  one,  viz.  London  Bridge.    ^ 
was  b<^n  to  be  built  of  stone  (the  wooden  hndge  hay- 
ing  been  burnt)  in  the  year  1176,  and  was  fin™*^ 
1209,  the  course  of  the  river  being  for  the  time  tum^ 
another  way,  by  a  trench  dug  for  that  P'*nP^**'5fS!r 
ning,  it  is  generally  beUeved,  east  near  B<^«^J5S 
and  ending iaOie  west  near  Battenea.   TiUtheimddJe 
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of  the  last  oentury,  it  was  very  inconvenientf  from  the 
houses  with  which  it  was  crowded,  the  consequent  nar- 
rowness of  the  passage  for  carts,  6cc,  and  the  smalhiess  of 
the  arches.  Even  yet  it  is  very  inconvenient,  daneerous, 
and  ugly.  Every  arch  is  of  a  different  size,  and  there 
are  more  solid  than  open  parts.  ''  It  is  in  fact  like  a 
thick  wall,  pierced  with  small  unequal  holes  here  and 
there,  through  which  the  current,  dammed  up  by  this 
dumsy  fabric,  rushes  with  great  velocity,  and,  in  fact, 
takes  a  leap,  the  difference  between  high  and  low  wa- 
ter being  upwards  of  15  feet"  The  fall,  of  course,  at 
about  hidf  ebb  tide,  is  very  great,  and  the  passage  at 
that  time  dangerous,  except  to  experienced  and  careful 
watermen.  The  small  boats  generally  take  the  third 
arch  from  the  Middlesex  side ;  but  the  barges  pass 
through  the  centre  and  largest  arch.  There  are  few 
•ighta  in  London  so  strikingly  grand,  as  that  of  a  large 
west  country  barge  passing  under  this  arch  at  the  time 
of  the  greatest  fall.  The  bridge  is  915  feet  long,  and 
45  broad.  There  are  19  arches,  none  of  which,  except 
the  centre  arch,  are  more  than  20  feet  wide ;  some  of 
them  are  only  8  feet ;  the  centre  arch,  which  was  form- 
ed by  throwing  two  into  one,  is  72  feet.  It  is  said  that 
there  pass  daily  over  London  bridge  89,640  foot  pas- 
sengers, 769  waggons,  2924  carts  and  drays,  1240 
coaches,  485  gigs  and  taxed  carts,  and  764  horses. 

Westminster  oridge  was  begun  to  be  built  in  the 
year  1738,  and  was  finished  in  1 1  years  and  9  months, 
at  an  expenoe  of  nearly  £  400,000.  Its  length  is  1228 
feet,  and  its  width  44  feet.  There  are  18  large,  and  2 
small  semicircular  arches,  and  14  piers.  The  middle 
arch  is  76  feet  wide,  the  two  next  72,  and  the  last  25. 
The  whole  open  space  for  the  water  is  87  )  feet.  The 
two  middle  piers  contain  about  200  tons  of  Portland 
stone.  On  the  top  of  the  bridge  are  28  semi- octangu- 
lar towers,  12  of  which  are  covered  with  half  domes. 
Westminster  bridge  is  a  beautiful  structure,  and  seems 
to  have  been  carefully  and  substantially  built,  as  hi- 
therto there  is  little  or  no  appearance  of  decay  in  any 
part  of  it. 

Blackfriar's  bridge  was  begun  in  1761,  and  finished 
in  the  year  1769.  It  was  built  by  private  subscription ; 
but  government  afterwards  bought  up  the  shares,  and 
threw  it  open  to  the  public.  It  cost  £  150,840,  rather 
less  than  the  estimate,  and  a  very  small  sum  even  at 
that  period.  Its  length  is  1100  feet,  and  breadth  42 
feet  It  has  9  elliptical  arches,  and  ^  piers.  The  cen- 
tre arch  is  100  feet  wide,  those  on  each  side  of  it  98, 
the  third  80,  and  the  fourth  70.  It  has  a  remarkably 
light  and  elegant  appearance ;  but  it  is  decaying  very 
fapidly.  The  stones  of  which  it  is  built  are  too  soft, 
and  are  scaling  off  near  the  water's  edge.  The  orna- 
mental cdumnb  at  each  pier  will  not  stand  many  years. 
It  is  calculated  that  there  pass  over  Blackfriar's  bridge 
61,069  foot  passengers,  5SS  waggons,  1502  carts  and 
drays^  990  coaches^  500  gigs  and  Uxed  carts,  and  822 
horses. 

The  Strand,  or  Waterloo  bridge,  is  one  of  the  noblest 
structures  of  the  kind  in  the  world,  whether  we  regard 
the  simple  and  chaste  grandeur  of  its  architecture,  the 
impression  of  inde^itructibility  which  it  forces  on  the 
mind  of  the  beholder,  or  its  convenience  as  a  bridge. 
It  was  begun  in  the  year  181 1,  and  opened  in  1817,  on 
the  anniversary  of  the  battle  of  Waterloo.  The  arohi- 
tect  was  Mr.  nennie.  It  cost  rather  more  than  one 
miliioo  of  money,  all  of  which  was  raised  by  pri- 
vate subscription.  It  crosses  the  Thames  near  the  Sa* 
^oy,  to  the  opposite  shore  of  Lambeth  Marsh.  It  con- 
tains 9  equal  arches^  each  of  127  feet  span.    The  piers 
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are  20  feet  high ;  the  width  witfiln  the  parapets  42  feet,    Lmidoa. 
the  foot-paths  being  7  feet  each,  and  the  roadway  28    "  ^  *^-^ 
feet     It  IS  perfectly  fiat,  and  is  built  of  granite.    It  is 
intended  to  open  streets  on  the  Surry  side  -to  the  Obe- 
lisk in  St.  George's  Fields,  and  to  Kennington. 

The  Vauxhall  bridge,  which  was  begun  nearly  at  the  VauiihalU 
same  time  as  the  Waterloo,  bridge,  crosses  the  Thames 
from  Milbank  to  the  Cumberland  tea  gardens  near 
Vauxhall.  It  consists  of  9  arches  of  equal  span  of  cast 
iron.  The  span  is  78  feet,  the  height  29  feet,  and  the 
breadth  of  the  roadway  86  feet ;  the  length  is  899  feet 
It  was  built  by  private  subscription.  A  road  is  opened 
from.it  to  Pinuico,  and  thus  it  is  connected  with  liyde 
Park  Comer.     It  cost  nearly  £  800,000. 

The  Southwark  bridge  is  not  yet  finished.  It  crosses  Southwsilb 
the  Thames  at  the  bottom  of  Queen  Street,  Cheapside, 
to  Bankside.  It  consists  of  3  arches  of  cast  iron.  The 
centre  arch  is  240  feet  span,  and  the  side  ones  210  feet 
each.  The  river  here  is  very  narrow,  but  very  deep 
and  rapid.  The  estimate  is  £  287,000 :  The  architect 
is  Mr.  Rennie.     It  is  building  by  private  subscription. 

It  is  calculated  that  London  contains  ''118  churches  Placet  sf 
of  the  established  religion,  66  chapels  of  ease,  11  Catho-  wonliij^ 
Uc  chapels,  17  churches  and  chapels  belonging  to  fo-i 
reign  Protestants,  6  synagogues,  and  200  places  of  wor« 
ship  belonging  to  the  various  denominations  of  dissen- 
ters. Of  uie  churches  of  the  established  religion,  we 
shall  notice  only  such  as  are  remarkable  for  their  exter-* 
nal  architecture  or  internal  decorations. 

Westminster  Abbey,  or  the  collegiate  church  of  St  WettmiB. 
Peter,  claims  our  first  notice.  It  was  built  by  Henry  **^  Abb<i^ 
IIL  and  finished,  after  50  years  labour,  in  the  year 
1220.  Heniy  VII.  built  his  chapel  on  the  east  side  in 
1502,  at  an  expence  of  £14,000.  It  was  made  a  ooUe^ 
giate  church  by  Queen  Elizabeth  in  1559»  who,  at  the 
same  time,  founded  the  school.  The  length  of  the 
church  is  860  feet,  the  breadth  of  the  nave  72,  and  the 
length  of  the  cross  aisle  19^  ^<^t.  There  are  12  cha^ 
pels  at  the  eastern  end,  the  most  celebrated  of  which  is 
that  of  Hennr  VII.  This  is  deemed  one  of  the  finest 
specimens  of  the  florid  Gothic  in  the  world.  The  en« 
tire  roof  is  of  wrought  stone,  finished  in  the  most  bean* 
tiful  and  delicate  manner.  The  choir  of  the  abbey  is  also 
remarkably  beautiful ;  but  the  grand  effect  of  the  whole 
interior  is  much  diminished,  by  the  immense  number 
of  monuments  (some  of  them  in  very  bad  taste)  with 
which  it  is  crowded.  The  one  to  Sir  Isaac  Newton  by 
Reisbach  is  fine ;  the  statue  of  Addison  is  also  good^ 
though  the  attitude  is  rather  affected.  There  are  also 
too  good  figures  in  the  front  of  the  Duke  of  Argyle'e 
monument  Some  of  those  by  Roubilliac  and  fiacon 
are  among  the  best  Besides  the  monuments,  there  are 
to  be  seen  the  oak  chairs  in  which  thekin^s  and  queens 
of  England  are  crowned ;  the  stone  on  which  the  kings 
of  Scotland  were  crowned  at  Scone,  brought  to  England 
by  Edward  I.  and  a  variety  of  fi^;ures  in  wax.  In 
consequence  of  the  action  of  the  air  on  the  soft  stone, 
of  which  Henry  Vllth's  chapel  was  built,  the  external 
decorations  were  very  much  decayed.  They  are  now, 
however,  renewing  with  ^eat  skill  and  taste,  exactly 
after  the  model  of  the  onginals.  The  prospect  from 
the  top  of  one  of  the  western  towers  of  the  abbey  ia 
very  beautiful,  though  not  very  extensive.  The  abbey 
itself  is  seen  to  great  advantage  from  Hyde  Park,  its 
Gothic  towers  rising  above  the  summit  of  the  trees. 

St  Paul's  Church  was  first  founded  by  Ethelbert,  St  Psul'k.. 
King  of  Kent,  in  the  year  6 10*     It  was  burnt,  in  1087» 
with  most  part  of  Uie  city ;  but  was  built  soon  after* 
wards  <m  stone  arches.    The  steeple,  which  waa  Sm 
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'London,  nished  in  1222,  wts  set  on  fire  by  lightning  in  the  year 
*^^  »  ^  1444 ;  and  waa  again  burnt,  together  with  all  the  roof, 
in  1561,  by  the  negligence  of  a  plumber.  Lastly,  the 
whole  church,  having  been  destroyed  in  the  fire  of 
London  in  the  year  1666,  was  entirely  rebuilt  by  Sir 
Christopher  Wren.  It  was  begun  in  1675,  and  finish- 
ed in  1761.  The  length  of  the  church,  including  the 
portico,  is  500  feet;  the  width  250;  the  summit  of 
the  dome  is  340  high ;  the  exterior  diameter  of  the 
dome  145  feet ;  and  the  whole  circumference  of  the 
building  2292  feet.  It  cost  £736,752.  A  ballustrade 
of  cast  iron,  remarkable  at  once  for  its  beauty  and  its 
atrenffth,  placed  on  a  low  stone  wall,  surrounds  the 
chuim  and  church«yard,  and  separates  them  from  a 
spacious  carriage-way  on  the  south  side,  and  a  foot- 
pavement  on  the  north.  The  body  of  tJbe  church  is  in 
the  form  of  a  cross.  The  dome  springs  from  the  place 
where  the  lines  of  this  cross  intersect  one  another ;  and 
Aom  the  top  of  the  dome  rises  a  lanthom,  which  is 
adorned  with  Corinthian  columns,  and  surrounded  at 
its  base  with  a  balcony.  A  ball,  surmounted  by  a  cross, 
crowns  this  part  of  the  building.  There  are  three  por- 
ticoes, one  at  the  principal  entrance  to  the  west,  and 
the  other  two  facing  the  north  and  the  south,  at  the 
extremities  of  the  cross  aisle.  The  comers  of  the  west- 
em  front  are  adorned  with  turrets.  The  ascent  to  the 
principal  entrance  is  by  22  steps  of  black  marble,  rest- 
ing on  a  base,  from  which  rise  12  lofty  Corinthian  co- 
lumns, and  eight  Composite  above.  The  impression  made 
by  the  external  appcEurance  of  St.  Paul's  is  that  which 
arises  from  a  sense  of  grandeur  and  beauty  conjoined ; 
but  though  situated  nearly  in  the  centre  of  Ixindon  on 
an  eminence,  it  is  not  seen  to  advantage  as  we  approach 
it,  in  consequence  of  the  narrowness  ot^  the  streets,  and 
the  want  of  a  sufficiently  open  space  in  its  immediate 
vicinity.  PerhaM  it  is  seen  to  the  greatest  advantage 
firom  BUckfriars  Bridge.  Its  interior  is  generally  deem- 
ed naked  and  unfinished,  and  by  no  means  correspond- 
ing with  its  exterior ;  but  it  is  impossible  not  to  be 
strack  with  its  greatness,  which  rather  grains  by  the 
want  of  ornaments.  The  interior  part  of  the  dome  waa 
painted  by  Sir  James  iThomhill;  and,  within  these 
few  years,  several  monuments  have  been  erected  in  ho- 
nour of  eminent  literary,  military,  and  naval  charac- 
ters. Under  the  centre  of  the  dome.  Lord  Nelson  was 
interred.  There  are  several  objects  worth  seeing  in 
St.  Paul's,  besides  those  already  mentioned,  particular- 
ly the  great  clock  on  the  southern  side,  tne  bell  of 
which  weighs  11,474  pounds,  and  is  10  feet  in  diame- 
ter; the  model  by  Sir  Christopher  Wren,  from  his 
first  design,  for  this  cathedral ;  the  whispering  gallery ; 
the  timber  work,  which  strengthens  at  once  the  outer 
dome  and  the  cone  within  it ;  and  the  crypts  or  vaults. 
The  prospect  from  the  outer  gallery,  at  the  foot  of  the 
lantcm,  of  the  metropolis  and  the  adjacent  country, 
in  a  clear  day,  is  uncommonly  striking.  See  Plate 
CLXXIV.  of  this  work. 
Su  ste-  The  remaining  churches  worthy  of  notice  are,  St. 

phcn'f ,  &c  Stephen's.  Walbrook ;  St,  Peter-le-poor,  Broad  Street ; 
St.  Martin's  in  the  Fields,  near  the  Strand ;  St.  George's 
Hanover  Square ;  St  Paul's,  Covent  Garden ;  St. 
Mary-le^ Strand ;  St.  Michaers,  Comhill;  St  Dun- 
Stan's  in  the  East,  Thames  Street;  St  Maiy-le-Bow, 
Cheapside;  St  Bride's,  Fleet  Street;  St  Marmet's, 
Westminster ;  and  the  New  Church,  near  the  Regent 
park,  MaTy-le*Bone. 

St  Stephen's,  Walbrook,  near  the  Mansion-house,  is 

reckoned  the  master-piece  of  Sir  Christopher  Wren. 

It  is  only  75  feet  long,  and  96  broad,  in  the  form  of  a 

•ccoea.    The  interior  is  a  perfect  model  of  pure  and 


chaste  classical  architecture,  for  grace,  airiness,  de«  IM 
gance,  and  the  harmony  of  its  proportions.  The  oot*  ^ 
side  of  this  beautiful  building  is  concealed  anddisfigur* 
ed  by  shabby  houses  which  are  stuck  against  its  walk 
-^t  Martin's,  in  the  Fields,  is  remarkable  for  its  verj 
fine  portico,  the  design  of  which  was  taken  from  an 
ancient  temple.  It  cannot,  however,  be  seen  to  ad- 
vantage, on  account  of  the  narrowness  of  the  street  in 
which  it  stands.  The  portico  of  St  George's,  Haoo< 
ver  Souare,  though  not  nearly  so  beautiful  or  chaste  in 
its  style  as  that  of  St.  Martin's,  is  yet  deserving  of  no* 
tice.  The  architecture  of  St  Paul's.  Covent  Gtfdeo, 
which  was  built  afler  a  design  of  Inigo  Jones,  is  dis* 
tinguished  by  its  uncommon  simplicity,  and  proves 
what  a  strong  and  pleasing  effect  may  bt  produced  bj 
mere  simplicity,  when  guided  by  pure  and  correct  taite. 
St  Mary's,  in  the  Strand,  is  hignly  ornamented,  but 
in  such  a  manner  as  not  to  offend,  but  to  produce  one 
unmixed  and  undisturbed  impression  of  gratificatioo. 
The  architect  of  this  and  of  St.  Martin's  in  the  Fieldi, 
was  Gibbs.  The  tower  of  St  Michael's,  and  the  tower 
and  spire  of  St  Dunstan's,  principally  distinguish  these 
churches.  St.  James',  in  PiccadiUy,  has  a  beautiful  bap* 
tismal  font  of  white  marble,  by  Gibbons;  and  St 
Margaret's,  Westminster,  deserves  notice  for  a  painted 
window,  at  the  eastern  extremity.  See  Civil  Arcuh 
TECTUKR,  Vol.  VL  p.  64»1. 

Next  to  the  places  for  public  worship  may  be  noticed  r&^ 
the  principal  public  schools.  ^ 

Christ's  Hospital  is  a  royal  foundation,  having  been  Cht.^ 
founded  by  Edward  VI.  in  the  year  1552.  It  is  ve.H«^i 
ry  extensive,  but  very  irregular.  The  south  front, 
which  adjoins  Newgate  Street,  is  the  best  But  it  is  , 
not  as  a  building  that  Christ's  Hospital  deserves  nodci 
or  praise  ;  it  is  as  a  place  of  education.  Its  permanent 
revenues  are  derived  from  royal  and  private  donstioDi 
in  lands  and  houses ;  a  licence  to  carts  granted  by  the 
city ;  a  small  duty  on  every  piece  of  cloth  brought  to 
Black  well  hall ;  and  voluntary  subscriptions.  Tneio* 
come  is  about  £44,000,  and  the  expenditure  shoot 
£42,000.  A  donation  of  £400  makes  a  govenxr. 
There  is  accommodation  for  1 156.  At  Hertford  there 
is  a  school  for  the  younger  part  of  the  children :  all  the 
girls  are  educated  at  this  school  The  education  and 
general  treatment  is  excellent.  Every  year  a  certain 
number  are  apprenticed,  or  sent  to  the  sea  service.  The 
boys  wear  the  dress  of  the  period  when  the  school  was 
founded.  - 

The  Charter.House,  near  Smithfield,  was  founded  '^^ 
and  endowed  at  the  sole  co&t  of  Thomas  Sutton,  Esq*  \ 
who  purchased  the  house,  in  I6II,  from  the  Earl « 
Suffolk  for  £13,000.  It  was  opened  in  October,  1814* 
The  esUte  is  now  above  £6000  a-year.  Eighty  poor 
men  are  supported.  There  are  42  scholars  on  the 
foundation,  and  between  lf>0  and  170  not  on  the  foim- 
dation.  This  foundation  also  supports  29  students  tt 
the  universities.  The  government  is  generally  vested 
in  some  of  the  principal  nobility,  always  including  soo^ 
of  his  Majesty's  ministers.    The  education  in  this  school 


and  30  town  boys ;  but  there  are  generally  upwards  of 
250  of  the  latter  taken.  The  king's  scholars  are  board- 
ed and  lodged.  This  school  also  is  celebrated  for  lU 
classical  education.  The  revenue  of  -St.  Paul's  school 
is  nearly  £5000  per  annum.  The  number  of  boys  » 
limited  to  153.  In  the  Merchant-Taylor'a  School  W 
boys  are  educated.  - 

The  Foundling  Hospital  may  be  noticed  among  txa 
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phoM  of  education.  It  if  ftitoated  about  a  quarter  of  a 
mile  to  the  north  of  Holbom,  near  Bruniwick  and 
Rassel  Squares.  It  was  founded  in  17 S9,  through  the 
lealoua  and  benevolent  exertions  of  Captain  Coram^  the 
master  of  «  merchant  ship*  Its  object  is  to  receive^ 
maintain,  and  educate  exposed  and  deserted  children. 
Its  revenues  are  derived  from  landed  and  funded  pro* 
perty,  and  from  ooUectiona  at  the  doors,  and  the  rents 
of  the  pews  of  the  chapel,  and  are  said  to  be  sufficient 
to  maintain  upwards  of  400  children. 

The  Royal  Military  Asylum  at  Chelsea  may  also  be 
noticed  as  a  place  of  education.  It  was  founded 
through  the  exertions  of  the  Duke  of  York,  in  1805, 
and  cost  £80,000.  The  building  is  a  fine  specimen  of 
simple  and  unadorned  architecture.  The  obiect  of  this 
institution  is  the  maintenance  and  education  of  the 
children  of  non-49ommissioned  officers  and  privates  of 
the  regular  army :  it  is  supported  by  a  small  deduc- 
tion from  the  pay  of  the  soldiers,  and  by  Parliamenta- 
ry grants.  Tnere  are  generally  between  800  and  900 
hoys,  and  between  400  and  500  girls  at  Chelsea,  be- 
noes  100  younger  boys  and  girls  at  the  Isle  of  Wight. 
The  whole  work  of  the  house,  as  well  as  the  making  of 
their  clothes,  is  done  by  the  children  or  Ihe  people 
who  have  the  care  and  education  of  them. 

Besides  those  public  places  for  education,  there  are 
237  parish  charity  schools,  and  about  80  schools  on  the 
systems  of  Bell  and  Lancaster.  The  Sunday  Scholars 
slone  are  estimated  at  40  000. 

The  institutions  for  the  promotion  of  the  various 
bnncbes  of  science  and  the  arts  in  London  are  nume- 
rous. Our  limits,  however,  will  admit  only  of  a  brief 
and  rapid  notice  of  a  few  of  the  most  important  and 
celebrated.  The  Royal  Society  holds  the  first  rank. 
This  meets  every  Thursday  evening,  nominally,  at  8 
o'dodc,  but  of\en  half  an  hour  later ;  and  separates 
precisely  at  9,  during  its  session,  which  is  from  the 
b^inning  of  November  till  the  conclusion  of  Trinity 
term.  Its  meetings  are  held  in  Somerset  House.  No 
strangers  are  admitted  without  the  permission  of  the 
president  and  fellows  present.  A  large  library  of  books, 
a  museum  of  natural  nistory,  and  a  varietv  of  appara-> 
tus  belong  to  this  society.  The  upper  end  of  the  room 
in  which  the  sittings  are  held  is  aecorated  with  a  full 
length  portrait  of  Sir  Isaac  Newton,  who  was  the  first 
prondent  of  the  society.  For  an  account  of  the  ob- 
jects, rules,  and  transactions  of  this  and  the  other  in-* 
stitutioQs  for  the  promotion  of  sciences  and  the  arts,  see 
Academy,  and  Society.  The  Society  of  Antiquaries 
likewise  hold  their  meetings  in  Somerset  House.  Their 
meetings  begin  and  end  at  the  same  time  of  the  year 
as  the  meetings  of  the  Royal  Society.  The  chair  is  ta- 
ken at  half-past  7  every  Thursday  evening.  Members 
have  the  privilege  of  introducing  a  friena.  There  are 
numy  cunoua  and  scarce  remains  of  antiquity  in  the 
rooms  where  the  meetings  are  held.  The  Society  for 
the  promotion  of  Arts,  ManufactureSt  and  Commerce, 
hold  their  meetings  in  their  house  in  John's  Street,  in 
the  Adelpfai,  every  Wednesiday  at  7  in  the  evening, 
fiom  the  iburth  Wednesday  in  October  to  tiie  first 
Wednesday  in  June.  Strangers  may  be  present  on 
the  introductum  of  members.  On  the  last  Tuesday  in 
May,  when  the  medals  are  distributed  to  die  successful 
candidates,  the  sight  is  very  pleasing  and  interesting. 
This  distribution  takes  place  m  the  grand  room  of  the 
society,  the  walls  of  whidi  are  ornamented  with  a  se- 
ries of  paintings,  fa^  Barry,  illustrating  the  advance- 
ment of  man  from  ignorance  and  barbarism,  to  a  state 
of  knowledge  and  dvilixation.    The  various  models. 


machines,  &c.  are  weD  worth  examination,  and  may  be  Loodoa^ 
seen  through  the  intervention  of  any  member.  The  '—  i  ^ 
other  societies  of  note  of  a  similar  nature  to  those  just 
mentioned,  are  the  Linnean  Society,  which  holds  its 
meetings  in  Gerard  Street,  Soho ;  the  Geological  So- 
ciety, which  holds  its  meetings  in  Lincolns-Inn-Fields ; 
and  the  Horticultural  Society.  All  these  societies  pro* 
mote  their  respective  objects,  by  publishing  a  selection 
of  the  papers  which  are  read  nt  their  meetings. 

The  institutions,  as  they  are  called,  are  of  a  different  Roysl  la* 
nature ;  they  promote  science  and  literature  by  the  leo-  stitution, 
tures  which  are  delivered  at  them,  and  by  the  libraries  ^^ 
which  are  attached  to  them.  The  oldest  and  most  ce- 
lebrated, is  the  Roval  Institution.  The  house  is  in  Al- 
bemarle Street,  off  Piccadilly.  Lectures  on  the  princi- 
pal branches  of  science,  on  the  fine  arts  and  literature, 
are  read  here  during  the  winter  season.  There  is  also 
a  large  and  valuable  library ;  a  chemical  laboratoiy,  the 
apparatus  of  which  is  not  excelled  in  any  country  for 
its  magnitude  and  variety;  and  a  reading  room  for 
newspapers  and  other  periodical  publications.  It  is 
supported  by  proprietors  shares,  lifeholders  shares,  and 
annual  subscriptions.  The  London  Institution  was 
founded  about  five  years  after  the  Royal  Institution,  by 
merchants  and  other  gentlemen  in  the  citv^  Its  pre- 
sent house  is  temporary,  but  a  spacious  and  convenient 
one  is  buildini?  in  Moorfields.  Hitherto  no  lectures 
have  been  delivered,  but  the  library  is  very  valuable, 
especially  in  works  on  classical  literature  and  British 
topography.  The  books  belonging  to  those  two  insti- 
tutions do  not  circulate,  but  may  be  consulted  on  the 
spot  by  any  person  through  the  intervention  of  a  sub- 
scriber. The  Surry  Institution,  and  the  Russel  Insti- 
tution— the  former  at  the  south  end  of  Blackfnar's 
Bridge,  and  the  latter  in  Great  Coram  Street,  Russel 
Square,  are  somewhat  similar  to  the  Royal  and  London 
Institutions,  but  on  a  smaller  scale.  Lectures  are  ge- 
nerally delivered  at  the  Surry  Institution,  and  part  of 
the  books  circulate.  There  are  no  lectures  at  the  Rus- 
sel Institution,  but  all  the  books  circulate.  The  lec- 
tures delivered  at  Gresham  College,  once  the  Royal  Ex- 
change, by  no  means  answer  the  intention  of  their  foun- 
der, and  are,  in  fact,  almost  useless.  The  lectures  de- 
livered in  various  parts  of  London,  on  medicine,  sur- 
gery, and  the  sciences  connected  with  them,  are  very 
numerous.  It  is  calculated  that  nearly  one  thousand 
students  attend  these  lectures  and  the  hospitals  annually. 

The  largest  collection  of  antiquities,  natural  curiosi-  British 
ties,  natural  history,  and  books,  in  the  metropolis,  is  in  Museum, 
the  British  Museum.  This  building  in  Russel  Street, 
Bloomsbury,  which  formerly  belonged  to  the  Duke 
of  Montague,  is  disposed  round  a  vast  cour^  and  is  in 
very  good  taste.  The  Museum  owes  its  origin  to  Sir 
Hans  Sloane,  who  bequeathed  it  to  Parliament  on  con- 
dition that  £20,000  was  paid  to  his  executors.  It  was 
first  opened  to  the  public  in  January  17^9-  The  paint- 
ed cielings  on  the  stairs  and  halls,  which  are  all  by  fo- 
reign artists,  are  very  fine.  Since  the  death  of  Sir 
Hans  Sloane,  the  British  Museum  has  been  enriched 
by  many  valuable  donations  and  purchases ;  the  most 
important  and  valuable  are,  the  Cottonian  library,  the 
Harleian  manuscripts,  Sir  William  Hamilton's  antique 
vases,  &c. ;  the  Townleian,  Elgin,  and  other  marbles  ; 
Egyptian  antiquities;  Hatchet's,  and  other  minerals, 
&c.  All  parts  of  the  Museum,  except  the  library  and 
the  coins  and  medals,  may  be  seen  every  Monday,  wied- 
nesday,  and  Friday,  (except  during  August  and  Sep- 
tember, and  in  Christmas,  Easter,  and  Whitsuu  weeks, ) 
between  the  hours  of  ten  and  four,  without  any  diffi* 
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I^ondon.  culty,  or  other  form^  than  the  visitor  merely  entering 
his  name,  &c.  in  a  book.  This  regulation  was  adopted 
only  in  ISIO ;  previously  there  was  much  trouble  and 
delay  in  procuring  admission.  The  following  state- 
nentj  taken  from  the  returns  to  Parliament,  proves  the 
advantage  derived  to  the  public  from  this  new  arrange* 
ment  In  the  year  1810-11,  the  first  year  of  the  new 
regulation,  there  were  admitted  to  see  the  British  Mu- 
seum, 99fl52  persons;  whereas,  in  the  year  18l6-17i 
there  were  admitted  40,500  persons.  The  trustees  alone 
can  grant  admission  to  the  library,  and  this  may  be  ob- 
tained by  sending  an  application  in  writing  to  the  prin- 
cipal librarian.  The  term  of  admission  does  not  ex- 
ceed six  months,  but  it  may  be  renewed.  Leave  from 
the  trustees,  or  from  the  principal  librarian,  must  be 
obtained,  in  order  to  see  the  coins  and  medals. 

The  British  Museum  is  the  only  public  collection  of 
the  kind  in  the  metropolis;  but  there  is  an  extensive 
and  valuable  collection  of  natural  history  belonging  to 
Mr.  Bullock  in  Piccadilly.  The  insects  and  smaller 
animals^  as  well  as  the  birds  in  this  collection,  are  very 
numerous^  and  some  of  them  very  rare,  and  all  in  ex- 
cellent order  and  preservation.  There  are  also  curio- 
sities from  the  South  Seas,  North  and  South  America, 
&c.  and  some  antiquities,  in  Bullock's  Museum.  To 
the  lovers  of  natural  history,  the  living  animals  which 
are  exhibited  at  Exeter  Chjoige  will  prove  a  high  treat 
Those  in  the  Tower  are  not  nearly  so  numerous  or  rare. 

In  noticing  the  fine  arts,  the  Royal  Academy  must 
bie  first  mentioned.  Its  meetings  are  held,  and  the  an- 
nual exhibition  of  its  paintings  takes  place  in  Somerset 
House.  Lectures  are  delivered  to  the  students  on  ana- 
tomy, painting,  sculpture,  and  perspective.  The  an- 
nual exhibition  begins  in  May,  at  an  admission  of  one 
shilling.  The  paintings,  &c.  are  generally  very  nume- 
rous, but  there  are  seldom  many  of  great  merit.  The 
gallei^  of  the  British  Institution,  Pall  Mall,  (B^enerally 
Gcmtains  a  good  selection  of  paintings  of  Brituh  or  fo- 
reign artists ;  there  are  besides  always  open  a  variety 
of  exhibitions  of  single  pictures,  or  collections  of  pic- 
tures, to  which  admission  may  be  obtained  on  the  pay- 
ment of  a  smaU  sum.  The  principal  private  collections 
are  those  at  the  Queen's  palace ;  the  Marquis  of  Staf- 
ford's, which  is  veiT  numerous;  Lord  Grosvenor's;  Mr. 
Angerstein's,  whic£,  though  small,  is  deemed  the  most 
select  and  valuable  in  London  ;  Mr.  Hope's ;  Mr. 
Knight's ;  Sir  John  Leicester's,  chiefly  of  British  mas- 
ters. In  general,  there  is  little  difficulty  in  gaining  ad- 
mission to  these  collections.  The  Marquis  of  Staf- 
ford's, indeed,  is  regularly  opened  every  year. 

The  English  have  never  been  highly  distinguished 
for  their  attachment  to,  or  proficiency  in,  the  other  main 
branch  of  the  fine  arts— -music.  Latterly,  however,  it 
would  seem  more  attention  has  been  paid  to  it  in  the 
metropolis.  Besides  professional  concerts,  (which,  as 
continually  varying,  cannot  be  noticed  here)  the  Aca- 
demy of  Ancient  Music,  and  the  Concert  of  Ancient 
Music,  or  the  King's  Concert,  may  be  noticed  as  regu- 
lar and  permanent  institutions  for  the  encouragement 
of  this  art,  and  the  gratification  of  its  admirers. 

The  libraries  of  the  British  Museum,  and  of  the 
Royal  and  other  Institutions,  have  already  been  no- 
ticed. The  manuscripts  and  rare  books  of  that  of  the 
first,  are  very  numerous  and  valuable— the  books  be- 
longing to  the  institutions  are  rather  various  and  nume- 
rous than  rare.  We  shall  here  add  a  brief  notice  of 
some  other  collections  of  scarce  manuscripts  and  books. 
In  Wakefield  Tower,  and  White  Tower,  m  the  Tower, 
are  vast  numbers  of  recordsj  and  several  state  papers ; 


these  are  now  undergoing  a  careful  revision.  TheKing'i  uJ 
library  at  St.  James'  is  very  valuable  and  numerous.  ^^ 
At  Lambeth  Palace,  Gray's  Inn,  Lincoln's  Inn,  the  1 
Temple,  Zion  College,  St.  Paul's  School,  there  are  many  I 
very  curious  books.  In  the  Herald's  Office  is  a  curi- 
ous  collection  of  books  and  MSS.  relating  to  heraldry, 
&c.  The  most  magnificent  and  extensive  private  libra* 
ries,  are  those  of  Earl  Spencer  and  Sir  Joseph  Banks. 
The  former  is  celebrated  for  old  and  rare  editions ;  the 
latter  for  books  on  natural  history. 

The  bookselling  trade  of  London,  it  may  well  be  uurai 
conceived,  is  carried  on  on  a  very  extensive  scale.  The 
following  particulars  are  taken  from  the  Picture  of  Lon- 
don, as  from  a  source  of  as  accurate  information  ss  can 
possibly  be  had.  '<  Paternoster-Row,  Ave- Maria  Lane, 
and  their  vicinity,  exhibit  a  kind  of  fair  on  the  last 
night  of  every  month,  nearly  2000  parcels  being  pack- 
ed and  sent  off  by  the  coaches  and  waggons,  containing 
from  50,000  to  60,000  numbers  of  monthly  publics* 
tions,  besides  books  and  pamphlets.  About  800  new 
books  and  pamphlets  are  regularly  published  every 
year  in  the  metropolis,  amounting  in  value  to  about 
£dOO  for  one  copy  of  each.  The  gross  annual  retiums 
arising  from  the  printing  and  celling  of  books,  are  little 
short  of  one  million  sterling ;  and  these  trades  furnish 
employment  in  and  near  London,  to  nearly  2000  per- 
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sons. 


"  The  first  circulating  library  was  established  in  Lon-  rinu;«J 
don  about  the  year   « 740,"  nfleen  years  ailer  Allan  iibnn«| 
Ramsay  established  one  in  Edinburgh.     At  present,        I 
there  are  few  streets  in  the  metropolis  without  a  circu* 
lating  library. 

"  The  circulation  of  newspapers  varies  from  750  to  Ker» 
8000  a  day,  and  they  give  employment  to  a  great  nam-  pak 
ber  of  persons,  in  the  characters  of  reporters,  collectors 
of  news,  editors,  translators,  printers,  newsmen.  Of 
the  morning  papers,  there  are  sold  together  about 
16,000  daily ;  of  the  daily  evening  papers,  between 
11,000  and  12,0(O;  and  of  those  published  every  other 
day,  about  10,0  0.  There  are  also  about  26,'  00  sold 
of  die  various  Sunday  papers,  and  about  20,000  of  the 
other  weekly  papers.  In  all,  the  enormous  number  of 
about  250,000  copies  per  week  ;  affording  employment 
and  subsistence  to  about  50  writers  and  reporters,  800 
printers,  100  venders,  and  100  clerks  and  assisUnts; 
besides  paper  makers,  stationers,  type-founders,  &c. 
full  200  more. 

The  following  statements,  taken  from  papers  laid  be- 
fore Parliament,  will  throw  further  light  on  this  sub- 
ject, one  of  the  most  curious  connected  with  the  nietro> 
polis,— itself,  to  those  who  explore  it  minutely»  a  con- 
stant source  of  wonder  and  astonishment : 

An  Account  of  the  Number  qf  Neuapapers  sent  by  ihe 
Clerks  of  the  Roads  at  the  General  Post  Office,  London, 
during  three  months,  ending  the  1st  of  February,  181^* 

Daily  Morning 17,7^5 

Evening 212,639 

Alternate  days 90fil6 

Weekly 74,120 

Sent  beyond  seas,  by  agents  at  the  post  office,  duriiig 
the  same  period : 

Daily  Morning 85,884 

I          Evening 42,054 

Alternate  days 17,825 

Twice  a-week 8,091 

Weekly 8,J^ 
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pdoB.      lo  the  year  18H  ibem  were  sent  to 


Daily  Twlec  a 

Papen.     jiUemate,      Week.      Weekly, 

France  .     .    •     .     153,620    24,429     13^359     ll>841 

To  Spain,  Italy, 
Germany,  and 
the  north  of£u- 
rope  •     .    .     .     192,047    28,598     18,682     13,544 

To  the  Mediterra- 
nean and  the 
Brazils    .    .    .    215,762     30,105    25,395    13,635 

^j^.      For  a  full  account  of  the  hospitals  at  Greenwich  and 
^^'  Chelsea  we  must  refer  to  those  articles.    A  brief  notice 

of  them,  however,  may  be  expected  in  this  place. 
^,j^  Greenwich  hospital,  whidi  was  founded  by  Wil- 
rfcfiifa,  liam  III.  u,  without  doubt,  the  most  magnificent  build- 
ing  in  London  or  its  vicinity ;  and  the  effect  produced 
by  it  is  mudi  heightened  by  its  vicinity  to  the  river, 
and  by  the  fine  grounds  that  lie  behind  it.  There  are 
upwards  of  2400  in-pensioners,  and  3000  out- pension- 
ers, besides  a  school  m  which  200  boys  are  clothed,  fed, 
and  educated.  The  infirmary  is  calculated  to  hold  ^156 
patients.  Chelsea  hospital,  though  a  handsome  build- 
ing, and  pleasantly  situated,  is  by  no  mean^  to  be  com- 
nffed  to  Greenwich  hospital  in  either  of  these  respects. 
There  are  between  500  and  600  in-pensioners,  and  ge- 
nerally nearly  20,000  out^pensioners. 
liol  Besides  these  two  national  hospitals,  there  are  22 

■toil  other  hospitals,  and  asylums  for  the  sick  and  lame,  and 
i<>s<^  for  pregnant  women,  in  the  metropolis;  107  alms- 
'*  houses;  17  dispensaries;  and  18  institutions  for  the 
maintenance  of  indigent  persons.  Of  the  hospitals, 
properly  so  called,  Bartholomew's,  St.  Thomas',  Guy's, 
Bethlehem,  and  St.  Luke's,  are  the  principal  and  most 
H^  extensive.  Bartholomew's  hospital  was  founded  by 
r>fc  Henry  I.  reformed  and  endowed  by  Henry  VIII.  and 
incorporated  by  Edward  VI.  It  was  rebuilt  in  the 
year  1729.  It  is  rather  a  handsome  and  magnificent 
Duilding  (^  stone,  between  Christ's  hospital  and  Smith- 
field.  There  are  some  paintings  in  it  by  Hogarth  and 
Reynolds.  All  indigent  persons,  maimed  by  accident, 
are  received  into  this  hospital,  at  all  hours  of  the  day 
and  night,  without  previous  recommendation.  Any 
person  labouring  under  any  coniplaint  is  received  on- 
ly on  petition,  signed  by  a  governor.  There  are  be- 
sides always  a  number  of  out-patients.  The  medical 
•nd  surreal  attendance  and  advice  is  of  the  very  best 
description.  There  are  on  an  average  about  4000  in- 
Mtienu,  and  as  many  out-patients,  attended  annually. 
The  lectures  and  attendance  in  the  hospital  afford  an 
excellent  school  for  young  men  intended  for  the  medi* 
Thoiui*  cal  nrofession.  St.  Thomas'  hospital,  which  is  situated 
^^^f^  in  the  Borough,  near  London  Bridge,  was  founded  by 
Edward  VI.  in  the  year  1552.  The  present  building 
WIS  erected  in  1669  by  subscription.  It  is  under  the 
direction  of  the  Lord  Mayor  and  livery  of  London. 
The  mode  and  rules  of  admission  are  the  same  as  at 
Baitbolomew's.  The  out-patients  are  generally  more 
numerous  than  at  the  latter  hospitsd,  but  there  are  ne- 
ver nearly  so  many  in-patients.  It  is  equally  celebrated 
as  a  medical  school  for  ita  lectures  and  hospital  attends 
ence.  Guy's  hospital,  which  is  dose  to  St.  Thomas', 
Was  built  and  endowed,  in  the  most  libend  manner,,  sole- 
ly by  Thomas  Guy,  a  bookseller  in  London.  It  is  a 
magnificent  building ;  the  hospital  itself  consisting  of 
two  quadrangles  joined  by  a  cross  building.  Paiients 
ve  received  only  once  a-week.    It  can  accomxpodate 


S20  in-patients  at  one  time ;  and  about  2000  out-patients 
are  generally  attended  annually.    It  is  also  an  excellent 
school  of  medicine.     Bethlehem  hospital  was  built  in  Bethlehem^ 
the  year  1 676,  at  the  expence  of  £  1 7,000,  in  Moorfields ;  &•• 
but  this  building  has  been  taken  down,  and  a  new  hos- 
pital erected  in  St.  George's  Fields,  at  the  expence  of 
nearly  £lp0,000.     The  income  of  this  hospital  in  the 
year  1814  was  upwards  of  j^0,000,  the  expenditure 
rather  more  than  £l 9,000.     From  1808  to  1814  inclu- 
sive, there  were  admitted  645  curable  patients,  and  96 
incurables.   St.  Luke's  was  built  by  voluntary  subscrip-r 
tion  in  1751,  also  for  the  reception  and  cure  of  lunatics. 
It  is  situated  in  Old  Street,  on  the  west  side  of  the  City 
Road.     Both  it  and  Bethlehem  new  hospital  are  laree 
and  handsome  buildings.  The  income  of  St.  Luke's,  m 
the  year  1814,  was  £10,054,  which  was  so  inadequate 
to  the  expenditure,  that  the  governors  were  obliged  to 
take  £S  from  each  patient  not  receiving  parochial  re« 
lief,  and  £6  from  each  patient  who  did  receive  such  re- 
lief.    About  300  patients  are  admitted  annually.    The  Other  Kmk 
other  principal  hospitals  in  London  are  St  George'^  near  pitals,  &« 
Hyde  Park  comer;  the  London  hospital  in  White- 
chapel  ;  Middlesex  hospital  in  Bemer  Street ;  the  West* 
minster  hospital  in   York  Street,   ^Vestminster ;  the 
Lock  hospital  in  Grosvenor  Place ;  and  the  small-pox 
hospital.    There  are  15  principal  dispensaries,  besides 
smaller  ones,  extending  f^om  Chelsea  on  the  west  to 
Limehouse  on  the  east,  and  from  Islington  and  Somer'a- 
Town  on  the  north,  to  Lambeth  on  the  south,  induding^ 
nearly  50  square  miles.    It  is  calculated,  that  upwards 
of  50,000  poor  persons  are  thus  annually  supplied  with> 
medicine  and  advice  gratis,  either  at  the  dispensaries^ 
or  at  their  own  houses*     There  are  also  12  lying-ia 
hospitals  and  institutions,  besides  numerous  private  so-^ 
cieties  for  supplying  lying-in  women  with  child-bed- 
linen,  &c.    The  other  charitable  institutions  are  com-- 
monly  enumerated,  or  at  most  very  briefly  noticed. 
The  Magdalene  hospital  in  St.  George's  Fields,  and  the 
London  Female  Penitentiary  in  Pentonville,  are  for  the- 
relief  and  amendment  of  w(»nen  of  the  town,  &c.    The 
Asylum  for  Female  Orphans,  is  intended  to  prevent- 
prostitution;  it  is  situated  in  St.  George's  Fields.    The 
School  for  the  Indigent  Blind  in  St  George's  Fields^ 
and  the  Asylum  for  the  Deaf  and  Dumb  in  the  Kent 
Road  ;  the  Society  fior  the  relief  and  discharge  of  per« 
sons  confined  for  small  debts,  in  Craven  Street^  Strand  ^ 
the  Society  for  bettering  the  condition  of  the  Poor,  iiv 
Piccadilly ;  the  Nation^  Vaccine  Society,  the  principal^ 
house  of  which  is  in  Leicester  Souare ;  the  Society  for 
the  relief  of  Foreigners,  in  Beaford  Street,  Bedfordi 
Row ;  the  Refuge  for  the  Destitute,  Hackney  Rofid,  al^ 
sufficiently  proclaim  their  respective  objects  by  their 
names,  and  are  of  great  service,  and  in  general  extreme- 
ly well  managed.     The  Philanthropiq  Society  in  St^ 
George's  Fields  was  instituted  for  the  purpose  oS  unit* 
inff  the  purposes  of  charity  with  those  of  industry  and. 
pcuiee;  there  are  generally  about  150  boys  and  girl» 
taken  from  the  prisons,  &c.  who  are  educated  and^ 
taught  different  trades*    The  object  of  the  Humane- 
Society  is  the  recovery  of  persons  apparently  drowned^ 
The  object  of  the  Scottish  hospital  is  to  relieve  and  send 
home  distressed  natives  of  Scotland.    Connected  witbi 
^is  is  theCaledoniauAsylum,  lately  instituted ;  its  object 
is.  to  educate  and  support  the  children  of  poor  Scotch 
people.    The  Benevolent  Society  of  St  Patrick  relieve* 
the  distressed  natives  of  Ireland;  and  the  Society  o£ 
Ancient  Britons  educates  the  children  of  poor  Welck 
people.    The  object  of  the  Literair  Fund  is  to  reliever 
the  distresses  of  authon  and  men  of  letters. 
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toadiOL  The  following  if  a  tummary  account  of  the  institu^ 
'-^r  *-^  tions^  &C.  for  the  improvement  and  relief  of  the  inhabit 
Summvy.   tants  of  the  metropolis : 

"  There  are  407  pUoea  of  public  worship. 

4050  Seminaries  for  education,  including  237  parish 
charity-schools. 

8  Societies  for  the  express  purpose  of  promoting  good 
morals. 

12  Societies  for  promoting  the  learned,  useful,  and 
polite  arts. 

122  Asylums  and  alms-houses  for  the  helpless  and  in- 
digent 

30  Hospitals  and  dispensatories  for  sick  and  lame,  and 
ibr  delivering  poor  pregnant  women. 

704  Friendly  or  benefit  societies,  and  institutions  for 
charitable  and  humane  purposes. 

There  are  also  upwaros  of  SO  institutions  for  teaching 
many  thousands  of  poor  children  reading,  writing,  ana 
aritlmietic,  on  the  plans  of  Lancaster  and  Bell" 

It  is  calculated  that  these  institutions,  including  the 
poor's*rate,  are  supported  at  nearly  one  million  per  an- 
num. 

Prisoni  t  When  we  reflect  on  the  immense  population  of  the 

metropolis,  and  the  crimes  that  are  created  or  fostered, 
or  which  seek  for  their  objects  or  for  concealment  in 
the  midst  of  such  a  population,  we  shall  not  be  surpris- 
ed at  the  complaints  which  are  so  often  made  of  the 
prevalence  of  crimes  of  all  descriptions  in  London,  nor 
that  the  prisons  are  always  so  crowded  with  a  most 
abandoned  and  wretched  race  of  people.  The  prisons 
in  the  metropolis,  indeed,  must  be  an  object  of  consider- 
able interest  on  many  accounts,  especially  because,  from 
investigating  the  management  and  discipline  pursued 
in  them,  we  may  form  some  idea  in  what  manner  one 
of  the  most  sacred  duties  of  government,  the  prevention 
and  efficient  punishment  of  crime,  is  performed.  Very 
lately,  the  prisons  of  the  metropolis  have  attracted  the 
notice  of  Parliament,  as  well  as  of  several  humane,  en- 
lightened, and  zealous  individuals;  and  it  is  to  be 
hoped,  that  by  their  efforts  the  management  and  disci- 
pline of  thein  will  be  rendered  more  effectual  towards 
the  prevention  of  crime,  and  the  reformation  of  the  cri- 
minals. 

Newgati.  The  principal  prison  in  London  is  Newgate.  It  was 
first  built  about  the  reign  of  Henry  I.  or  Stephen,  and 
rebuilt  in  1412.  It  was  afterwards  repaired  in  l631, 
and  rebuilt  in  1672.  In  1777  it  was  a^n  rebuilt  on  a 
more  improved  plan ;  but  in  1780  this  prison  was  al- 
most destroyed  by  the  rioters.  Great  improvements 
were  made  on  it  when  *  it  was  repaired.  The  out- 
ward appearance  is  rather  grand,  and  answers  very 
well  to  tne  idea  of  a  prison.  It  consists  of  two  wings, 
the  debtors  and  the  felons  side,  with  the  keeper's  house 
in  the  middle.  It  is  intended,  however,  to  remove  the 
debtors  to  a  new  prison  in  Cripplegate.  Felons  for  trial, 
and  convicts,  are  confined  in  the  centre  and  eastern 
yards.  Felons  under  sentence  of  death  are  kept  in  the 
condemned  yard,  which  is  in  the  north-east  corner.  In 
the  other  yutls,  convicted  felons  are  lodged.  The  felons 
are  generally  between  200  and  300  in  number.  Single 
rooms  in  the  state  side  of  the  prison,  or  in  the  govern- 
or's house,  are  left  to  such  prisoners  as  can  afford  and 
are  willing  to  pay  for  them.  The  King's  Bench  prison 
is  situated  in  St.  (leorge's  Fields.  It  is  a  very  exten- 
sive and  commodious  building.  There  are  224  rooms, 
about  14  or  1 6  feet  by  !2  or  13  ;  eight  of  thesie  are  state 
rooms,  that  are  let  unfurnished  at  2ji.  6d.  a- week.  With- 
in the  walls  of  this  prison  are  several  shops,  and  the 
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whole  has  the  appearance  of  a  small  village;  it  is  nr.  I^ 
rounded  by  walls  SO  feet  high.    The  rules  or  liberties  "^."H 
of  this  prison  are  very  extensive,  comprehending  a  dr*         i 
cuit  of  nearly  three  miles  round  it    'The  Fleet  prison  Fleet    i 
is  situated  on  the  east  side  of  Fleet  market    It  was  fint 
made  a  prison  in  the  reign  of  Richard  I.    Having  been 
destro^^ed  bv  the  rioters  in  the  year  1780,  it  was  rebuilt,        ' 
but  it  is  still  an  inconvenient  prison,  and  the  situstioD        I 
is  low.     It  is  a  prison  for  the  confinement  of  debton, 
and  such  as  are  committed  for  contempt  of  court  There 
are  109  rooms,  89  of  which  receive  chums;  15  are  allot- 
ted to  poor  prisoners  with  large  families ;  the  rooms  are 
14^  feet  by  12^.     The  num^r  of  the  prisoners  is  ge» 
nerally  between  200  and  SOO;  they  are  allowed  to  ex- 
ercise and  amuse  themselves  in  a  large  court.  The  rules 
of  this  prison  extend  a  very  short  way  from  it.    The 
principal  other  prisons  are  the  Gilt*Spur  Street  Comp- 
ter, for  persons  committed  for  further  examination,  or 
for  trial ;  the  Debtors  prison,  Cripplcmte ;  the  Middle- 
sex House  of  Correction  in  Cold  Bath  Fields,  eonstrucU  Coia  Bu 
ed  on  the  plan  of  Mr.  Howard,  at  an  expence  of  nearlj  ^^' 
£80.000.    There  are  218  cells,  each  eight  feet  three 
inches  long,  by  six  feet  three  inches  wide.    The  Netr 
prison,  Clerkenwell ;  Tothil fields.  Bridewell ;  the  Bo- 
rough Compter ;  the  New  Gaol  in  the  Borough ;  the 
Marshalsea,  and  the  Penitentiary  House,  Milbank.  The 
last  is  intended  for  such  culprits  as  used  to  be  sent  to 
New  South  Wales  for  a  shorter  period  than  the  duratioo 
of  their  lives ;  they  are  confined  in  circular  buildings, 
constructed  in  such  a  manner,  that  the  overseer  from  a 
room  in  the  centre  may  be  able  to  see  them  all ;  the 
building  is  not  yet  finished.  i 

The  following  statement,  taken  from  papers  laid  be-  Crimiaa 
fore  the  House  of  Commons,  will  afford  some  idea  of 
the  number  of  criminals  in  the  metropolis  under  the 
age  of  20  years : 

In  the  year  1816,  there  were  in  the  prisons  under 
that  age  1688  criminals  ;  viz.  1357  males,  and  326  fe- 
males; of  17  years  and  under,  there  were  1281,  vis. 
1017  males  and  264  females  ;  of  17  years  and  under  for 
felonies,  there  were  9^79  viz.  788  males  and  169  females. 

We  must  now  consider  London  as  the  seat  of  Govern-  G(»«* 
ment,  and  the  supreme  administration  of  the  law.  Be-  fj*^ 
sides  the  public  offices  of  Government  for  the  manage- 
ment of  its  civil,  military,  naval,  and  financial  concerns; 
there  are  nine  supreme  courts  of  justice,  38  inferior 
courts ;  four  ecclesiastical  courts ;  12  inns  of  court  for 
the  studv  of  the  law ;  and  above  8000  lawyers  whoprac- 
tice  in  the  several  courts. 

Under  the  roof  of  Westminster  Hall,  are  the  HiehWj*^^ 
Court  of  Chancery,  and  the  Court  of  Kind's  Bench,  the  ^ 
Court  of  Exchequer ;  the  Court  for  Insolvent  Debtors ; 
and  the  Houses  of  Lords  and  Conunons.  Westminster 
Hall,  strictly  so  called,  was  built  by  William  II.  in  the 
year  1097.  The  courts  of  law  were  first  fixed  here  in 
1224.  The  haU  is  the  largest  room  in  Europe,  unsup- 
ported by  pillars,  with  the  exception  of  the  theatre  at 
Oxford ;  it  is  275  feet  long  and  74  broad ;  it  is  only 
used  during  trials  on  impeachment.  The  Court  of  Chan- 
cery is  at  me  upper  end  of  the  hall ;  but  during  the  va- 
cations the  Lord  Chancellor  sits  at  Lincoln's  Inn  Hallj 
Chancery  Lane.  The  courts  of  the  Vice  Chancellor,  snd 
of  the  Master  of  the  Rolls,  are  also  m  Chancery  Lsn^- 
rhe  Court  of  King's  Bench  is  opposite  to  the  Court  ol 
Chancery  in  Westminster  Half;  few  capital  offence*, 
however,  are  tried  here ;  there  are  four  judges  in  tjus 
court,  one  of  whom  is  called  the  Chief  Justice.  Tne 
Court  of  Exchequer  is  on  the  right  side  of  M'estrom^ter 
Hall,  near  the  entrance ;  there  are  four  judges  ui  it- 
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The  CiniTt  of  Common  Pleas^  which  is  confined  to  civil  mediate  vicinity^thiee  regiments  of  fiyotguards^amount*  tmOm. 
cases,  is  in  the  middle  of  the  hall,  on  the  right  side ;  ing  to  upwards  of  10,000  men ;  two  regiments  of  horse  "  "  4^  ■■ 
there  are  four  judges  in  it,  one  of  whom  is  styled  the  guards,  amounting  to  1200  men,  and  ab^ut  100  yeomen 
Chief  Justice.  After  each  of  the  terms,  of  which  there  o£  the  guard.  The  principal  barracks  of  the  root  sol- 
are  four  in  the  year,  the  judges  of  the  King's  Bench,  diers  are  in  Knightsbridge ;  and  for  the  horse,  on  the 
Court  of  Exchequer,  and  Court  of  Common  Pleas,  try  south  side  of  Hyde  Park.  A  little  nearer  Charing  Cross 
special  causes  not  only  in  Westminster  Hall,  but  also  in  than  the  Horse  Guards,  is  the  Admiralty,  whidi  is  at 
Gufldhall.  The  House  of  Lords  by  no  means  answers  the  head  of  all  the  departments  conneeted  with  the 
the  idea  ^t  strangers  will  naturally  be  led  to  form  navy ;  it  is  a  very  extensive  building,  containing  not 
of  it,  when  they  consider  it  as  the  place  of  assem-  only  die  necessary  offices,  but  also  houses  for  the  Lords 
blii^  of  one  of  the  branches  of  the  Legislature.  It  of  the  Admiralty,  ac.  On  the  top  of  the  building  there 
is  not  splendid,  or  sufliciently  large  for  the  purpose,  is  a  telegraph,  which  communicates  with  Deal,  Yar- 
The  waUs  are  decorated  with  tapestry,  representing  the  mouth,  Portsmouth,  &c.  The  council-chamber  is  un« 
defeat  of  the  Spanish  Armada ;  at  the  upper  end  is  the  der  the  same  roof  as  the  Treasury.  The  Board  of  Con- 
throne  ;  the  hord  Chancellor  and  Judges  sit  on  wool-  trol  was  also  there  tiU  very  lately,  when  it  was  removed 
sacks ;  and  the  Peers  sit  on  benches  covered  with  baise ;  to  the  building  in  Cannon  Street,  Westminster,  formerly 
at  the  bottom  of  the  room  is  a  lobby  for  strangers,  or  occupied  by  the  Transport  Office. 

for  the  members  of  the  House  of  Commons,  when  they        There  is  another  assemblage  of  public  offices  at  So^  Somenet 

come  up  to  the  bar  of  the  House.     The  regular  mode  merset  House,  which  has  been  already  incidentally  men-  House 

of  admission  for  strangers,  is  by  an  order  from  a  Peer ;  tioned  as  containing  the  apartments  of  the  Roval  Aca- 

business  usually  commences  about  five  o'clock.    When  demy.    This  building,  the  firont  of  which  faces  the 

the  King  goes  in  person  at  the  opening  or  close  of  a  Strand,  is  not  destitute  of  elegance  and  of  architectural 

session,  the  Lords  are  dressed  in  their  robes,  Ladies  in  taste ;  but  it  is  more  remarkable  for  the  solidity  and 

full  dress  are  admitted,  and  the  whole  effect  is  verv  completeness  of  the  workmanship.    The  terrace  which 

grand.   The  House  of  Commons  was  formerly  a  chapel,  fronts  the  river  is  very  spacious,  and  the  whole  of  thia 

dedicated  to  St.  Stephen  ;  hence  it  is  sometimes  even  part  of  the  building  appears  to  great  advantage  from 

▼et  called  St  Stephen's  chapel.   On  the  Union  with  ire-  Waterloo  Bridge.     The  grand  entrance  by  thm  lofly 

land,  the  house  was  enlarged,  but  it  is  still  too  small,  arches  leads  from  the  Strand  into  a  spacious  quadrangle* 

and  bv  no  means  convenient     At  present,  however,  it  The  building,  according  to  the  original  plan,  is  not  yet 

is  undergoing  alterations,  which  will  render  it  much  completed.  The  navy,  navy-pay,  and  victualling  offices, 

move  oomm(«ious  for  the  admission  and  accommodation  are  m  Somerset  Place,  and  likewise  the  offices  of  the 

cf  strangers.     The  room  is  about  60  feet  by  40,  with  auditors  of  imprest,  commissioners  of  hackney  coaches, 

three  windows  towards  the  Thames  at  one  end ;  the  and  hawkero  and  pedlars,  stamps,  lottery,  &c.    The  Towvx^ 

pubh'c  gallery  for  strangers  fiices  the  windows,  and  is  Tower  of  London  may  be  noticea  and  desctibed  in  this 

aboat  18  feet  above  the  floor ;  there  is  a  narrower  gal-  pkce.    The  White  Tower  was  built  by  William  the 

lery  on  each  side  for  the  members.     The  chair  of  the  Conqueror  in  1078,  and  in  11 90  it  was  surrounded  by  a 

Speaker  faces  the  gallery  ;  five  rows  of  benches  covered  wall  and  a  ditch,     it  was  almost  new  built  in  1687-8. 

with  green  leather,  are  disposed  in  the  form  of  an  am-  Wild  beasts  were  first  kept  here  in  1985.  Gold  was  first 

phitheatre  round  the  room.     The  right  of  the  Speaker  coined  there  in  18414,  and  criminals  were  first  executed 

IS  occupied  by  the  ministers  and  their  adherents,  the  on  Tower  Hill  in  the  year  1466.     The  Tower  is  an  ir- 

left  by  the  opposition.  Strangers  are  admitted  either  by  regular  assemblage  of  buildings  of  various  sorts,  sur« 

an  order  firom  a  member,  or  by  money  given  to  the  rounded  by  a  wall  and  large  moat  full  of  water,  in  a 

doorkeepera;  but  as  the  gallery  is  very  small,  it  is  ne-  circumference  of  about   1200  feet,  forming  an  area  of 

cesaary  to  be  there  whenever  an  interesting  debate  is  three  or  four  acres.     Its  site  being  rather  elevated,  it 

expected,  sometimes  as  early  as  10  or  12  o'clock.     The  overlooks  the  town  and  the  river.    The  principal  build* 

regular  business  seldom  commences  before  four  or  ^ve  ings  within  the  Tower  are  the  church,  the  white  tower, 

o'dock.  the  ordnance  office,  the  record  office,  the  jewel  office. 

The  great  public  departments  of  Government  have  the  horse  armoury,  &c.  The  armoury  is  the  most  strike 

th«r  respective  offices  m  Whitehall,  or  the  streets  lead-  ing  sight  in  the  Tower ;  the  room  in  which  it  is  con* 

ing  out  of  it.     At  the  head  of  these  departments  is  the  tained  is  S^5  feet  long,  and  there  are  frequently  up- 

Treasury.    The  building  so  called  is  very  extensive,  wards  of  1 50,000  stand  of  arms,  kept  in  the  best  possible 

but  by  no  means  handsome,  with  the  exception  of  the  order,  and  arranged  with  great  taste.    There  is  besides 

front  towards  the  Park,  and  certainly  very  inconve-  the  Spanish  armoury,  consisting  of  the  spoils  of  the 

nient     Every  thing  relating  to  the  management  and  Armada ;  the  Sovereigns  of  Great  Britain  from  William 

control  of  the  revenue  is  transacted  at  the    (  reasury.  the  Conoueror  to  George  II.  in  their  real  armour ;  the 

The  office  of  the  Secretary  of  State  for  the  Home  De-  jewels  of  the  Crown ;  and  the  menagerie.   Stote  prison* 

I»rtment  a^oins  the  Treasury ;  it  formerly  belonged  to  era  are  confined  in  the  Tower. 

the  Duke  of  Dorset     At  this  office  is  transacted  every        Of  the  Inns  of  Court,  the  Temple  is  the  most  and-  Iniii  of 

^ng  relating  to  the  police,  and  internal  administration  ent  and  the  most  celebrated.     It  was  founded  by  the  Court, 

of  tiic  country.   The  offices  of  the  other  two  Secretaries  Knights  Templars  in  the  year  1 1 85  ;  and,  on  their  sup- 

of  SUte,  the  Foreign  and  Colonial,  are  situated  in  Down-  presaion  in  1810.  Edward  III.  gave  it  to  the  Knights 

oig-Street ;  the  builduigs  of  each  are  plain,  but  suffi-  of  St.  John  of  Jerusalem :  they  soon  afterwards  leased 

2f"  I  *^°**^®  *"^  convenient ;  the  respective  names  it  to  the  students  of  the  law,  in  whose  possession  it  has 

rt^eachoffice  suffiaently  point  out  their  objects.     The  continued  ever  since.     It  is  divided  into  two  societies 

kiane  Guards,  which  contains  the  offices  of  the  com-  of  these  students,  called  the  Inner  and  Middle  Tem- 

"i  ^  ^  u     '        secretary  at  war,  the  adjutant-ge-  p'e.    The  whole  range  of  building  which  goes  under 

ncral^wid  the  quarter-master  general,  is  situated  at  the  the  name  of  the  Temple  is  very  extensive,  as  it  stretches 

^ct  rwJ*  •'""^  ^"^ »  *^  "  *  handsome  buOding  north  and  south  from  Fleet  Street  to  the  river,  and 

ei  stone.    There  are  generally  in  London  and  iu  im^  eastand  wcstirom  Lombard  Street,  Whitefriarsi  taEs- 
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I'OiidoB.  sex  Street  in  the  StrancL  There  are  two  entrances  f\rom 
Fleet'Street,  one  to  the  Inner,  and  the  other  to  the 
Middle  Temple.  The  garden  of  the  former,  on  the 
banks  of  the  river,  is  uncommonly  pleasant  and  well 
kept.  The  Temple  diurch  is  a jrooa  specimen  of  the 
Norman  style  of  ardiitectare.  The  halls  of  both  the 
Inner  and  Middle  Temple,  but  especially  of  the  lat- 
ter, are  very  spacious  and  elegant  The  government 
of  the  whole  is  vested  in  the  benchers.  Lincoln's  Inn 
is  the  next  in  importance  to  the  Temple :  it  was  so  call- 
ed from  being  the  inn  or  town  house  of  Henry  Lacy, 
Earl  of  Lincoln,  who  died  there  in  the  year  1310. 
Most  of  the  buildings  are  old  and  irregular ;  but  the 
stone  buildings,  as  they  are  called,  that  front  the  west, 
with  a  beautiful  garden  before  them,  and  Lincoln's 
Inn  Square  beyon^  are  elegant  and  convenient  The 
garden  in  summer  is  open  to  the  public,  and  is  a  fa- 
ahtonable  and  pleasant  promenade.  The  whole  of  Lin- 
coln's Inn,  as  well  as  the  other  inns  of  court,  are  let  in 
chambers  or  floors.  Gray's  Inn,  on  the  north  side  of 
Holborn,  was  a  house  belonging  to  the  Grays  of  Wil- 
ton, who  resided  there  from  1315  till  the  reign  of  Ed- 
ward II L  when  they  demised  it  to  the  students  of  law. 
The  other  inns  require  no  particular  notice.  Fumi- 
val's  Inn  in  Holborn  is  at  present  rebuilding.  Doctor's 
Commons  is  situated  to  the  south  of  St  Paul's  church- 
yard. It  consists  principally  4>f  two  squares:  there 
are  five  courts  in  it ;  the  court  of  arches,  admiralty, 
prerogative,  delegates,  and  oonsistoiy. 

Having  thus  considered  London  as  the  seat  of  the 
ffovemment  of  the  British  empire,  we  are  now  to  view 
It  with  respect  to  its  jurisdiction  as  a  city.  We  must 
bear  in  mind  that  London,  in  the  usual  and  most  ex- 
tended acceptation  of  the  word,  comprehends  not  mere- 
ly the  city  of  London  and  its  dependencies,  but  also 
the  borough  of  Southwark  and  the  adjacent  parishes  in 
Surry  ;  the  city  and  liberties  of  Westminster,  and  se- 
veral parishes  m  Middlesex.  Before  we  proceed  to  the 
consic^ration  of  the  civil  government  of  the  dty  of 
London,  we  shall  notice  the  government  of  the  borough 
of  Southwark,  &c. 

We  have  alreadv  mentioned,  that  the  borough  of 
Southwark  is  divided  into  two  parts,  called  the  Bo- 
rough Liberty  and  the  Clink.  The  former  is  reckon- 
ed one  of  the  wards  of  the  city  of  London,  and  is  call- 
ed Bridgeward  Without  It  is  under  the  jurisdiction 
of  the  Lord  Mayor,  who  is  its  bailiff,  having  an  alder- 
man, steward,  and  deputy  bailiff.  The  Clink  is  under 
the  control  of  the  Bisnop  of  Winchester,  who,  by  his 
steward,  keeps  a  court  leet  and  a  court  of  record  on  the 
Bankside.  A  court  of  conscience  is  also  established 
here.  The  out-parishes  in  Middlesex  and  Surry  are 
under  the  jurisdiction  of  the  justices  of  the  peace  for 
these  counties,  as  well  as  of  the  justices  of  the  police 
offices  which  are  situated  in  them,  as  will  be  noticed 
afterwards.  The  government  of  the  city  and  liberties 
of  Westminster  is  under  the  jurisdiction  of  the  dean 
and  chapter  of  Westminster,  in  civil  as  well  as  ecclesi- 
astical affiurs;  but  the  civil  part  has  long  been  in  the 
hands  of  laym^i,  selected  and  confirmed  by  the  dean 
and  chapter.  The  principal  magistrate  is  the  high 
bailift,  usually  a  nobleman:  he  is  chosen  for  life;  a 
deputy  steward,  chosen  by  the  high  steward;  and  a 
high  bailiff,  nominated  by  the  dean,  and  confirmed  by 
ti^  high  steward.  There  wte  also  16  burgesses,  and  a 
high  constable. 

Tbe^ivil  ffovemment  of  the  dty  of  London,  proper- 
ly so  called^  and  its  dependenciesi  ia  vested  in  the 
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corporation,  which  consists  of  the  lord  mayor,  the  LnJ 
sheriffs,  the  aldermen,  and  the  common  council.  The  ^^yt 
lord  mayor  and  sheriffs  are  chosen  annually  by  the 
livery,  the  former  on  the  29th  of  September:  he 
does  not,  however,  enter  on  his  office  till  the  9th 
of  November.  The  sheriffs  have  jurisdiction  not  only 
in  the  city,  but  also  over  the  whole  of  the  counWof 
Middlesex :  th^  enter  on  their  office  on  the  29th  of 
September.  The  aldermen  are  chosen  for  life.^bj  sudi 
of  the  householders  of  the  wards  as  are  freemen.  There 
are  25  wards.  The  aldermen  are  the  principal  magis* 
trates  in  their  respective  wards;  and  with  the  lord 
mayor,  the  recorder,  and  the  common  sergeant,  sit  u 
judges  to  try  capital  offences  and  misdemeanors  at  the 
Old  Bailey.  Tne  common  council  consists  of  the  lord 
mayor,  25  aldermen,  and  236  members :  the  latter  are 
chosen  annually  by  the  freemen  householders.  No 
ward  can  have  more  than  twelve,  nor  any  fewer  than 
six.  The  livery  are  the  freemen  of  the  different  trsdei 
or  companies.  Many  of  these  are  extremely  rich  ux 
landed  property.  Among  the  most  wealthy  are  the 
mercers,  grocers,  drapers,  fishmongers,  goldsmiths, 
merchant  tailors,  ironmongers ;  all  of  which  companies, 
besides  several  others,  possess  magnificent  halls.  The 
official  residence  of  the  lord  mayor  is  in  the  mansion* 
house  at  the  east  end  of  the  Poultry  :  it  is  a  heav^,  in- 
elegant building,  only  it  contains  some  magmfioent 
apartments,  especially  the  Egyptian  Hall.  The  allow- 
ance  to  the  lord  mayor  is  £8000  per  annum.  Guild* 
hall,  at  the  top  of  King  Street,  Cbeapside,  is  the  place 
where  the  meetings  of  the  corporation  of  London  are 
held.  It  is  a  fine  Gothic  building,  all  of  which,  ex* 
cept  the  front,  was  built  soon  afler  the  fire  of  London: 
the  front  was  finished  in  1789.  The  hall  in  which  die 
meetings  of  the  corporation  are  held,  is  153  feet  lon|^, 
48  broad,  and  55  high.  There  are  several  monuments 
and  paintings  in  it. 

The  police  of  the  metropolis  is  on  a  very  extenrive  Policy 

Slan,  and  upon  the  whole  is  very  well  managed  andef- 
cient  The  head  police  office  is  in  Bow  Street,  Co* 
vent  Garden,  which  is  under  the  immediate  direction 
of  the  secretary  of  state  for  the  home  department. 
There  are  also  police  offices  at  Queen's  Square,  West- 
minster, Marlborough  Street,  Hatton  Garden,  Worship 
Street,  Lambeth  Street,  Whitechapel,  High  Street 
Shadwell,  and  Union  Street  in  the  Borough.  The  office 
at  Wapping,  is  for  offences  connected  with  the  shipping 
and  port  of  London ;  for  the  same  object,  there  m  s 
floating  police  establishment  in  a  ship  moored  in  the 
Thames..  The  whole  number  of  people  employed  to 
preserve  the  peace  and  safety  of  the  metropolis  and  itj 
suburbs,  including  Watchmen  and  patroles,  is  reckoned 
at  8077.  By  an  act  of  Parliament  passed  in  the  year 
1794-,  two  regiments  of  militia  are  raised  in  the  cit^» 
amounting  to  2200  men  :  One  must  always  remam  m 
London,  the  other  may  be  marched  to  the  distance  ot 
12  miles  from  it.  n      «  m 

The  dty  of  London  returns  four  members  to  Ptf-  M«ojJ^ 
liament.  This  privilege  was  conferred  in  the  48tli  ptf 
year  of  Henry  II.  and  the  right  of  election  is  vest- 
ed in  the  livery,  who  consist  of  about  10,000  vo- 
ters. Southwark  returns  two  members  to  ?«'' jf"*"j 
this  privilege  was  conferred  in  the  23d  year  of  Edwara 
I.  The  right  of  election  is  vested  in  the  inhabitantt 
paying  scot  and  lot,  who  amount  to  about  'J'^* 
Westminster  also  returns  two  .members  to  **™*t 
ment  This  privilege  was  conferred  in  the  1st  jresr  « 
I.  and  the  right  of  flection  vested  m  toe 
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^»   mhal)iUoU  paying  teot  and  lot,  who  amount  to  nearly 

r^  14,0Q0. 

It  gtill  remains,  to  consider  London,  under  its  most 
important  and  striking  character,  as  the  greatest  com- 
merdal  dty  in  the  world.  The  west  end  of  the  town, 
that  is,  all  to  the  west  of  CharingXross,  is  inhabited  by 
the  nobility  and' gentry,  and  those  dependent  on  them 
for  employment,  or  occupied  in  the  government  olBccs. 
The  city,  or  the  principal  trading  part  of  the  town,  ex- 
tends trom  Charing-Cross  to  the  east  end  of  Leadenhall 
Street :  to  the  east  of  this  street,  the  inhabitants  are 
those  of  a  sea  port,  in  their  manners,  employment, 
&c  Southwark  is  chiefly  inhabited  by  wholesale  and 
retail  provision  merchants. 

The  commerce  of  London,  in  its  most  extended  sense, 
may  be  divided  into  three  parts :  First,  the  commerce, 
strictly  so  called,  or  the  trade  of  the  metropolis  with 
foreign  countries,  and  with  other  parts  of  Great  Britain 
and  Ireland ;  connected  with  this,  may  be  considered 
the  shipping :  Secondly,  the  principal  manufactories 
that  are  carried  on  in  London ;  and,  thirdly,  the  retail 
trade.  Before  we  consider  the  commerce  of  London, 
in  the  strict  acceptation  of  the  word,  as  it  at  present 
exists,  it  may  be  proper  to  give  a  few  short  notices  of 
its  stale  at  former  periods,  so  that  its  progressive  increase 
may  be  seen. 

When  the  siege  of  Calais  was  about  to  be  undertaken, 
in  the  year  1S46,  the  various  sea  ports  in  England  were 
obliged  to  furnish  a  certain  number  of  ships  and  marin- 
ers to  carry  it  on ;  at  that  period,  London  furnished 
only  25  ships  and  662  men,  while  Dunwich  in  Suffolk, 
a  place  scarcely  known  at  preaent,  furnished  43  ships 
and  1095  men ;  Fowey  47  ships,  and  770  men ;  Dart- 
mouth SI  ships,  and  757  men ;  and  Plymouth  26  ships, 
and  603  meo.    And  even  so  late  as  the  middle  of  tne 


l6th  century,  there  were  not  above  four  ships  that  Lood<m. 
were  above  120  tons  each,  (besides  those  of  the  royal 
navy,)  within  the  river  Thames.'  At  the  end  of  this 
century,  the  commerce  and  shipping  of  London  must 
have  increased  considerably,  for  ten  ships  were  furnish- 
ed by  the  merchants  to  oppose  the  Spanish  Armada. 
In  the  year  1613,  Loudon  paid  in  customs  £109,572, 
18s.  4d.  and  all  the  out  ports  only  £38,502,  9s.  4d. ;  or 
little  more  than  one-third  of  what  London  paid.  In 
the  year  1710,  according  to  Da venant,  the  proportion 
of  the  amount  of  customs  received  at  the  port  of  Lon« 
don,  was  considerably  above  three  and  a  half  to  one, 
compared  to  the  customs  received  at  the  out  ports ; 
the  former  being  iH  ,268,095,  and  the  latter  £346,081  : 
hence,  it  appears,  that  the  custom  duties  both  of  Lon« 
don  and  the  out  ports,  had  increased  nearly  ten-fold  in 
about  the  perioa  of  a  century.  Between  Christmas 
1727i  and  Christmas  1728,  there  arrived  at  the  port  of 
London  8889  vessels,  of  which  6837  were  coasters, 
and  2052  from  abroad.  In  the  year  1732,  there  be- 
longed to  the  port  of  London  1417  vessels,  from  15  to 
750  tons,  containing  178,557  tons,  and  navigated  by 
21797  men,  and  of  these  ships,  there  were  130,  from 
300  to  500  tons ;  and  83  from  200  to  300 ;  all  the  rest 
were  under  200  tons,  except  one  ship  belonging  to  the 
South  Sea  Company,  of  750  tons.  In  the  beginning  of 
the  present  century,  (30th  September,  1800,}  there  be- 
longed to  the  port  of  London  m  the  foreign  trade,  1810 
vessels,  the  tonnage  of  which,  amounted  to  503,676.tons, 
and  they  were  navigated  by  37,046  men ;  and  in  the 
coasting  trade,  there  were  856  vessels,  of  6^,5S6  tons, 
and  navigated  by  4356  men.  The  same  year,  the  fol- 
lowing were  the  proportions  of  the  commerce  of  £ng- 
land^  at  London,  ana  the  out  ports. 


London 
Out  porta 


Imports. 

£18,843,172     2  10 
9^514,642  11  10 


Hence,  it  appears,  that  London  at  this  time  had  near- 
ly two-tldrda  of  the  commerce  of  all  England ;  and  as 
the  total  imports  of  England  and  Gotland  were 
£30,570,605  :  6  :  4 ;  and  their   total   exports  were 


Exports. 

Bridsh  Merchandize.  Foreign  Merchandize. 

13,272,494    0    5  12,156,428  l6    2 

ai83,066    9  11  6,192,960  11    4 

£43,152,19 : 5 :  6,  London  possessed  considerably  above 
one  half  of  the  whole  commerce  of  Great  Britain. 

The  following  Tables  will  istill  further  illustrate  the  At  the  end 
progressive  increase  of  the  commerce  and  shipping  of  of  the  16th 
London  till  the  beginning  of  the  preaent  century.  century. 


A  StaU  of  the  Customs  ofEngland^  ^c. 

The  total  anxrant  of  the  Cuttoms  of  England. 

ItlS  At  the  Port  of  London,  Outwards £6l',322  16    7 

Liwarda 48.850    1    9. 

£109,578  18    4 

At  an  the  Out  Fortg,  Outwards £25,471  19    7 

Inwaids      ....••        13,030    9    9 

.  38,508    9    4 

N.  B.  Very  near  three  to  one  in  &TOur  of  London.  -    .....    .^.-.^.-^..^^^JL^^  146,075    7    8 

1W4  Theikrmofthecnstonisof  England,  as  stated  by  Davenant,  was  only  per  annum    -    .    -    .       390,000    0    0 

1671  to  1088  The  cuatoms  in  England  produced,  in  17  years,  as  stated  by  Davenant,  £9,447,797,  or  on  an 

amage  per  annum 555,758    0    0 

iIa2^^^** '^*°**"^°*"*^*^**^''^™'*"*^"8l<«d»  wtta^erageof  15y^^  -        1358,764    0    0 

1709  Hie  gross  customs  of  Great  Britain  were,      -        -        .        .        •        .        8,319,380    0    0 

Deduct  drawbacks,  charges,  &e« 965,837    0    0 

1,1,  1353,488    0    0 

1711  The  aiiMiunt  of  the  customs  received,  as  stated  by  Davenant,  in  the  port  of  London  8.319,380    0    0 

Out  porta 346,081    0    0 

17W  rnu  _.  .  -  1,614^176    0    0 

'fvz  -l^c  SIMS  amount  of  the  customs  for  the  port  of  London  may  be  citiDUitcd  at  about  3,580,000    0    0 

Deducidrawbacks,  charges,  Ac 1,350,000    0    0 

rru  .^        ^  8,830.000    0    0 

i^  groascnstflms  of  Great  Britain  may  be  estmiatcd  at  about         .....        6,040,000    0    0 
The  net  costoms  of  ditto*  paid  into  the  ejubeqyer,  may  be  flstinurt^  .  .       3»990i000    0    0 
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LONDON. 


Londoiu 


Value  of  Imports  and  ExporU. 


IMPOSTS  OF  EMOLAV]). 

^7    m 

Of  which  for  . 

For  the  rest  of 

Yam 

Valuer 

London* 

England. 

i6»r. 

£  3^489,586 

1700 

5,970,175 

£4^785,538 

£  1,184,637 

1737 

7,073,638 

5,935,254 

1,738,424 

1756 

7,961,603 

5,333.257 

2,628,346 

1763 

11,665,036 

8,146,417 

3,518,619 

1784 

14,119,369 

10,314,872 

S.804,497 

1791 

17,688,151 

12,016,229 

5,671,822 

179f 

17,897,700 

12,071,674 

5,826,326 

XXP0&T8  or  EXOLAim. 

1697 

£  3,535,909 

1700 

7,802,716 

aC  5,387,787 

£1,914,929 

1737 

11,842,320 

7,362,867 

4,479,953 

1756 

12,517,640 

8,347,100 

4,170,540 

1763 

16,160,181 

9,389,570 

6,770,611 

1784 

14,804,161 

8,260,278 

6,543,883 

1791 

21,435,459 

12,944,192 

8,491,267 

1792 

23,674,315 

14^742,516 

8,831,799 

EXTORTS  AXD  XICPOXTS  OF  OBXAT  BAITATV. 

Imports. 

Exports. 

1191 

£  19,669,782 

£  22,731,995 

nn 

• 

19,659,358 

24,905,200 

Siaie  of  Shipping,  Sfc. 

17S8,   Ships  trrived  in  London  from  foreign  parts, 

of  which  were  British       .        .        .        1839 

213 


2052 
6837 

8886 


Tons, 


Goasteis 


173t..  The  numher  of  diips  bdongmg  to  the  Port 
of  London,  taken  from  the  register  of 
tbe  CiMtoahoiise,  were-^ 

1417  ships  from  15  to  750  tons, 

maiEmff       •        .        •        • 
Navigated  hf  21,797  men. 
Of  these  .  1  was  of     .  750tonA 

130  were  from     300  to  500 
83    .        •        200     800 
The  remamdcriiiidcr  200 

%74lt  The  nmnher  of  ships  employed  at  Bristol 
ia  foreign  trade,  indudjng  that  to  Ir«« 

land,  were 

At  Liverpool,  ditto     ditto    •        •        • 
N.  B.  Both  are  exdudvc  of  coasters. 

IWSi  The  nnmher  of  ships  desred  from  Evo- 
S.A)a>  were— British        •        • 

Foreign'      •        •        % 


Of  which  in  LoiCDOK  were— Britiidi 

Foreign 


178,557 


400 
900 


7957   613,700 
355     41,254 


1792.  The  nimibor  of  ships  belongbig  to  th«  pott 
of  London  were  about         •  , 

Tonnage       .       • 
Of  these  about  24  were  from  500  to  750  tons. 
260  ...    300 ..  500 
360  .    •    .    200  ..300 


18G0 

374»0()0 


^ 


8312  654,954 


1216  153,969 
150  26,2S1 


1369  180,250 


1V92.  The  number  of  ships  deared  ont  from  the 
Port  of  London  fm  foreign  parts  were— 

British,  about        .        1700 
Foreign        «        .  500 


Gf  about  (and  eidusire  of  eoatten) 


2200 
3 


399,000 


At  present,  the  total  amount  of  the  value  <tf  all  the  ^ 
property  that  is  imported  into  London,  or  exported'" 
nrom  it,  including  both  the  coasting  and  foreign  tnuk, 
is  estimated  at  nearly  £70,000,000  annually ;  of  whidi 
the  import  coasting  trade  is  nearly  £5,000,000;  the 
export  coasting  trade  about  £8,000,000;  the  foreign 
import  trade  about  1^30,000,000,  and  the  foreign  ex- 
port trade  about  27,000,000.  The  two  greatest  bnmdies 
of  the  foreign  trade  are  those  of  the  East  and  West  In- 
dies. Of  the  former,  there  are  goods  to  the  amount  of 
upwards  of  103,000,000  exported,  and  nearly  £5,000,000 
imported.  Theimportsof  the  West  India  trade  amooot 
to  upwards  of  £8,000,000,  and  the  exports  to  nearly 
£4,000,000.  The  number  of  ships  and  amount  of  ton- 
nage  required  to  carry  on  all  the  trade  of  London,  mty 
w3l  be  conceived  to  be  immense.  On  an  avenge  of 
some  years,  the  exports  and  imports  have  employed 
upwards  of  4O00  vessels ;  and  the  coasting  trade  near- 
ly 9000 :  the  outward  and  inward  tonnage  avenging, 
on  the  whole,  nearly  1,800,000  tons.  In  the  courae  of 
the  year,  there  generally  arrive  about  14,000  vessels,  in- 
cluding their  repeated  voyages.  The  number  of  ves- 
sels  belonging  to  the  port  of  London,  on  an  avenge  of 
some  years  back,  amounts  to  nearly  3000,  of  sboat 
600,000  tons,  and  navigated  by  about  45,000  men. 
About  one-sixth  of  the  tonnage,  and  on^fourth  of  the 
men,  are  employed  in  the  East  India  trade;  and  sboat 
one-fourth  or  the  tonnage,  and  one-third  of  the  men,  in 
the  West  India  Trade.  Of  the  coasting  trade,  that 
from  NewcaaUe,  &c  with  coals,  is  the  most  extenuTe. 
The  colliers,  by  their  repeated  voyages,  exceed,  in  mnn- 
ber  of  ships  and  tonni^e,  that  employed  in  the  foreign 
trade.  The  imporUtion  of  coals,  on  an  average  of  seven 
years  preceding  1732,  was  474,717  chaldrons;  it  now 
amounts  to  about  900,000  chaldrons  per  annum,  the 
value  of  which  may  be  estimated  at  nearly  £l,800,00a 
There  generally  arrive  in  the  course  of  the  year  sboot 
4500  vesscb  with  coals. 

The  river  navigation  also  emplovs  a  great  number  of 
vessels  of  different  descriptions;  there  being gcnerdJy 
about  3000  barges,  about  350  punts»  &c.  which,  witfc 
hoys,  &c.  are  estimated  to  make  the  total  tonnsge  <w- 
ployed  in  Uie  river  navigation  about  110,000^  The 
number  of  wherries  is  about  3000,  and  there  are  sbout 
8000  men  employed  in  navigating  them  and  the  other 
small  craft.  . 

We  must  now  briefly  consider  the  river  bv  mcsns  oi  in* 
which  this  immense  traffic  is  carried  on.  The  portrt  w 
London,  in  the  legal  definition  of  the  term,  extends  from 
the  North  Foreland,  in  Kent,  and  Shoebeny  New,  on 
the  coast  of  Essex,  (four  miles  north  of  Sheemess)  to 
London  Bridge :  but  the  jurisdiction  of  the  ^^V^' 
tion  of  London,  in  whom  is  vested  the  .conservancya 
the  port,  reaches  only  to  Gravesend,  on  the  Kent  8W 
whifc  on  the  Essex  side,  a  stone  a  litUe  above  South- 
end marks  the  limits  of  its  jurisdiction.  The  port  « 
London,  as  far  as  regards  the  loading  and  dischsr«©g 
of  ships,  is  confined  to  the  reach  of  the  river  betww 
Deptford  and  London  bridge,  a  distance  of  aboatfcur 
miles,  with  a  breadth  of  from  400  to  500  yards,  in" 
apace  may  be  considered  as  oonsistmg  of  four  divijons, 
tC  Upper  Pool,  which  extends  about  1 600  yards  Da- 
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idpA.  low  London  bridge.:  the  Middle  Pod,  which  extends 
r^  from  thence  to  'Wappbg  new  stairs,  about  700  yards ; 
the  Lower  Pool,  which  extends  from  Warning  to  Lime- 
house,  about  1800  yards ;  and  the  space  below  to  Dept- 
ford,  about  €700  yards.  As  far  as  Deptford,  the  Thames 
is  navigable  for  vessels  of  almost  any  burden,  though  it 
is  usual  for  Indiamen  to  take  out  a  part  of  their  cargoes 
in  Longreach ;  to  the  Lower  Pool  for  vessels  of  400 
Urns ;  to  London  ^idge  for  those  of  200  tons ;  and 
nearly  ISO  miles  above  London  Bridge  for  large  barges. 
The  tides  flow  up  the  Thames  to  the  distance  of  near- 
ly 60  mfles  from  its  mouth,  at  the  rate  of  about  eight 
miles  in  four  hours ;  but  the  water  is  not  jBalt  higher 
than  Gravesend,  abont  30  miles  below  London  Bridge. 
At  Gravesend,  Uie  river  is  about  a  mile  broad,  and  at 
London  about  a  quarter  of  a  mile :  at  low  water,  it  loses 
about  one-third  of  its  breadth.  The  spring  tides  rise 
about  18  or  20  feet ;  the  neap  tides  12  or  14  feet  The 
tide  ebbs  about  seven  hours,  and  flows  about  five  hours. 
On  the  London,  or  north  side  of  the  river,  is  thedec»« 
est  water.  It  is  difficult  to  form  an  estimate  of  ue 
number  of  ships  that  can  or  do  lie  in  the  river  at  one 
time,  as  it  depends  greatly  on  peace,  war,  seasons,  and 
the  nature  of  particular  trades ;  but  they  seldom  exceed 
from  1100  to  1400  sail  at  a  time,  including  colliers 
and  coasters.  At  tiroes,  there  have  been  nearly  900 
flail  of  colliers  in  the  Pool. 
^  The  improvement  of  the  navigation  of  the  Thames 
^  appears  to  have  been  begun  at  a  very  early  period ; 
^^  for  the  greatest  part  of  the  embankment  that  reaches 
from  the  Nore  almost  as  high  as  Richmond  (a  work  by 
the  bye,  the  importance  or  even  existence  of  which  ap- 
pears to  be  little  known}  is  so  ancient,  that  there  is  not 
any  record  or  trace  in  history  when  or  by  whom  it  was 
formed.  Southwark  is  expressly  mentioned  in  the 
year  1 102 ;  yet  as  it  stands  on  ground  evidently  pro- 
tected from  the  river  by  an  embankment,  the  Thames 
most  have  been  embanked  before  that  period ;  and 
there  is  even  good  reason  to  believe,  that  the  embank- 
ment was  formed  as  early  as  the  time  of  the  Romans,  as 
they  had  houses  and  burying-groonds  in  St.  George's 
Fields;  ground  undoubtedly  below  the  level  of  the 
hij^h  tides.  The  site  of  St«  John,  Wapping,  and  parts 
adjacent,  were. anciently  within  the  influx  of  the  river, 
and  are  supposed  to  have  been  first  embanked  in  the  year 
1S14.  In  the  years  1513  and  1544,  forts  were  built  for 
fnarding  theri ver  and  protecting  its  navigation.  In  1 606 
and  1624,  acts  of  parliament  were  passed  for  the  improve- 
ment of  its  navigation  as  high  as  Oxford.  In  1 636,  a  com- 
mission was  issued  for  inquiring  into,  and  preventing 
encroachments  on  the  river  Thames  by  ladders,  stairs, 
trap  doors,  &c.  from  which  rubbish  and  dirt  were  usual- 
ly thrown  into  it,  to  the  great  detriment  of  its  naviga- 
tioQ.  In  l€85,  it  was  ascertained  that  between  that 
time  and  the  year  1649  the  river  had  lost  nearly  4  feet 
*  m  depth.  In  the  year  1776,  at  the  commencement  of 
the  American  war,  the  punishment  of  transportation  to 
America  was  changed  to  that  of  hard  labour  in  raising 
n&d,  soil,  and  gravel,  from  the  shoals  in  the  Thames ; 
■nd  the  next  year,  the  corporation  of  the  city  of  Lon- 
don (whose  conservancy  of  the  river  extends  as  high  as 
Staines  bridge)  finding  their  operations  in  improving 
the  narigation  above  London  impeded  by  the  interfe- 
^ttce  of  private  proprietors  of  tolls,  obtained  authority 
trom  parliament  to  nurchase  all  the  private  tolls,  and  to 
take  a  moderate  toll  from  every  barge  in  proportion  to 
twmage  and  distance.  Such  are  the  principal  measures 
that  have  been  adopted  to  preserve  and  improve  the  na- 
^gation  of  the  Thames.    At  present,  the  banks,  &c 


that  are  occasionally  formed  by  the  current,  are  remo- 
ved either  by  manual  labour,  or  by  means  of  the  dredg- 
ing machines. 

The  warehouses  and  docks  next  require  our  notice. 
Nearly  the  whole  of  the  north  side  of  the  Thames,  and 
a  ^preat  portion  of  the  south  side,  from  Westminster 
Bndge  to  Poplar,  and  the  opposite  shore,  is  occupied 
by  wharfs  and  warehouses.  The  East  India  Compa« 
ny's  warehouses  are  also  very  extensive:  they  are  situ« 
atied  in  New  Street,  Bishopsgate  Street,  are  of  very 
great  height,  and  are  fitted  up  in  the  most  convenient 
manner.     The  wharfs  having  been  found  very  inade- 

Suate  to  the  increased  commerce  of  London,  various 
ocks  have  been,  within  a  few  years,  excavated,  to  re* 
oeive  the  different  branches  of  the  trade ;  and  they  are 
justly  deemed  the  most  wonderful  works  of  the  kind  in 
the  worid.  The  first  commenced  was  a  navigable  ca- 
nal through  the  Isle  of  Dogs,  and,  on  the  north  side 
of  the  canal,  docks,  wharfs,  and  magasines  for  the  West 
India  trade :  they  were  begun  in  1800,  and  completed 
in  1802.  The  river  here  forms  a  great  bend,  round 
a  low  head  of  land,  called  the  "Isle  of  Dogs,  through 
which  the  canal  and  several  basins  have  been  dug,  co- 
vering about  60  acres,  and  kept  always  full  by  meana 
of  locks :  so  that  the  largest  ships  may  be  always  afloat. 
These  basins  are  divid^  into  basins  of  imports  and 
exports,  and  surrounded  by  ranges  of  warehouses  to  a 
prodigious  extent.  The  northern  dock»  for  imports,  is 
S600  by  510  feet,  and  29  feet  deep:  it  will  hold  be- 
tween 200  and  800  sail  of  ships.  The  export  dock  on 
the  south  side  is  2600  by  400  feet :  the  depth  of  both 
is  29  feet.  An  open  shed,  along  the  whole  line  of  the 
water  in  front  of  the  warehouses,  receives  the  cargoes : 
the  goods  are  hoisted  up  to  the  warehouses  by  means  of 
cranes  with  chains.  Some  idea  of  the  great  facilities 
afforded  to  commerce  by  the  docks  may  be  formed, 
when  it  is  stated,  that,  in  the  course  of  five  months, 
460  vessels  have  been  discharged,  their  cargoes  consist- 
ing of  160,000  hogsheads  of  sugar,  82,000  casks  and 
125,000  bags  of  coffee,  11,000  bales  of  cotton,  besides 
a  quantity  of  pimento,  cocoa,  and  wine.  The  East  In- 
dia docks  are  situated  a  little  below  Blackwall:  they 
were  built  in  1805.  The  discharging  dock  is  1410  feet 
long  and  560  wide,  containing  18^  acres.  The  load« 
ing  dock  is  780  feet  long  and  520  wide,  containing  9i 
acres :  the  depth  of  both  is  SO  feet  They  are  entered 
from  the  river  by  a  basin  of  2|  acres :  the  entrance  lock 
is  210  feet  longi  and  the  gates  48  feet  wide :  the  depth 
in  ordinary  spring  tides  is  24  feet.  The  London  dock, 
which  was  built  in  1808,  is  erected  in  the  angle  of  the 
river  below  Wapping,  between  Ratcliffe  Highway  and 
the  Thames :  it  covers  20  acres.  Its  length  is  1262 
feet,  and  width  690 ;  its  depth  27  feet.  It  is  capable 
of  receiving  280  vessels  of  SOO  tons  and  upwards.  The 
warehouses  for  storing  tobacco  and  wine  cover  5  acres, 
and  the  whole  is  surrounded  by  a  wall. 

The  trade  between  London  and  the  other  parts  of 
Great  Britain,  is  carried  on  partly  by  means  of  coast- 
ing vessels  and  barges,  which  navigate  the  Thames  and 
the  panals,  &c  connected  with  it,  and  partly  by  means 
of  waggons,  &c.  The  former  branch  has  been  already 
consicfered  :  with  regard  to  the  latter,  it  is  calculated 
that  above  40,000  waggons  and  other  carriages,  includ- 
ing their  repeated  joumies,  arrive  and  depart  annually, 
laden  with  goods  of  various  descriptions,  occasioning 
a  transit  of  probably  £  50,000,000 :  this,  with  about 
70  millions  of  foreign  and  coasting  trade,  will  make 
together  a  sum  of  about  120  millions  worth  of  property 
annually  moving  to  or  from  London.    The  Thames 
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r^ondon.  unites  with  the  Grand  Junction  Canal  at  Brentford ; 
but  London  derives  a  further  advantage  from  this  canal, 
by  its  being  carried  into  its  immediate  vicinity  at  Pad* 
dUngton ;  and  by  means  of  it,  a  great  and  increasing 
communication  is  carried  on  between  the  metropolis 
and  nearly  the  whole  of  England.  It  is  intended  to 
extend  this  canal,  till  it  joins  the  Thames  at  Wap« 
ping. 

The  manufactures  of  London  are  very  various, 
and  some  of  them  are  carried  on  on  a  very  extensive 
scale.  The  southern  banks  of  the  river,  for  a  con- 
siderable extent,  are  lined  with  maYiufactories,  such 
as  iron- founders,  dyers,  soap  and  oil-makers,  glass- 
makers,  distillers,  and  hat-makers,  &c.  The  other 
principal  manufactures  consist  chiefly  of  fine  goods  and 
articles  of  elegant  use,  such  as'  cutlery,  jew^lery,  ar- 
ticles of  gold  and  silver,  japan  ware,  cut-glass,  cabinet- 
work, carriaffes,  &c.  The  breweries,  shipbuilding- 
yards,  oil-clom  and  paper-hanging  manufactories,  vi- 
negar works,  and  chemical  manufactories,  also,  are  on  a 
large  scale;  but  the  manufactures  that  employ  the 
greatest  number  of  men,  are  the  silk  manufactures  in 
Spital6elds,  and  the  watch  manufactory  in  Clerken- 
well,  each  of  which  employ,  when  trade  is  brisk,  about 
7000  people. 
BetAil  trade.  The  retail  trade  is  immense.  This'will  clearly  ap- 
pear, when  we  reflect  that  the  population  of  London 
exceeds  one  million ;  that  the  strangers  who  are  con- 
stantly in  the  metropolis  are  very  numerous,  and  are 
always  purchasers  to  a  very  large  amount ;  and  that 
there  are  two  sets  of  streets  running  almost  parallel 
nearly  the  whole  extent  of  London  from  east  to  west, 
which,  with  very  few  exceptions,  form  a  line  of  shops ; 
the  one  lying  to  the  south,  near  the  river,  extends  from 
Mile-end  to  Parliament  Street,  more  than  three  miles 
in  length,  including  Whitechapel,  Leadenhall  Street, 
Cornhiil,  Cheapside,  St.  Paul's  Churchyard,  Ludgate 
Street,  Fleet  Street,  the  Strand,  and  Charing  Cross. 
The  northern  line,  which  extends  about  four  miles, 
reaches  from  Shoreditch  Church  almost  to  the  end  of 
Oxford  Street,  including  Bishops^te  Street,  Thread- 
needle  Street,  Cheapside,  which  is  common  to  both 
sides,  Newgate  Street,  Snowhill,  Holbom,  Broad  Street, 
St.  Giles;  and  Oxford  Street.  There  are,  besides,  other 
'Streets,  not  in  either  of  these  lines,  which  contain  al- 
most entirely  large  shops ;  such  as  Fenchurch  Street 
and  Gracechurch  Street  in  the  city,  and  Cockspur  Street, 
Pall  Mall,  St  James'  Street,  the  Haymarket,  Piccadil- 
ly, Bond  Street,  Sec.  at  the  west  end  of  the  town. 

To  complete  our  account  of  the  commerce  of  the  me- 
tropolis, it  will  be  necessary  to  notice  the  public  build- 
ings which  are  connected  with  it. 

At  the  head  of  these  must  be  placed  the  Bank  of  Eng- 
land. It  was  begun  to  be  built  in  1732  ;  and  in  173^9 
the  centre,  court-yard,  hall,  and  bullion  court,  were 
finished.  In  1770,  the  eastern  wing  was  added ;  and 
in  1804,  the  western  wing,  with  the  front  towards 
Lothbury.  The  architecture  of  the  Bank  of  England 
is  heavy  and  inelegant ;  but  its  interior  is  arranged  and 
fitted  up  with  every  regard  to  the  convenient  and  re- 
gular transaction  of  business.  The  principal  entrance 
is  from  Threadneedle  Street.  On  the  east  side  of  this 
entrance  is  the  Rotunda,  where  business  in  the  public 
funds  is  transacted  by  the  stock- brokers,  &c.  The  va- 
rious offices  for  the  management  of  cash,  particularly 
stock,  are  arranged  near  the  Rotunda.  Besides  these, 
the  hall  in  which  bank  notes  are  issued  and  exchanged, 
the  bullion  court,  and  the  place  in  which  bank  notes 
are  burnt,  are  well  worth  visiting.  The  number  of 
clerks  employed  is  1100:  the  hours  of  business  are 
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from  nine  in  the  morning  to  five  in  the  afternoon,  h<^i. 
days  excepted.  Any  person  may  pass  through  ^e  Ro- 
tunda and  most  of  the  other  apartments. 

The  exchange  was  built  by  Sur  Thomas  Gresham,  at 
his  own  expence,  in  1567;  but  this  building  having 
been  destroyed  by  the  fire  of  1666,  the  present  build- 
ing of  Portland  stone  was  erected.  There  are  two 
fronts ;  one  in  ComhiU,  and  the  other  in  Threadneedle 
street;  each  of  which  has  a  piazaa;  between  thew 
fronts  is  an  area,  144  feet  by  117,  in  which  the  mer- 
chants assemble ;  the  time  of  high  change  is  from  three 
to  five  o'clock.  In  the  upper  story  of  the  wall  of  the 
quadrangles,  are  the  sUtues  of  the  Ring  and  Queens  of 
England,  from  Edward  I.  The  whole  extent  of  the 
Royal  Exchange  is  203  feet  by  171.  The  upperrooms 
are  occupied  by  Lloyd's  Coffee  house,  a  celebrated  place 
of  meetmg  for  undemcriters  and  insurance  brokers; 
the  Royal  Exchange  assurance  office,  &c. 

The  present  post  office,  which  was  built  in  1660,  is 
most  inconveniently  situated  behind  Lombard  street;  it 
occupies  an  area  of  S7,800  feet,  and  cost  iff  200,000. 
It  is  calculated,  that  20,000  persons  rescHt  to  the  post 
office  in  the  course  of  a  day,  and  that  the  inland  cor- 
respondence to  and  from  London  brings  in  nearly  one- 
half  of  the  Post  Office  revenue,  or  about  one  millioa 
annually.  These  considerations,  added  to  the  want  c^ 
room  and  convenience  at  the  present  Post  Office,  haye 
led  to  the  resolution  of  buildmg  a  new  Post  Office  in 
St.  Martin  le  Grand ;  the  operations  have  already  be- 
^n ;  the  area  is  to  extend  over  the  space  of  69,000 
leet.  There  are  houses  with  boxes  for  receiving  letters 
in  almost  every  street;  the  two-penny  Post  Offices, 
for  the  receipt  and  delivery  of  letters  in  and  near  Lon- 
don, has  two  principal  offices  at  ^e  General  Post  Of- 
fice, and  in  Gerard  Street;  there  are,  besides,  numer- 
ous recording  offices :  this  Post  Office  oomprdiendi  in 
its  deliveries  a  space  of  about  10  miles  round  the  me- 
tropolis. 

The  Custom  House  was  first  established  in  the  6th 
year  of  Richard  II.  Being  burnt  in  1718,  it  was  soon 
aflerwards  rebuilt ;  and  having  been  again  burnt  in  the 
year  1814>>  it  was  again  built  on  a  much  more  extended 
scale,  and  in  a  much  more  convenient  manner.  It  ^ 
situated  in  Lower  Tlianies  Street,  a  little  below  Billing** 
gate :  the  area  comprises  52,500  superficial  feet:  it  » 
480  feet  long,  100  feet  wide.  The  long  room  is  19^ 
feet  by  67,  and  is  well  worth  examining,  not  merely  on 
account  of  its  ^eat  length,  but  also  on  account  of  the 
manner  in  which  it  is  constructed  and  fitted  up.  ^'^^ 
front  of  the  building  next  the  river  is  very  handsome ; 
the  whole  will  accommodate  1 700  clerks,  tide-waiters, 
&c.  The  lower  floor  consists  of  bondage  vaults,  i  "*^ 
Excise  Office  is  situated  in  Broad  street ;  it  is  rather  a 
handsome  building :  there  is  also  another  building  lor 
this  branch  of  the  revenue  on  Tower  Hill.  The  Tru^^y 
House  and  New  Mint,  are  also  situated  on  '*^*^J. 
Hill :  the  former  is  a  handsome  structure.  The  ^y^^ 
the  corporation  oi  the  Trimt)r  House,  is  to  superintena 
the  interests  of  the  British  sliipping;  and,  **.'"®^,!?g 
mediAtfilv  connected  with  Lonrlnn.  to  sunerinteno  W 
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deepening  and  cleaning  of  the  river,  to  appoint  p" 
for  It,  &c.  The  Mint  was  formerly  within  the  Tower, 
but  witlun  these  few  years,  it  has  been  ^^^^^^^^(^ 
an  elegant  building,  erected  on  purpose,  on  ^®  "  „qq 
east  comer  of  Tower  Hill.  Its  area  comprises  l^^''  . 
feet,  oi  which  71,200  are  in  the  buildings:  it  cff^ 
£  '228,656  exclusive  of  machinery.  The  steam  «^ 
gines,  &c.  for  coining,  are  on  the  best  lf^^Jf\l  ^^ 
well  worthy  of  examination.  The  Auction  Mart,  ^ 
posite  the  Bank  of  England ;  the  Corn  Exchange, 
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•Bdoa.    Mark  Lane,  and  the  Coal  Exdum^  in  Thames  Street, 
■"v  merely  require  mention,  as  buildm^  connected  with 

t  India  the  trade  of  London.  The  East  India  Mouse,  in  Lead- 
enhall  Street,  deserves  more  notice  in  this  point  of  view«. 
It  was  originally  built  in  the  year  17S6^  but  it  has  been 
lately  very  much  enlarged  and  beautified :  the  interim 
or  contains  a  great  many  eastern  curiositxes,  particu-* 
larl^  the  monuments  of  Hindoo  antiquities  ana  supers 
fitition,  the  rooils  of  Tippoo  Sultan,  &c 

We  have  uius  noticed  and  described  the  prmcipal 
public  buildings  in  the  metropolis,  in  connection  with 
an  account  of  the  purposes  foe  wMdi  they  were  erect- 
ed. The  only  building  of  consequence,  which  could 
not  be  thus  noticed,  is  the  Monument.  It  is.  situated 
Abcmt  200  yards  to  the  north  of  London  Bridge,  and 
was  built  by  Sir  Christopher  Wren,  in  memory  of  the 
great  fire  in  1666,  which  tiroke  out  near  this  spot.  From 
its  situation  it  cannot  be  seen  to  advantage,  otherwise 
It  would  be  mare  generally  acknowledged  to  be  a  very 
fine  pillar.  It  is  of  the  Doric  order,  fluted :  its  total 
height  is  202  feet,  the  exact  distance  of  it  from  the  spot 
where  the  fire  first  broke  out ;  the  height  of  the  co- 
lumn itself  is  120  feet,  and  the  cone  at  the  top,  with  its 
urn,  is  42  feet;  the  height  of  the  pedestal  is  40  feet;  it 
is  1 5  feet  in  diameter  at  the  base.  It  is  ascended  with« 
in  by  a  flight  of  345  steps :  from  the  balcony  the  view 
18  very  extensive  and  grand,  both  of  London  and  the 
contiguous  country. 

The  population  of  the  metropolis  may  be  considered 
in  three  points  of  view.  In  the  first  place,  its  amount 
and  increase  at  various  periods,  taking  London  as  a 
itirhDAe^  in  its  most  usual  and  extnided  occupation  of  the 
term;  Secondfy,  the  positive  and  relative  increase  or 
diminutioQ  of  the  various  parts  of  whidi  London  is 
composed;  and,  lastly,  the  comparative  populadcm  of 
LfOndon  and  the  kingdom  at  large  at  different  periods. 
First,  with  respect  to  the  population  of  London  at  dif- 
ferent periods :  We  shall  not  begin  earlier  than  the  great 
fire  of  1666.  At  that  time,  there  were  66,000  houses  in 
London :  in  the  yiear  1686,  the  number  o£  houses  in 
London  had  increased  firom  66^000  to  88,000 ;  and  the 
number  of  inhabitants  from  500,000  to  695,000.  It 
will  be  remarked,  that  at  both  these  periods,  there  were 
nearly  eight  inhabitants  to  a  house.  It  is  also  worthy 
of  remark,  that  if  we  go  back  to  the  time  which  pre- 
ceded the  cessation  of  the  plague  in  London,  we  shall 
find,  that  during  the  existence  of  this  scourge,  the  in- 
crease of  the  population  of  London  had  been  more  con- 
siderable in  proportion,  than  during  the  20  years  which 
followed  it;  the  numbers  having  doubled  at  every  pe- 
riod o€  40jrear8:  there  were  77,000  in  the  year  1565, 
and  669,930  in  1 682.  The  peculation  of  the  rest  of  the 
kingdom  did  not  increase  nearly  so  rapidly ;  for  the  po- 
pulation of  England,  which  m  the  vear  1 565  was 
5,526,900,  only  reached  7,360,000  in  1682 :  London  at 
the  ktter  period,  formed  the  eleventh  part  of  the 
whole. 

In  the  year  1781,  an  enumeration  of  the  chargeable 
inhabited  houses  in  London  was  made  up  at  the  tax 
office,  of  which  the  following  is  an  abstract 

London  city «...  16,392 

Westminster  and  liberty 17,013 

Mary-]e-Bone 8,66^ 

Chelsea 610 

Kensington     . 700 

Pancras 1,27S 

Islington 828 


Hackney 1,168 

Southwark 12,120 

Deptford g£6 

Greenwich 1,555 


LondoBa 
Popuiatioiu 


Total 


56,189 


In  the  year  1801,  it  appeared  by  the  returns  to  Par- 
liament respecting  the  population  oi  Great  Britain,  that 
London,  taken  in  its  usual  and  most  extended  signifi- 
cation,  contained  900,000  inhabitants.  The  following 
is  an  abstract  of  the  population  return  for  the  year 
1811: 

Adjoining  Sireeth  or  on  the  Stones. 

The  city  of  London  within  and  without  the  anci« 

ent  walls  .    .    1 120,909 

The  city  of  Westminster 162,085 

Southwark  (4  parishes) 51,835 

St.  Andrew's,  Holbom,  and  liberties     .  31,454 

St.  Giles 34,672 

St  Mary-le-Bone 75,624 

St.  George's,  Bloomsbury 13,864 

Pancras,  (two-thirds  on  the  stones)  .    .  30,889 

Clerkenwell 30,537 

Spiulfields  and  Bethnal  Green     .    .    .  46,737 

St.  Luke's,  Old  Street 32,545 

Shoreditch 43,930 

Whitechapel 27,578 

St  George's  in  the  East 26,917 

ShadweU 9,855 

Cbristchurch,  Surry,  ...:...  11,050 

Lambeth 41,644 

Newington  Butts 23,854 

Bermondsey 19,530 

Limefaouse 7,387 

Horsley  Down 8,370 

Rotherhithe 12,114 

Tower  Rolls,  Artillery-grouncC  and  odier 

small  districts  and  liberties  ....  28,576 


Total  in  adjoining  houses  and  streets    »  897,946. 

In  Villages  either  actuallv  adjoining,  or  closely  connected 

with  London. 

Islington    ...........  15,065 

Hackney 16,771 

Stepney 35,199 

Stratford-le-Bow 2,259 

Paddmgton 4,609 

Chelsea 18.26i2 

Kensington 10,886 

Pancras  (one  third)  Kentish  Town     .    .  15,444 

Stoke  Newington 2,149     ' 

Camberwell 11,309 

Clapham 5,083^ 

Deptford        19,883 

Greenwich .  16,947 


Total  in  the  adjoining  villages    .    »    173,716 
In  adjoining  streets 897,946 

1,071,662 

It  is  calculated  that  the  total  population  of  all  the  p»» ' 
rishes,  whose  churches  are  within  a  circle  of  eight  mdea 
round  St.  Paul's,  is  1,220,000. 
The  following  Table  does  not  comprehend  South« 
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warky  the  out  {MMriahes  in  Middlesex  and  Surrey,  nor 
those  parishes  not  included  within  the  bills  of  mortali- 
ty:- 


LondonwUh' 

Londom 

Wat-. 

• 

iuiheWotti, 

ttUhouL 

mimter. 

8158 

9,255 

17,555 

FimiliM  inhwbjtiiig  then) 

11,649 

15,448 

38,160 

Hoiues  building    .    • 

22 

39 

67 

Houses  uninhabited    . 

269 

189 

547 

families  employed  in 

agrieuHuie    •    •    • 

4 

9 

163 

In  tnde       •    •    .    . 

9779 

11,790 

22,679 

AU  others    .... 

1886 

3,649 

15,318 

Males 

97,566 

31,667 

74,538 

Females       •    .    •    • 

27,918 

33,748 

87,547 

Totd 

55,484 

65,425 

162,085 

Taking  the  area  of  all  the  parishes  usually  included 
in  London  at  about  30  square  statute  miles,  or  19,200 
statute  acres,  the  number  of  inhabitants  in  each  square 
mile,  or  640  acres,  will  be  83,651. 

Secondly,  with  respect  to  the  positive  and  relative 
increase  or  diminution  of  the  population  of  the  various 
parts  of  which  London  is  composed,  the  following  Ta- 
ble will  afford  an  accurate  ana  clear  idea.  It  may  be 
proper,  however,  to  premise  that  a  25th  part  is  added 
to  toe  enumerated  population  for  the  sailors,  &a  sup- 
posed  constantly  to  be  on  board  the  ships  lying  in  the 
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i7oa 

1750. 

1801. 

1811. 

London   within    the 

walls    •    .    •    . 

139,300 

87,000 

78,000 

57,700 

Without  the  wdls  . 

69,000 

57,300 

56,300 

68,000 

Westmmster      .    • 

130,090 

152,000 

165,000 

168,600 

Out    txujshes    within 
the  bills  of  mortality 

326,900 

357,600 

477,700 

593,700 

Parishes  not  within  the 

bills  of  mortality 
Totd 

9,150 

22,350 

123,000 

162,000 

674,350 

676,250 

900.000 

1,050,000 

^  Hence  it  appears,  in  the  first  place,  that  the  popula- 
tion of  the  ancient  ci^,  or  that  included  witoin  the 
walls,  in  an  area  of  l4  mile  long  from  east  to  west, 
and  rather  more  than  ^  mile  in  breadth,  was  three*fifths 
less  in  the  year  1811  than  it  had  been  in  the  year  1700. 
This  diminution  is  easily  accounted  for.  It  arises  prin- 
cipally from  a  great  number  of  houses  which  were  in- 
habited in  1700,  being  now  used  only  as  warehouses; 
and  it  will  be  observed,  that  this  and  the  other  causes 
of  diminution  of  inhabitants  in  this  part  of  London,  are 
continui|lly  augmenting  in  operation.  Secondly,  from 
this  Table,  it  appears  that,  in  the  years  1750  and  1801, 
the  population  of  London  without  the  walls  was  less 
than  it  had  been  in  1700.  This  probably  arose  from 
the  cause  already  specified ;  but  it  is  not  easy  to  ac- 
count for  the  population  of  this  part  of  the  metropolis, 
having,  in  1811,  again  nearly  reached  the  amount  at 
which  it  stood  in  1700.  Lastly,  the  increase  of  the  po- 
pulation of  the  out-parishes,  not  in  the  bills  of  morta- 
lly, is  in  a  much  greater  rate  than  that  of  either  West- 
minster or  the  paruhes  within  the  bills.  This  may  be 
diiefly  ascribed  to  the  immense  increase  that  has  taken 
place  ia  the  parish  of  Mary-le-Bone ;  and  to  the  laige 
mcrease  that  has  also  taken  pUce  in  Chelsea,  &c.  It 
may  be  proper  to  remark  that  the  discrniancy  between 
the  total  result  of  the  population  of  London  in  the 


above  Table,  and  that  Which  appeared  in  a  fbnner  ti«  Uj 
ble,  arises  fi^om  the  parishes  of  Deptford  and  Green*  ^  . 
wich  not  being  in  the  Table  lust  given,  while,  on  the  ^^"^ 
other  hand,  in  the  former  tabie»  no  addition  was  mids 
for  the  shipping  population. 

Lastly,  with  respect  to  the  increase-in  the  populatkm 
of  the  metropolis,  compared  with  the  increase  in  that 
of  the  kingdom  at  large,  at  different  periods,  it  has  been 
already  found,  that,  from  the  middle  of  the  16th  cen- 
tury,  to  about  the  end  of  the  17th,  the  population  of 
London  increased  at  a  mudi  greater  rate  tmm  diatof 
the  kingdom  at  large,  since  London  increased  fion 
77>000  in  1565,  to  669,980  in  1682 ;  whei^as  the  whole 
of  England,  including  London,  increased,  during  thit 
period  only  from  5,526,900  to  7,360,000.  In  the  year 
1682,  London  farmed  an  eleventh  part  of  the  whole. 
It  ought  to  be  observed,  however,  that  there  is  good 
reason  to  believe  that  this  statement  of  the  popnlatkn 
of  England  in  1682,  which  is  given  by  Sir  Willism 
Pet^,  is  much  overcharged,  and  it  by  no  means  agreei 
with  the  statement  of  the  population  of  the  kingdom  m 
the  year  1700,  as  given  in  the  population  abstrsctof 
1811.  In  comparing,  therefore,  the  population  of  the 
metropolis  and  of  the  kingdom  at  huge,  we  shall  tika 
our  estimate  from  the  population  abstract :— 


170a 

1750. 

1801. 

1911. 

England 
London 

5,475,000 
674,350 

6,467,060 
676,250 

9,343,578 
900,000 

10,791,107 
1,050,000 

Hence  it  appears  that  the  population  of  London  hsf 
not  increased  so  rapidly  as  the  population  of  the  king- 
dom at  large  :  for,  in  the  year  1700,  it  contained  nesr* 
ly  |th ;  in  the  year  1750,  rather  above  i^th  ;  and  in 
the  years  1801  and  1811,  rather  less  than  ^th.  The 
population  of  England,  during  the  period  between 
1801  and  1811,  increased  14^  per  cent.;  the  popnU- 
tion  of  Wales,  13  per  cent. ;  and  the  population  of  Lon- 
don between  12  and  13  per  cent. 

The  following  Table  exhibits  the  number  of  bsp-  sipti^av 
tisms,  burials,  and  marrii^es  in  the  year  1810:—        hon^^ 


Baptisus. 

BUBIALS. 

s 

^ 

1 

^ 

? 

9 

r 

I 

IB 

w 

London  within  the  walls 

557 

587 

1164 

710 

618 

1326 

1139 

Widiout  the  walls    . 

1399 

1421 

2820 

1013 

990 

.  200.^ 

IMS 

WcBtmintter  .     .    . 

S370 

8199 

4569 

2632 

2412 

5044 

2939 

Out  paiiihei  in  Middle- 

aex  and  Suirey     . 

«386 

6349 

I2,73i 

6224 

6348 

12,57? 

5193 

Pariahes  not  in  the  bills 

of  mortalitj     .    . 

1711 

1662 

S378 

1845 

1856 

3701 

1339 

Annual  average  number  of  unentered  baptisms  from 
1801  to  1810,  1345 ;  burials,  '5758 ;  marriages  27. 

London  is  remarkably  healthyv  considering  thedeose-  Caan^ 
ness  of  the  population,  the  narrowness  of  many  of  the 
streets,  and  the  porerty  and  filth  of  a  large  portion  of 
its  inhabitants.  Its  salubrity  arises  from  several  causes. 
In  the  first  place,  the  soil  on  which  it  stands,  is  either  a 
dry  gravel,  or  a  loam  of  considerable  depth  lying  on 
the  same  gravel.  Secondly,  a  large  nart  of  it  stands  on 
rising  ground;  and  that  part  which  lies  comparatively 
low,  is  most  thoroughly  ventilated  by  the  cunvnt  of 
air  caused  four  times  in  every  24  hours  by  tlie  tides  of 
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the  Thamef.   Thirdly,  the  flitl  and  hev«r-failfasff  wpply  12,6S4  were,  males,  and  1 1,503  females.    In  this  year,    London, 

of  excellent  water,  both  hard  and  soft.    And  lastly,  there  died,  under  2  vears,  5698 ;  between  2  and  5,  ^^  i  ^'' 

the  almost  hinumcrable  sewers  by  which  the  super.  2019;  between  5  and  10,  929;  between  10  and  20, 

abundant  moisture  and  the  filth,  &c.  are  carried  off,  706;  between  20  and  SO,  1S64<;  between  SO  and  40, 

and  the  great  care  that  is  Uken  to  keep  the  streets  1795;  between  40  and  50, 198S;  between  50  and  60, 

free  from  the  surface  filth.    The  climate  of  London  is  1788;  between  60  and  70,  I6l4;  between  70  and  80, 

colder  in  winter  and  the  early  part  of  spring  than  1224;  between  80  and  90,  688;  between  90  and  100, 

might  be  anticipated  from  ito  latitude ;  while,  in  sum-  156;  of  the  age  of  100,  7 ;  and  of  the  age  of  105,  2. 

mer,  it  is  frequently  much  hotter.    The  mean  annual  The  following  Table  exhibits  the  mortality  occanonedj 

temperature  from  1702  to  1780  was  51.9;  and,  during  during  this  year,  by  some  of  the  most  prevalent  diseases 

thefourlastyearsof  die  last  century,  49*6.    The  mean  in  London. 

tmpOTtuwofthesixw^^^  Apoplexy  and  suddenly 462 

March,  is  43.5 ;  from  November  to  March,  42.6 ;  from  Asthma                                                      743 

Januaiy^Marcl^S^^  Childbed    .    \    '.    !    .*    I    !    .'    !    !      252 

*''^iL^iS?*'^*^<,^  Consumption ^.4200 

cember  to  February,  39.7.    Jh;^^5"P^J""  °^^^/^^  Convulsions 8242 

OTanavewgeofeightyeaw^^  Fevers  of  all  kinds 1299 

July,  66.8;  August,  65.85 ;  and  September,  59.63.  Inflammation 1002 

The  greatest  usual  cold  is  20.0  and  occurs  m  January.  Dronsv                                                      718 

The  greatest  usual  heat  is  81.0,  and  occurs  generally  m  Luhama .    .    .    •      ^^^ 

July.    Thelimitsoftheannual  variation  are  2.5;  that  Measles 7''5 

is,  1.0  above,  and  1.5  below  the  mean.    During  the  Mortificaticm 804 

excessive  hot  weather  in  July,  1808,  the  thermometer  *         Palsv              •.•••. ^ 

in  the  shade  stood  above  90.0 ;  and  it  reached  the  same  Small  nox"    •    •    •    • ^^^^ 

l»i|lhtduifegAeerc«»rive  heat  this  yw  (1818.)  TeethiT  •    .**'.*    i    !!!    i      4*9 

Donng  the  four  last  years  of  the  last  century,  the  ^ 

annual  average  depth  of  rain  at  London  was  19  inches;  The  number  of  those  deaths  which  are  included  un* 

in  1802, 15.12  inches;  and  in  1806,  27.indies.  .Com«  der  the  head  of  casualties,  (which  comprehends  suicides 

pared  with  the  rest  of  Eneland,  there  is  less  rain^.  falls  and  those  executed,)  amounted,  in  18i7»  to  867,  of 

m  London  than  in  any  other  part,  with  the  exception  which  about  one-third,  or  119f  were  drowned, 

of  Norfolk,  and  some  other  of  the  eastern  counties.  The  state  of  the  population  of  England  unfortunate-  Poor  and 

Tliere  are  about  209  days  in  the  yesr  without  rain,  and  ly  is  such,  that  one  of  the  most  prominent  and  obtra-  poon-ratw. 

156  in  whidi  it  rains  and  snows.    One  of  the  most  re^  sive  parts  of  it  is  the  poor;  and  this  remark  appb'es,  in 

maorkable  circumstances  connected  with  the  meteorolo^  an  especial  manner,  to  Lrnidon.    Very  lately,  the  at- 

gy  of  London,  is  the  very  dense  fogs  to  which  it  is  ex«  tention  of  the  legislature  has  been  culed  to  the  enor« 

poaed  generally  during  the  months  of  November  and  mous  increase  in  the  poor's  rates,  and  the  number  of  poor 

December;  and  very  serious  accidents  and  inconveni-  supported  by  them.    During  the  session  of  parliament 

cnoe  have  often  arisen  from  these  fogs.    It  Is  ascertain-  of  181 8,  a  very  copious  report  on  this  subiect  was  laid 

ed,  however,  that  they  extend  but  a  little  way  beyond  befinre  it ;  fh»n  wmch  we  have  extracted  we  following 

tlie  metropolis.  important  and  interesting  details. 

From  accurate  experiments  made  by  order  of  the  Boyal  1.  Money  raised  by  poor,  or  other  rates : 

Society,  it  appears  tiiat  the  south-west  wind  blows  1 12  i?-.*^  i  ai  o                 i>/;j.i  q9q  i ^    o  i 

days;tiie80utii-^astS2;tiienorth-east58;thecast26;  ^^  lol!    "    *    *  ^nVoft?     .     ^1 

the  north-west  50  ;tiiesoutii  18;  the  west  58;  and  tiic  oRd^T^ZTk  iQit    *    "    *      fio^n^i    d    n* 

north  16.    The  soutii-west  particularly  prevails  in  Ju-  85th  March  1815    •    .    •      692,934    9    0 

Iv  and  August;   the  north-east  in  January,  March,  2.  Money  expended  for  maintenance  of  the  poor: 

April,  May,  and  June :  it  is  oflen  very  piercing  even  to  ^    .     ..-^                  «r*r**o«  i/tm 

the  nUddle  of  June.    This  wmd  is  W  common  in  .               ^*^  if  !    :    '    •  ^tll'lSl  J?  \4 

February,  (which  is  often  a  very  mild  month,)  July,  ,        oi:*v  ;7~u  JSJt    *    *    '     ff?'^?!    ,     A 

September,  and  December.    Thenorth-west  wind  obi  25di  March  1815    .    .    •     521,418    1    H 

cars  most  firequentiy  from  November  to  Mardi,  and  less  8.  Expenditure  In  suits,  removals,  overseers,  &c. 

in  September  and  October  than  in  any  other  months.  ^    .     ,«•«                   a^^^a^  ^^    ^, 

The  mean  height  of  tiie  barometer  in  London,  upon  loll     '    *    *       !o?«a  1?  i?* 

an  average  of  two  observations  in  every  day  hi  the  year,  -        ^^^i^Z     ^uioJt     '    '    '       «;««?    f    ?• 

kept  ruTe  house  of  the  Royal  Society  for  many  years!  25tiiMarchl815     .    .    .       21,785    8    6J 

was  found  to  be  29^8 :  dunng  the  four  kst  years  of  tiie  4.  Expenditure  for  miUtia  purposes, 

last  century,  the  average  was. 29.9.  "^    *^ 

The  mortality  in  London  has  considerably  diminish-  MaintoiMice  of  ftmilies      Other  inddeatel 

ed  since  1700.    In  tiiat  year  it  was  one  in  25  ;  in  die  ^     of  mflitia.                     cfaaigea. 

year  1750,  one  in  21 ;  in  the  year  1801,  one  in  95;  and  Easter  181S   £l6,S06  17  Hi        £1490    8  104 

aince  that  period,  it  has  been  about  one  in  38.    In  the  ^81*      17,941     7    7i  595    5  loj 

year  1650,  the  total  number  of  deaths  was  8764;  in  25di  March  1815        9,554  17    9|            558  12    5 

1700,  19,445;  in  1750,  28,727;  in  1798  and  1799,  c   v        jv       r      u      u     *             ^     . 

18,000  in  each  year ;  in  1800,  2S,068;  in  1806, 17,938)  ^'  Exp^diture  for  church  rate,  county  rate, 

in   1813,  17,322;   and  in  I8I7,  there  were  buried  ^«y  ™«»  «c- 

19,968,  of  which  10,033  were  males,  and  9935  females;  Easter  1818    .    .    .   £139,622    7    Si 

beingadecreaseintheburials,  compared  with  1816,  of  — —  1814    .    .    .      159,723    3  11 

S4S.    There  were  christened  In  1817^  24^129,  of  which  25thMarchi;i5    .    .    .      154^978    0    0^ 
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6.  Total  expenditare. 

Easter  1813 

1814    . 

85th  March  1815 


.    .    .   £694,668    4  10^ 

.    .      760,109    9    4 
.    .    .      708,194  15    4i 

7-  Number  of  persona  relieved  from  the  poor  rate 
permaiieiitlyy  not  hidudtng  the  children  of  aach  persona. 

Ontof  aaj  woiUumse.  In  a  workhouse. 
Easter  1813    .    .     17,354    .     .    .     18,259 

1814    .     .     18,401     .     .     .     18.174 

«5th  March  1815    .     .     18,464    .    .     .     17,452 

8.  Number  relieved  occasionally  in  and  out,  being 
parishionarB. 

Easter  1813 75.310 

1814 84.289 

85th  March  1915 84,309 

9.  Average  number  for  three  yeara  relieved  perma- 
nently, in  and  out  of  workhouses      ....     36,034 

Relieved  occasionaUy^  being  parishioners    .    81,288 

Total 117,316 

10.  In  the  year  1803,  there  were  only  59,064  reliev- 
ed;  or  about  one  half  of  the  average  number  of  1813, 
14,  and  15v 

1 1.  One  hundred  and  forty-two  parishes  maintain  all 
or  part  of  their  poor  in  workhouses;  averaging,  for  three 
years,  17^961. 

12.  In  the  year  1811,  the  number  relieved  by  the 
•poor  rates,  waa  nearly  11-f  in  each  hundred  of  the  resi- 
dent population.  In  the  year  1801,  the  population  be- 
ing 864,845,  the  number  of  parishioners  relieved  was 
nearly  74-  in  each  hundred.  Hence  the  population  has 
increasea  144,701,  or  nearly  one-sixth;  and  the  pa- 
rishioners relieved  have  increased  from  7j-  to  1  l-fin  each 
hundred. 

13.  The  money  raised  for  three  years,  ending  85ih 
March  1815,  by  poor  rates,  or  other  parochial  rates, 
averages  £679*884,  or  18s.  5\d.  per  head  on  the  popu- 
lation, or  88.  5d.  in  the  pound  of  the  sum  of  £5,603,057 
assessed  to  the  property  tax.  In  1803,  the  money  rais- 
ed by  poor  and  other  parodiial  rates,  was  £471|938,  at 
the  rate  of  10s.  1 1|  per  head.  Hence  it  appears,  that, 
on  the  average  of  1813,  1S14,  and  1815,  compared  with 
18039  there  was  an  increase  of  nearly  one-half  on  the 
money  rai^ ;  and  of  2s.  6^.  on  the  rate  per  head. 

14.  The  average  of  three  years  of  money  expended 
on  the  poor,  waa  £532,765,  or  £4,  lOs.  lOd.  for  each 
pauper. 


Easter  1813 54,566 

1814 54,555 

85th  March  1815 69,938 

The  average  number  in  friendly  societies  during  these 
years,  was  neatly  5  in  each  100;  a  decrease,  compared 
with  1803,  of  nearly  3^  in  each  100. 

17.  Average' amount  of  charitable  donations. 


a 


For  parish  schools 
For  other  purposes 


£5873    4    8 
17,058  17    4i 


Money,  in  suits,  re-' 
movals,  &C. 

for  militia  pur- 
poses    .    .    . 

-foraUotherpur-' 
poses     •    •    • 


£81,335,  or  -jV  of  money  raised. 
15,449,  or  ^. 
151,441,  or  {. 


Total  expenditurein- 1 

depenoent  of  main-  >  188,825,  or  ^  of  money  raised, 
tenance  of  the  poorj 

15.  The  money  expended  in  suits,  removals,  &a  in 
the  year  1803.  waa  £l6,786 ;  and  the  total  expenditure, 
independent  of  the  poor,  £130,843.  Hence  it  appears 
that  the  former  has  increased  one-fourth ;  and  the  hu 
ter  nearly  one-third. 

16.  Total  number  of  membera  of  fiiendly  societies, 
patishioners  or  not. 

6 


It  is  calculated  that  there  are  upwards  of  15,000  beg- 

?:ars  in  London,  of  which  7000  are  dbildren,  and  5300 
riah. 

There  is  scarcely  any  circumstance  more  astoniahing,  ^^ 
connected  with  London,  than  its  constant  and  regular  fnim 
supply  of  all  kinds  of  provisions.     Without  any  direcU 
ing  or  sunerintending  mind,  without  any  impulse  but 
that  of  self-interest,  upwards  of  one  million  of  iuhshit* 
ants,  crowded  within  30  souare  statute  miles,  find  ill 
their  wants  supplied.    Witn  respect  to  the  quantity  of 
the  different  kinds  of  provision  annually  consumed  in 
London,  there  can  be  little  more  than  conjecture,  or 
approximation  to  the  truth ;  and  in  this  view  only  we       . 
o£Fer  what  follows. 

1.  jBremf.— The  quality  of  the  bread  in  generd  ii 
very  good.  The  number  of  bakers  is  about  1 800;  sod 
the  average  weekly  consumption  of  flour  about  15^000 
sacks.  The  flour  bought  by  the  London  bakers  in  the 
year  1798,  amounted  to  778,985,  making  a  weekly  aver- 
age  of  13,768  sacks;  the  quantity  bought  in  the  jear 
1814,  amounted  to  821,607  sacks,  making  a  weeklj 
average  of  15,502  sacks.  Mark  Lane  ia  the  market  for 
com  and  flour. 

2.  Butcher  nuiU.^'The  number  of  bullocks  consDm* 
ed  during  1817  was  164,000,  their  average  weight 
beinff  about  800  lbs. ;  of  calves  250,000,  avenging 
140  lbs.;  of  sheep  and  Uimba  1,620,700;  and  of  pigf 
200,000,  averaging  60  lbs.  The  great  market  for  live 
cattle  is  Smithfield,  where  it  is  odculated  that  the  tm 
tal  value  sold  annually,  amounta  to  about  £8,000,000. 
Leadenhall/Newffate^  Whitechapel,  Newport,  and  Clar^ 
are  the  chief  markets  for  butcher  meat. 

3.  F» A.— The  quantity  of  fish  consumed  is  eomptft* 
tively  small,  as,  with  the  exception  of  salmon  oocaaioo* 
ally,  and  mackerel  during  the  height  of  the  season,  it 
is  extremely  dear.  It  is  calculated  that  about  120,000 
tons  are  annually  brought  to  Billingante,  the  onl^ 
wholesale  market  for  fish  in  London ;  of  which  quanti* 
ty  100,000  tons  are  brought  by  sea,  and  20,000  tons  by 
land. 

4.  Poultry,  &Cw— Poultry  is  in  general  still  dearer 
than  fish,  and  the  consumption,  therefore,  is  oompsra* 
tively  very  smalL  The  same  remark  may  be  made  with 
respect  to  game  and  venison. 

5.  Vegetables  and  Fruit.i^'The  former  are  of  excel* 
lent  quality,  but  seldom  very  cheap ;  the  latter  are 
both  good  and  cheap.  The  supply  of  the  former  ii 
chiefly  drawn  from  the  10,000  acres  cultivated  near 
London  with  vegetables ;  and  the  fruit  from  the  pro* 
duce  of  about  30,000  acres.  Covent  Garden  and  Spit^« 
fields  are  the  principal  marketa  for  vegetables  and  fruit 
The  display  of  these  and  of  flowers  (during  the  sesfon) 
in  the  former,  early  in  the  morning  of  the  market-daj% 
(Tuesday,  Thursday,  and  Saturday,)  is  very  striking. 

6.  FTo/er.— London,  as  has  been  already  remarked 
is  most  abimdantly  supplied  with  water,  both  hard  and 
soft.  The  former  is  obtained  in  everv  part  of  the  citjr 
at  no  great  dq>th,  and  ia  in  general  of  excellent  quali^* 
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ndoa.  The  latter  is  derived  from  the  pipes  of  the  different  we- 
V^"^  ter  com{>anie8><of  which  the  principal  are  the  New  Ri- 
ver Company,  which  supplies  2 14,000  hogsheads  every 
84  hours ;  t^e  London  Bridge  water  works ;  the  Chelsea 
water  works ;  the  York  Buildings  water  works ;  the 
£ast  London ;  the  South  London ;  the  West  Middle- 
sex ;  and  the  Grand  Junction  works. 

7.  Milk.— It  is  calculated  that  nearly  9000  cows  are 
kept  to  supply  the  metropolis  with  milk ;  one  man  alone 
keeping  999  cows ;  and  that  the  total  annual  oonsump« 
tion  is  nearly  7  million  gallons.  The  quality  is  very  in- 
different,  and  the  price  very  hiffh. 

8.  Ale,  porter,  spirits,  &c — The  quantity  of  ale,  por- 
ter, and  spirits  consumed  is  enormous.  The  labouring 
<Jas8es  in  general  work  hard,  and  they  believe  that  they 
could  not  support  themselves  unless  they  drunk  a  great 
deal  of  strong  liquor.  It  is  calculated  uat  upwards  of 
70  millions  of  gallons  of  ale  and  porter,  and  1 1  millions 
of  gallons  of  spiritous  liquors,  are  annually  consumed, 
besides  wine.  The  annual  consumption  of  coals  is  about 
800,000  chaldrons ;  of  butter,  upwards  of  20  millions 
of  pounds ;  and  of  cheese,  nearly  the  same  quantity. 

tncUrot  When  the  immense  population  of  the  metropolis  is 
tnlMilii^  considered,  as  well  as  tne  various  circumstances  in 
^  which  the  different  parts  of  it  are  placed,  and  the  vari- 

ouLS  sources  from  which  they  are  ctawn,  it  must  be  ob- 
vious, that  it  is  impossible  to  give  their  character  with 
any  considerable  degree  of  precision  or  justice.     It  has 
heea  remarked,  however,  (and  the  remark  is  not  so 
fiuiciful  and  ill-founded  as  might  be  supposed  by  those 
whose  observation  has  not  been  very  attentive  and  of 
Jong  standing,)  that  in  London  there  are  three  grand 
and  very  distinctive  classes  of  persons,  and  that  each 
of  these  may  be  seen  in  succession,  as  we  pass  from  the 
west  end  of  the  town  to  the  extremity  of  the  shipping 
part  of  the  metropolis.    In  the  west  end  of  the  town, 
there  is  obviously  more  polish  of  manners,  but  less 
quickness  and  bustle,  than  in  the  city,  commonly  so 
odled  ;  while,  in  the  ci^,  there  is  more  polish  than  in 
the  shipping  portion  of  London.    It  is  in  the  dty, 
however,  that  the  most  genuine  part  of  the  London 
character  may  be  traced    The  very  children  of  the 
Cockneys,  (as  they  are  called,)  or  of  those  who  have 
been  bom  and  educated  in  lA>odon,  and  have  either 
never  quitted  it«  except  for  an  annual  excursion  to  Mar- 
gate, &c  or  on  business,  and,  in  the  latter  case,  with- 
out any  preparatory  knowledge  for  their  journey,  and 
with  their  tnoughts  entirely  occupied  by  their  business 
while  absent  from  home ;  the  children  of  these  people 
are  distinguished  by  a  smartness  and  pertness.  of  man- 
ner, at  a  verj  early  age,  and  by  a  quickness  of  intel- 
lect, which  seems  to  promise  active  and  intelligent 
manhood,  though  this  promise  is  very  seldom  fulfiUed. 
Kothing  strikes  a  stranger,  in  passing   through  the 
streets  of  the  city,  so  much  as  the  quick  and  eager 
manner  ixi  which  the  immense  crowds  that  constantly 
fill  them  press  forward.     Time  is  evidently  precious 
with  them,  and  business  as  evidently  completely  occu- 
pies their  dioughts  ;  and  undoubtedly  two  of  the  most 
distinguishing  features  of  the  inhabitants  of  London, 
in  every  part  of  the  metropolis,  are  the  attention,  and 
eagerness,   and  application,  with  which  they  pursue 
business  during  me  hours  and  days  devoted  to  it,  and 
the  eousl  eagerness  with  which  they  seek  out  and  en- 
joy relaxation  and  amusement  at  those  times  when  they 
can  no  longer  attend  to  business.   This  probably  is  one 
great  cause  of  the  want  of  information,  with  which  the 
inhabitants  of  the  metropolis,  in  general,  are  too  just- 
ly charged.    Their  sons  receive  a  short  and  superficial 
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education^  the  effects  of  which  are  almost  entirely  obli-    LonJofl. 
terated  in  a  very  few  years,  by  their  parents  forcing  ^'-~f  "^— ^ 
them  into  business  at  a  very  early  age ;  and,  while  in 
business,  it  and  amusement  occupy  the  whole  of  tlielr 
time  and  thoughts. 

Such  may  be  deemed  the  unfavourable  side  of  the 
picture:  the  favourable  side  presents  us,  in  London, 
with  an  immense  mass  of  worth,  talent,  and  intelli- 
ffence ;  but.  from  the  extent  of  the  metropolis,  and 
from  the  prevalent  custom  of  rather  abstaining  from 
that  intercourse  of  neighbourhood  which  is  so  usual  in 
all  other  towns,  the  portions  of  this  mass  are  extreme- 
ly scattered,  and  are  difRcult  of  access,  even  to  one  well 
acquainted  with  the  metropolis,  and  who  is  favoured 
with  the  best  introductions. 

The  signs  of  the  wealth  of  the  inhabitants  are  very  Wealtlk 
conspicuous  in  almost  every  part  of  London.  In  the 
west  end,  the  immense  number  of  splendid  carriages, 
and  the  equally  astonishing  number  of  lai^  and  ex- 
cellent houses,  that  adorn  and  distinguish  not  only  the 
squares  and  the  streets  immediately  connected  with 
them,  but  almost  the  whole  of  the  new  district  to  the 
north  and  north-west  of  Oxford  Street,  sufficiently 
prove  that  there  must  be  a  vast  number  of  very  wealthy 
inhabitants.  The  signs  of  wealth  in  the  city  are  rather 
of  a  different  character,  but  they  are  equally  conspicu- 
ous and  certain.  The  almost  uninterrupted  lines  of 
waggons,  carts,  &c.  which  from  morning  to  night  crowd 
the  streets  in  both  directions ;  the  numerous  and  well 
furnished  shops ;  and  the  carriages,  which,  though  not 
so  splendid,  are  almost  as  numerous  as-  in  the  west 
end,  are  sure  indications  and  consequences  of  this 
wealth.  In  the  shipping  part  of  the  metropolis,  the 
more  splendid  and  imposing  signs  disappear ;  but  there 
remains  the  immense  number  of  waggons,  and  there  is 
superadded  the  ships,  warehouses,  wharfs,  and  docks. 

It  may  be  remarked,  that  some  of  the  most  charac- 
teristic features  of  the  English  nation  are  to  be  seen  in 
a  most  prominent  and  conspicuous  manner  in  London. 
This  observation  especially  applies  to  that  fondness  for 
good  eating,  (to  use  a  homely  but  expressive  term,) 
with  which  the  English  nation  are  charged.  In  Lon- 
don this  fondness  is  carried  to  an  extreme,  and  finds  its 
way  down  to  the  lowest  classes  of  society.  They  work 
hard,  in  general  earn  high  wages  by  severe  labour, 
and  then  spend  the  greatest  part  of  their  earnings  in 
eating  and  drinking.  The  clear  gains  made  by  some 
of  the  gin-shops  in  the  city,  and  near  the  shipping, 
have  been  ascertained  to  amount  to  upwards  of  i£2000 
a-year. 

In  the  preceding  sketch,  we  have  only  drawn  some  Amuse- 
of  the  most  characteristic  features  of  the  inhabitants  of  ments. 
London,  and  such  as  apply  principally  to  those  whose 
characters  have  been  formed  by  the  mode  of  life,  man- 
ners, habits,  and  pursuits  of  the  metropolis.  As  we 
have  already  remarked,  there  is  no  one  feature  which 
distinguishes  so  great  a  proportion  of  them  so  much  as 
their  fondness  for  amusement  afier  business  is  over ; 
and  the  principal  of  these  amusements  and  modes  of 
relaxation  we  shall  now  notice. 

1.  The  Tkeairet.'^lt  has  frequently  been  remarked^  Theatres, 
with  an  expression  of  surprii^,  that  the  theatres  in 
London  are  very  few,  compared  with  the  pepulatioii, 
or  with  the  number  in  Pans;  but  this  remark  is  not 
well  founded  in  either  respect ',  fcv  if  we  reflect  on  the 
immense  sixe  of  the  two  neat  theatres,  Drury  Lane 
and  Covent  Garden,  and  that,  besides^  there  are  the 
Opera  House,  the  Haymarket,  the  Lyceum  or  English 
Opera  House,  the  Surrey  theatre,  the  Cobourg  theatre. 
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lA>ndim.    a  theatre  in  Goodmkn's  Fields,  Astley's  amphitheatre, 
and  Sadler's  Wells,  besides  one  or  two  other  places  of 
similar  amusement,  on  a  smaller  scale,  we  shall  be  dis- 
posed to  admit  that  Loudon  is  not  deficient  in  theatres* 
(taking  the  town  in  an  extended  sense,)  either  when 
we  regard  its  population,  or  compare  it  with  Paris  in 
this  respect.     Drury  Lane  was  rebuilt  in  the  year  )  81 !» 
having  been  burnt  down  in  18Q9.     The  outside  ap- 
pearance does  not  strike  tlie  beholder  much  i  and  even 
if  it  were  more  beautiful  or  magnificent,  the  narrow- 
ness of  the  street  in  which  the  principal  front  is  placed, 
would  prevent  its  being  seen  to  advantage ;  but  the 
elegance  and  splendour,  and,  in  some  respects,  the 
grandeur  of  the  interior,  compensates  for  the  plainness 
of  the  exterior.    It  is  of  immense  siae,  too  large  indeed 
for  the  representations  to  be  well  seen  or  heard  in  all 
parts  of  the  house.     It  is  calculated  that  2810  persons 
may  have  sitting  room  in  the  different  parts  of  it,  viz. 
1200  in  the  boxes,  of  which  there  are  three  complete 
^rdes,  each  containing  26  separate  boxes ;  850  in  the 
pit ;  480  in  the  lower  gallery,  and  280  in  the  upper 
gallery.     The  body  of  the  theatre  is  so  formed  as  to 
present  nearly  three-fourths  of  a  circle  from  the  stage. 
From  the  hall  of  entrance  there  is  a  passage  to  the  ro- 
tunda, which  is  uncommonly  elegant.     But  the  roost 
striking  part  of  the  interior  of  the  building,  not  con- 
nected with  the  representation,  is  the  saloon.     It  is  86 
feet  long,  and  circular  at  each  extremity :  at  the  ends  oi' 
the  saloon  are  convenient  rooms  for  coffee  and  other 
refreshments.     The  Drury  Lane  company  commence 
their  performances  in  September,  and  terminate  them 
in  July. 

Covent  Garden  Theatre  was  rebuilt  in  I8O9,  having 
been  burnt  down  the  previous  year.  The  principal 
front  in  Bow  Street  is  adorned  by  some  very  classic 
sculptures  by  Flaxman,  and  has,  on  the  whole,  a  very 
striking  appearance.  The  interior  is  equally  elegant  as 
that  of  Drury  Lane,  and  the  size  very  nearly  the  same. 
The  pit  is  almost  square,  about  50  feet  by  50,  and  will 
hold  conveniently  750.  There  are  26  lower  boxes,  which, 
at  12  persons  each,  will  hold  812 ;  certain  back  boxes, 
called  the  basket,  which  may  hold  180.  The  2d,  3d, 
and  4th  rows  of  boxes  will  hold  at  least  6OO ;  so  that 
the  boxes  and  pit  will  probably  hold,  without  inconve- 
nience, about  1800  persons.  The  galleries  will  hold 
about  as  many  as  those  of  Drury  Lane.  This  theatre 
opens  and  shuts  at  the  same  seasons  of  the  year  &%  Dru- 
ry Lane. 

The  Opera  House,  or  King's  Theatre,  in  the  Hay- 
market,  is  entirely  for  Italian  operas  and  ballets.  At 
present  the  front  is  very  mean-looking,  but  it  is  intend- 
rd  to  render  it  more  suitable  to  the  elegance  of  the  in- 
tenor  ;  and  this  certainly  surpasses  the  mterior,  both  of 
Drury  Lane  and  Covent  Garden.  The  stage  is  60  feet 
long,  and  46  across  from  box  to  box.  There  are  five 
tiers  of  boxes,  and  each  box  will  hold  six  persons  with 
convenience.  Thev  are  inclosed  with  curtains,  and 
ftimished  with  chairs.  The  pit  is  66  tt'et  long,  and  65 
broad,  and  contains  21  benches.  The  gallery  is  42  feet 
deep,  and  62  broad,  and  contains  17  benches.  The 
IxNies  will  hold  about  9OO  persons  ;  the  pit  aliout  800  ; 
and  the  gallery  nearly  .the  same  numljer.  Coffee,  tea, 
firuit.  Sec.  are  furnished  in  the  lobbies,  whieh  are  about 
20  feet  square.  1*he  great  concert  room  is  gS  feet 
long«  46  broad,  and  SS  high,  and  is  uncommonly  ele- 
gant. The  boxes  are  private  property.  The  company 
must  go  full  dressed  both  to  them  and  the  pit.  The 
opera  •'Cason  commences  in  December,  and  continues 
«vei7  Tuesday  and  Saturdi^  till  June  or  July. 
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The  theatre  m  the  Haymarket,  or  the  Little  Thou  UM 
trei«8  it  is  called,  is  a  Summer  theatre.  It  is  inconve.  ^^ 
niently  small  for  this  season  of  the  year,  and  is  not  cle.  "'^"^ 
gant,  either  externally  or  internally.  There  arc  three  ^^ 
tiers  of  boxes,  a  pit,  and  two  galleries.  By  the  patent, 
it  cannot  begin  its  performances  before  the  15th  of  May, 
nor  extend  them  beyond  the  15th  of  September. 

The  English  Opera,  or  Lyceum,  in  the  Strand,  i«,  u  Lj«a 
the  name  indicates,  confined  to  the  performances  of 
English  operas.     It  is  a  small  but  convenient  and  ra- 
ther elegant  house.     Sadler's  Wells,  near  Islington,  is  ww, 
chiefly  distin^ished  for  its  exhibitions  on  a  large  sheet  Wdi, 
of  water,  which  can  be  made  to  cover  the  whole  stage. 
It  opens  on  Easter  Motiday,  and  continues  during  the 
Summer  season.     Astley's  Amphitheatre,  near  West-  nvh'i 
minster  Bridge,  is   principally  distinguished  for  itsAn^fa 
equestrian  exhibitions.    The  exhibitions  at  the  Coboure  "**^' 
Theatre,  on  the  Surrey  side  of  Waterloo  Bridge,  and 
the  Surrc^  Theatre  in  Blackfriars  road,  are  confined  to 
pantomimes,  burlettas.  Sec. 

Such  are  the  principal  places  of  in^eor  amusement,  ViuJ 
to  which  the  inhabitants  of  London  resort  Of  their 
places  of  out-door  amusement,  Vauxhall  is  the  most  ce- 
lebrated, and,  in  good  seasons,  the  most  frequented. 
Vauxhall  Gardens  are  situated  about  half-a-mile  from 
Westminster  Bridge,  in  South  Lambeth,  and  a  few  mi- 
nutes walk  from  the  river.  The  gardens  are  very  ex- 
tensive, and  laid  out  with  taste ;  but  their  great  attrac- 
tion arises  from  their  being  splendidly  illuminated  at 
night  (when  they  are  open  to  company)  with  about 
1 5,000  glass  lamps.  These  being  tastefUlly  hung  among 
the  trees,  which  line  the  walks,  produce  an  impression 
similar  to  that  which  is  called  up  on  reading  some  of 
the  stories  in  the  Arabian  Nights  Entertainments. 
There  is,  besides,  a  large  orchestra  for  instrumental 
and  vocal  music,  and  a  very  brilliant  display  of  fire 
works.  The  gardens  open  about  the  middle  of  May, 
and  close  about  the  middle  of  August,  On  some  occa- 
sions, when  tlie  weather  has  been  uncommonly  fine, 
there  have  been  upwards  of  12,000  porsons  in  them; 
and  this  immense  concoiu^e,  most  of  whom  are  veil 
dressed,  seen  in  connection  with  the  illuminated  walb, 
add  not  a  little  to  the  brilliant  and  astonishing  effect  of 
the  whole  scene. 

The  Parks,  and  Kensington  Gardens,  the  former  of  Pub- 
which  have  been  very  aptly  called  the  Itmgs  of  the  me- 
tropolis, are  much  resorted  during  the  Summer  and 
Autunm,  especially  by  those  who  hve  at  the  west  end 
of  the  town.  St.  James'  Park,  when  seen  from  a  situa- 
tion, in  which  its  fine  groups  of  trees,  its  water,  and 
Buckingham  House,  can  be  taken  into  the  view  tog^ 
ther,  is  a  very  beautiful  object,  and  appears  rather  like 
the  well  laid  out  pleasiure  ground  of  a  nobleman,  than 
a  park  in  the  immediate  vicinity  of  the  metropolis.  But 
this  pleasing  and  imposing  appearance  is  in  a  great 
measure  lost  when  in  the  park  itself.  It  is  too  flat  and 
too  formal  in  its  walks.  The  Green  Park,  which  lie* 
between  St.  James*  Park  and  Piccadilly,  is  a  beautiful 
spot,  both  on  account  of  its  rising  and  uneven  surfece, 
and  fitnn  the  verdure  with  which  it  is  generally  cloth- 
ed; but  it  is  without  those  fine  clumps  of  trees  that 
adorn  St  James'  Park.  At  the  north-east  comer  there 
is  a  fine  piece  of  water.  In  the  Summer  Sunday  even- 
ings, the  walks  in  this  park  are  crowded  with  wcu- 
dressed  people.  Hyde  Park  is  very  different  in  ap- 
pearance, and  three  times  as  large  as  the  other  two  to- 
gether. It  is  contiguous  to  the  western  extremity  « 
3ie  metropolis,  extending  in  breadth  from  PiccadilU'to 
Oxford  Street.     Its  principal  entrances  are  from  these 
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Streets.    ItiaaAendOflure  of  about  400  acres,  sH^tly    family  with  them  on  the«e  occasions,  nearly  as  many    Lopdom 
uneven,  with  here  and  there  groups  of  old  trees,  some    children  aa  grown  up  people  are  to  be  seen.    When  ^^^ 
of  them  of  very  large  size  and  great  age.    llie  water  of   the  immense  bosiness  carried  oh  in  the  metropolis  is 


a  riYulet  dunmed  up  has  been  made  to  fill  a  little  val* 
ley.  It  is  called  me  Serpentine  River.  Its  bounda- 
ries  are  concealed  by  several  projecting  points  of  land 
and  corre8|iDndinff  bays.  H  vdc  Park  is  used  for  tlie 
field  days  of  the  horse  and  foot  guards;  and  is  much 
fiequented,  espedalfy  on  the  Suimner  Sundays,  by  car- 
riages and  people  on  horseback.  Kensington  Gardens 
are  connected  with  Hyde  Park.  Hieir  circumference 
is  about  S^  miles,  and  they  contain  about  ^60  acres 


considered  in  connectton  with  this  fondness  for  recrea- 
tion, it  may  well  be  imagined  that  an  immense  number 
of  coaches  of  all  descriptions  must  be  necessary.  To 
most  of  the  villages  very  near  London,  such  as  Isling- 
ton,Had(ney,  Kensington,  ChelseS)  Greenwich,  &c.  there 
are  stages  every  half-hour  or  every  hour ;  and  to  viU 
lages  rather  more  distant,  five  or' six  times  a-day.  There 
are  likewise  upwards  of  1100  hackney  coaches  and  dia- 
riots,  besides  glass  coaches,  or  coaches  that  can  be  hir* 


They  are  well  laid  ^ut ;  and  the  views  in  somie  parts  of    ed  for  the  day  or  journey,  giffs,  saddle-horses,  &a     As 
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them,  where  the  groups  of  trees  can  be  seen  to  advan- 
tage, are  v«Ty  fine.  It  has  been.compnted  that  50,000 
people  have  been  recreating  or  amusing  themselves  at 
one  time  in  Hyde  Park  and  Kensington  Garden^.  The 
latter  are  open  only  from  Spring  to  Autumn ;  the  parks 
ail  the  year. 

Witlun  these  few  years,  a  park  has  been  laid  out  and 
partly  finished,  to  the  north-west  of  the  parish  of  Mary- 
le>Bone.  It  is  called  the  Regent's  Paru: ;  and  as,  ac- 
cording to  the  plan,  there  are  to  be  in  it,  not  only  spa- 
cious rides,  ahnibberies,  and  water,  but  abo  elegant 
houses,  it  cannot  fail,  when  completed,  to  prove  an  ad- 


the  roads  round  London  are  level,  and  at  most  seasons 
uncommonly  good,  the  rate  of  travelling  is  very  rapid, 
and  thus  the  inhabitants,  in  the  course  of  a  day,  can 
go  and  return  a  oonsidereble  distance. 

The  history  of  London  naturally  divides  itself  into  History ; 
two  parts :  the  history  of  its  increase  and  improvements ; 
and  tlie  history  of  the  principal  events  of  which  it  has 
been  the  scene.  In  treating  of  each  of  these  we  must  be 
very  brief. 

I.  The  history  of  its  increase  and  improvements. — Lon-  of  its  in. 
don  is  supposed  to  have  been  founded  prior  to  the  Ro-  crease  and. 
man  invasion ;  but  it  is  first  expressly  mentioned  by  'n»P">^«- 


ditional  ornament,  aa  well  as  a  great  convenience  to'   Tacitus,  A.  D.  61.     It  is  supposed  to  have  been  sur- 
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this  part  of  London. 

The  parks  and  Kensington  wardens  are  resorted  to 
chiefly  by  the  higher  and  middle  classes  of  Society  in 
London.  The  lower  orders  of  tradesmen  and  the  la- 
bouring classes  sedc  for  recreation  and  amusement, 
during  the  summer  Sundays^  (the  favourite  time  for  re- 
creation and  amusement  far  all  classes,)  at  different 
places.  These  are  principally  the  tea  gardens,  with 
which  the  vidiuty  of  the  metropolis,  in  every  direc- 
tion, abounds.  £xcursion8  are  also  made  by  most  clasa- 
es,  during  the  summer  Sundays,  to  some  of  the  villages 
near  London ;  or  to  Richmond,  Kew,  Hampton  Court, 


rounded  by  water  in  the  time  of  Constantine  the  Great. 
In  the  year  604j  Bede  calls  it  ^'  a  mart  town  of  many 
nations,  which  resorted  thither  by  sea  and  land."  Soon 
after,  Westminster  Abbey  and  St.  Paul's  church  were 
first  built.  A  timber  bridge  across  the  Thames  is  first 
mentioned  in  the  year  1016.  In  1070,  William  the 
Conqueror  granted  a  diarter  to  the  city ;  and  the  same 
year  the  corporation  obtained  jurisdiction  over  the  river. 
In  the  time  of  Henry  II.  an  immense  forest  covered  the 
northern  division  of  the  city ;  on  the  north-east  was  a 
large  lake,  now  Moorfields ;  on  the  east  were  the  marsh- 
es of  the  Isle  of  Dogs ;  and  on  the  west  those  of  St. 


Windsor,  Gravesend,  &c    The  villages  to  the  north  of    Peter  and  Tothill-fields.     There  were  then,  and  till 


Bjnttid,  I^ndon,  which  are  most  frequented,  are  Hampstead 
and  Highgate.  The  former  is  one  oi  the  most  beauti- 
ful villages  near.tbe  metropolis,  and  the  views  from  its 
beathp  especially  to  the  north-west,  are  uncommonly 
extensive  and  rich.  The  view  of  London  and  the  Sar-^ 
rev  hills  from  Highgate  strongly  resembles  a  beautiful 
and  highly  finished  picture.  To  the  east  of  London, 
Green ivicii  and  Shooters  Hill  are  much  frequented. 
The  former,  on  account  of  its  fine  park ;  and  the  latter 
for  the  view  which  it  afibrds,  in  one  direction,  into  the 
picturesque  county  of  Kent ;  and,  in  another  direction, 
over  Lonfkm  and  the  Thames  crowded  with  shipping. 
Excursions  to  Kew,  Richmond,  and  Hampton  courts 
by  water,. during  the  summer  seasons^  are  very  com- 
mon. Till  lately,  these  excursions  were  made  in 
wherrys ;.  but,  within  these  few  years,  steam  beats  sail 
regularlyiT-and  from  their  decks  the  banks  of  the 
Thames  may  be  more  fully  and  conveniently  seen. 
Those  above  Battersea  Bridge  are  uncommonly  rich 
sad  beautiful,  and  are  adorned  with  a  great  many  taste* 


much  later,  great  gardens  between  London  and  West- 
minster.    In  this  reign,  it  was  first  established  as  the 
capital ;  many  houses  were  built  of  stone,  but  most  oP* 
wood,  and  thatched  with  straw.     In  1176,  a  bridge  of 
stone  was  built.    In  the  year  1236,  the  inhabitants  hav- 
ing been  deprived  of  their  usual  supply  of  water,  in 
consequence  of  t!ie  buildings  extending  over  Oldboum,. 
(Holbom,)  Wallbrook,  and  Langboum,  brought  it  from 
some  springs  in  the  village  of  Tyburn.     In  1255,  a 
conduit  in  Cheapside  was  supplied  with  water  by  lead- 
en pipes.     About  this  time,  the  use  of  coal  among  dy- 
ers, brewers,  &c.  became  common.    In  1320,  a  fisn- 
market  was  established  at  Fish  Wharf;  and  in  1340, 
tolls  were  established  for  paving  the  way  in  and  near 
the  city.     In  1410,  Stocks  market  was  erected ;  and  in 
1416,  the  streets  were  first,  lighted  with  lanterns.     In- 
1419,  Leadenhall  was  built  as  a  public  granary.     In 
1443,  the  supply  of  water  being  found  insufiicient,  pipes 
were  laid  from  Paddin^ton.     In  1533,  the  nmnber  of 
butchers  in  London  and  its  suburbs  was  reckoned  to  be 


ful  seata.     The  other  aquatic  excursions  in  which  the^    120,  each  of  whom  killed  nine  oxen  weekly ;  which,  in 


inhabitants  of  the  metropolis  are  fond  of  indulging  are 
to  Gravesend,  to  which  place  smaU  vessels  of  30  or  40 
tons  sail  every  tide,  and  carry  passengers  at  yery  mo- 
derate fmre9^  Excursions  are  also  made  to  Harrow  on 
the  Hill,  in  the  passage  boats  on  the  Paddington  Canal. 
In  short,  on  a  mie  summer  Sunday,  the  roads  in  the 
▼icini^  of  the  metropolis  are  literally  crowded  whh 
people  on  foot,  on  horseback,  and  in  all  manner  of  ve- 
hides;  and  as  the  lower  cbssel  generally  take  all  theur 


46  weeks,  (none  being  killed  in  Lent,)  amounted  to^ 
33,120  yearly.  In  1542,  a  statute  was  passed  for  pav- 
ing some  of  the  streets,  from  winch  it  appears  that  the 
Stnmd  was  not  yet  built  into  a  continued  street:  The 
city  beinff,  about  the  year  1 580,  considerably  increased. 
Queen  Elizabeth  published  a  proclamation,  forbidding 
any  buildings  to  be  erected  on  new  foundations  within 
three  mile^of  the  city  gates ;  and  that  only  one  family 
should  inhabit  each  house.    In  the  year  1568,  another 


in 
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l4»<loii.    proclamation  wa*  put  forth,  commanding  that  no  new 
'■•"^if^^  buildings  ahouUl  be  erected  within  three  milei  of  Lon- 
don or  Westmimter;  that  one  dwelling*hou8e  should 
not  be  converted  into  more ;  and  that  commons,  within 
three  miles  of  London,  should  ni9t  be  enclosed.     In 
1^94,  the  river  water  was  conveyed  into  the  houses  by 
means  of  an  engine  erected  at  Broken  Wharf. 
Fxtent  in      '  *'  ^"  ^®  reign  of  Queen  Elizabeth,  we  have  th6  first 
tiie  time  of  KPod  map  of  the  metropolis ;  from  which  it  appears  that 
Elixsbcth.   the  greater  part  was  contained  within  the  walls,  and 
even  in  these  narrow  limits  were  many  gardens,  which 
hfive  been  since  converted  into  lanes,  courts,  and  alleys. 
The  buildings  of  London  were,  on  the  east,  bouncfed 
by  the  monastery  of  St.  Catharine's.     East  Smithfield 
was  open  to  Towe;r«hill,  and  Rosemary  Lane  was  not 
built 

The  Minories  were  built  only  on  one  side,  which, 
fronted  the  city  wall;  cattle  grazed  in  Goodman's-fields; 
and  Whitechapel  extended  but  a  little  beyond  the  Bars, 
xnd  had  no  houses  on  the  ncMth ;  for  Spitalfields  were 
divided  by  hedges  and  rows  of  trees."  Bishonsgate  and 
Norton  Falgate  were  built  as  far  as  Shoreditch  church ; 
Moorfields  were  open  to  Hoxton ;  and  there  were  seve- 
ral  windmills  on  Finsbury-fields.  The  village  of  Hoi- 
bom  joined  London,  but  the  backs  of  the  houses  open- 
ed into  gardens  and  fields;  part  of  Gray's  Inn  Lane 
was  built ;  but  there  were  few  houses  in  High  Holbom. 
St.  Giles'  was  a  village,  not  united  to  London,  in  the 
fields  near  which  the  Lord  Mayor,  Sec.  used  to  hunt  on 
the  18th  of  September,  when  he  visited  the  Water 
Springs.  In  the  Strand  there  were  onl^  a  few  houses  near 
Drury  Lane;  the  streets  now  leadmg  from  it  being 
then  occupied  by  noblemen's  houses  and  gardens.  Co- 
vent  Garden,  which  was  then  literally  a  garden,  extend- 
ed to  St  Martin's  Fields,  and  these  to  St  Giles'.  The 
Haymarket  had  a  hedge  on  one  side,  and  a  few  bushes 
on  the  otlier.  Westmmster  was  a  small  place  on  the 
south  and  south-west  of  St  James'  Park,  Pall  Mall, 
Piccadilly,  St.  James'  Street,  and  the  adjoining  streets 
and  sqiuures,  not  then  being  in  existence.  Coaches  were 
introduced,  and  the  Royal  Exchange  built,  in  Queen 
Elizabeth's  reign. 
yew  RiTer»  In  l6l3,  the  New  River  was  brought  to  Islington;  in 
A.D.  1613L 1614,  Smithfield  was  paved;  and  in  1615,  flags  were 
laid  on  the  sides  of  the  principal  streets  for  jfbot  passen- 
gers. In  the  b^^inning  of  this  century,  London  and 
the  suburbs  increased  very  much.  Spitalfields,  and 
about  320  acres  to  the  soutn-east  and  south  of  it  were 
entirely  covered  with  houses.  In  1618,  King  James  is- 
sued a  proclamation  against  new  buildings;  for  regulating 
the  heights  of  houses,  &c. ;  and  for  removing  nuisances 
in  Lincoln's  Inn  Fields,  '*  situated  in  a  pUce  much  plant- 
ed round  about  with  the  dwellings  of  noblemen  and  gen- 
tlemen of  quality:"  and  in  the  subsequent  year,  another 
proclamation  was  issued,  regulating  the  thickness  a£ 
the  walls  of  houses.  In  1640,  the  suburbs  increased 
very  much,  especially  to  the  west,  in  the  parish  of  St 
Giles'  in  the  fields,  and  Covent  Garden.  In  1625,  there 
were  but  20  hackney  coaches  in  London;  but  in  1654, 
they  had  increased  so  much,  and  became  of  so  much  im- 
portance, that  they  were  placed  under  the  controul  of 
the  court  ef  aldermen.  In  l656,  another  attempt  was 
made  to  prevent  the  increase  of  London ;  for  this  pur- 
pose, all  houses  built  since  1620,  within  ten  miles,  were 
taxed,  and  new  buildings  fined.  All  houses  within 
these  limits  w^re  also  or&red  to  be  built  without  but- 
ting out  into  the  street  In  I66I,  a  great  many  streets 
in  St  James'  parish  were  built  or  finished,  particularly 
St  James'  Stceet,  Pall  Mall,  and  Piccadilly;  other  streeU 


were  ordered  to  be  widened ;  And  candles,  or  lights  m  tjM^ 
lanthovns,  were  to  be  hung  out  by  every  house  Wonting  "^^(^ 
the  streets,  from  Michaelmas  to  Lady  Day,  from  dark 
till  nine  in  the  evening; — ^a  proof  of  the  early  hounat 
this  time.  The  great  plague  in  l665  will  be  noticed  in 
the  other  division  of  this  history.  This  was  followed, 
in  1666,  by  the  great  fire.  It  broke  oat  on  Sunday  thecnsf 
2d  of  September,  at  the  house  of  a  baker  in  Padding  a.  a  itS 
Lane,  within  ten  doors  of  Thames  Street.  The  houses 
here  were  mostly  of  wood ;  and  a  strong  easterly  wind 
spread  it  rapidly  all  Monday  and  Tuesday.  On  the 
evening  ofthat  day,  and  on  Wednesday,  it  was  stopped 
near  the  Temple,  Holbom  Bridge,  l^ie  Comer,  Alders- 
gate,  Cripplegate;  near  the  lower  end  of*  Coleman  Street; 
at  the  end  of  Basinghall  Street ;  at  the  upper  end  of  Bi« 
shopsgate  Street  and  Leadenhall  Street,  in  Comhil! ;  at 
the  church  in  Fenchurch  Street;  in  Mincing  Lane,  Mark 
Lane,  and  at  the  Tower  Dock.  On  Thursday  it  was 
wholly  extinguished.  It  destroyed  13,000  houses,  and 
mpst  of  the  churches  and  oorporatton  halls.  The  value 
of  the  property  destroyed  was  computed  to  be  little 
short  of  10  millions. 

Before  the  conflagration,  the  streets  were  very  nar-  IlDpnl^' 
row,  the  garrets  on  each  side  projected  very  near,  andl^'^'^ 
the  houses  were  chiefly  of  wo<)d,  or  lath  and  phs-*^ 
ter.  But  the  opportunity  was  now  taken  to  widen  and 
otherwise  improve  the  streets,  and  to  build  tlie  houses 
more  substantially,  and  upon  a  more  r^^lar  plan. 
Thames  Street  was  raised  three  ficei ;  conduits  were  re- 
moved, and  many  middle  rows  of  houses.  In  conse* 
quence  of  the  sites  of  the  immense  merchants  bouses 
and  city  halla,  with  their  gardens,  being  now  built  over, 
it  ia  supposed  that  nearly  4000  more  houses  were  erect* 
ed  after  the  conflagration,  than  had  been  in  the  city  be- 
fore. In  1670,  another  act  was  passed  for  widening 
the  streets,  and  for  making  Fleet  Ditch  navigable. 
There  was  still,  however,  a  prejudice  against  erecting 
new  houses;  for,  in  1674,  an  order  in  council  was  pub* 
lished  for  punishing  all  such  as  built  houses  on  new 
foundations.  In  1676,  a  great  part  of  Southwark  hav* 
ing  been  destroyed  by  fire,  an  act  was  passed  for  n» 
building  them  of  brick  instead  of  wood.  So  late,  oooi- 
paratively,  as  the  year  I678,  there  were  no  buildings 
on  the  sites  where  Wellclose  Square,  the  west  end  of 
Ratclifle  Highway,  Virginia  Street,  and  all  the  streets 
on  the  side  of  Ratcliffe  Highway  to  Gravel  Lane,  and 
thence  to  Lhnehouse,  now  stand.  In  l685,  Spitalfields 
and  St.  Giles'  were  much  increased  by  the  manuftctur- 
ers  who  left  France  in  consequence  of  the  revocation  of  j 
the  edict  of  Nantz ;  and  the  same  year,  the  western  ! 
suburbs  increasing,  two  new  parishes  were  erected,  St. 
Anne's  and  St.  James',  both  of  which  were  previously 
part  of  the  parish  of  St.  Martin's  in  the  Fields.  In  the  PcbbJ 
year  1663,  the  great  increase  in  the  sise,  P^P^^*^^' ^"aid 
and  traffic  of  London,  suggested  the  estamishment  of  ' 
the  penny  post  In  I689,  the  Seven  Dials  were  built 
In  1694*  in  consequence  of  the  vast  increase  of  the  com- 
meree  and  shipping  of  London,  the  suburbs  to  the  eart 
of  the  tower  were  become  so  extensive  and  popokMis, 
that  a  new  parish  was  erected,' by  the  name  of  St  John, 
in  Wapping.  In  17^2,  the  Chelsea  water  company  wtf 
formed,  for  the  better  supplying  of  Westminster  and 
the  western  suburbs  with  water.  It  was  between  this 
year  and  the  accession  of  the  house  of  Hanover,  that 
Hanover  Square,  Cavendish  Square,  and  the  streets  ad* 
jaeent,  Bedford  Row,  Red  Lion  Square,  Halton  Garden, 
&C.  were  built.  Soho  Square  was  built  at  the  close  of 
the  preceding  century ;  and  the  streets  from  Lei^*** 
Square  to  St.  Martin's  Lane,  north  and  west  to  tM 
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kn*    Haymarket  and  Soho,  and  tlience  nearly  to  Knights*  sington,  form  the  chief  additions  to  the  size  of  London    i^^on. 

r^  bridge,  including  Golden  and  Grosvenor  Sc^uare^  were  wi&in  these  few  years.     The  principal  improvements   '^  » 
finished  in  the  reign  of  George  I.  or  early  in  the  reign  -are  in  Scotland  yard,  the  formation  of  the  Ri>gent  Park, 

of  George  II.    In  1730,  two  new  parishes  were  fonnra,  the  street  leading  to  it  from  Carlton  House,  (now  form- 

St.  George,  Bloomsbury,  and  St.  Anne,  Limehouse.  ing,)  the  lighting  of  a  large  portion  of  London  with 

About  the  same  time,  the  north  side  of  Oxford  Street  gas,  and  the  acts  regarding  the  pavement,  Sec.    It  maj 

was  partly  built,  and  many  streets  near  it  and  Co  vent  also  be  remarked,  that,  in  consequence  of  the  numerous 

Garden  were  completed.  Water  Companies,  water  can  now  be  conveyed  to  the 

m         From  the  middle  of  the  last  century,  tiU  within  these  top  of  the  highest  houses  in  the  metropolis. 

IT4S   veiy  few  years,  the  increase  of  London  has  been  so  great        Upon  the  whole,  when  we  consider  the  immense  sice 

'^      and  rapid,  that  it  will  be  necessary  to  notice  it  in  a  ofLondon,  and  that  bj  far  the  greatest  part  ofit  was  built 

summary  manner,  as  otur  limits  will  not  admit  of  de-  without  any  regular  plan,  we  snail  be  surprised  to  find  in 

tails;  and  the  increase  from  1748  to  the  end  of  the  it  so  much  cleanliness,  comfort,  convenience,  elegance, 

year  1810,  may  be  summed  up  as  follows :  in  the  north  and  splendour,  as  actually  exists :  it  is  not  like  many  ca- 

esjtt,  from  Goodman's  Field  to  Stepney,  and  from  pitals,  that  strike  at  once,  by  the  imposing  nature  of  their 

Whitechapel  Dead  to  Shadwell,  with  ^e  West  India  situation,  or  by  their  splendid  and  magnificent  public 

Docks,  has  been  covered  with  buildings ;  and  from  buildings,  seen  to  the  greatest  advantage,  and  with  the 

Hackney,  to  Mile-end  and  Bethnal  Green.    On  the  most  efiect»  bw  being  placed  together.    The  real  cha-  Preient 

south-cast,  frt>m  Deptford  to  Camberwell,  Kennin^n  meter  of  London,  as  a  city,  can  be  seen  and  appredated  '^^  ^^ 

and  Stockwell ;  and  thence  by  Lambeth  to  Weatmins-  only  afrer  examinatbn ;  atler  its  immense  size  has  been  '^PP**'*'^^ 

ter  and  Bladcfriars  Bridge,  (mduding  these  Bridges,)  repeatedly  gone  over ;  after  the  variety,  splendour, 

with  St.  George's  Fields ;  from  Hyde  Park  comer  to-  richness,  and  almost  countless  number  of  its  shops 

wards  Chelsea,  (including  Sloane  Street  and  the  streets  have  been  considered ;  after  the  squares  and  streets  ad« 

adjacent,}  and  from  Chelsea  tDwarc^  Kensington,  Ham-  joining  each  other,  to  an  extent  that  would  form  a  very 

mecsmith,  &c.    On  the  north,  Lisson  Green,  Camden-  large  tewn  in  any  part  of  the  world,  without  the  inter- 

town,   Somerstown,  PentonvUle,  &c.      The   increase  vention  of  a  siqgfe  street  or  house,  that  does  not  bespeak 

and  improvements  have  been  greatest  on  the  north  side;  great  opuli<nce,  have  been  explored;  and  above  all, 

for  the  large  parishes  of  Paddington  and  St  Mary  Le-  after  the  immensity  of  its  population  has  l)een  seen. 

Bone  have  been  wholly  built :  **  and  the  Middlesex  either  eager  after  business  in  the  crowded  streets  of  the 

and  Foundling  Hospitals,   the  paths  to  which  were  Hur,  or  seeking  for  recreation  and  amusement,  during 

reckoned  dangerous,  from  the  depredations  of  robbers,  a  Summer  Sunday  evening,  on  all  the  roads  round  the 

are  now  surrounded  with  handsome  streets:"  all  the  new  metropolis ;— and  after  6ome  faint  and  imperfect  idea 

squares  have  been  erected  on  the  north  of  the  town,  of  its  commerce  has  been  gained,  by  seeing  the  immense 

MB  Portman,  Manchester,  Fitzroy,  Bedford,  Tavistock,  number  of  ships  that  crowd  its  nver  and  docks,— the 

Russd  and  Brunswick  squares,  besides  Portland  Place,  warehouses  that  are  filled  with  the  produce  and  manu« 

Finsbury  Square  was  begun  about  the  year  1779-     Be-  faetures  of  the  whole  world,  and  by  reflecting,  that 

fore  proceeding  to  notice  the  increase  that  has  taken  London  may  justly  be  deemed  the  centre,  round  which 

place  since  1810,  it  may  be  proper  to  advert  to  the  the  whole  commercial  world  moves. 

principal  imnrovements  that  were  made  between  1748        II.  The  History  of  the  principal  Events  thai  have  History  of 
Slid  1810:  these  have  been  made  chiefly  since  the  ac-  Aap;pefi€«^<ii  Lotti/(m.---By  a  charter  of  William  the  Con- the  prind- 
cession  of  his  present  Majesty*    About  176O,  the  city  queror,  the  civil  government  and  {Nrivileges  of  London,  ^i*^^ 
gates  were  ordered  to  be  taken  down.    Till  the  year  as  thev  existed  in  the  time  of  the  Saxons,  were  con-  "*  *^°***' 
1762,  the  si^ns,  and  the  gutters  for  conveying  the  rain  firmed.     In  the  reign  of  Henry  I.  the  county  of  Mid- 
water  from  tne  roofs  of  the  houses,  projected  very  much;  dlesex  was  annexed  to  its  jurisdiction,  and  the  oorpo- 
bnt  this  year,  an  act  was  passed  to  remove  these  nui-  ration  were  em^wered  to  appoint  a  sheriif  over  it ;  and 
sances,  and  for  affixing  the  names  of  the  streets  on  Richard  I.  permitted  them  to  choose  two  sheriffs.    InUie 
every  comer.     In  17^8,  another  act  was  passed,  for  reign  of  Eaward  I.  there  were  aldermen  and  common 
paving,  cleaning,  and  lighting  the  streets,  for  regulat-  council  men  in  the  different  wards,  which  at  that  time 
ing  the  stands  of  hackney  coaches,  and  for  watering  amounted  to  24.     Edward  III.  empowered  the  lord 
the  streeta  when  necessary.     Mary-le^Bone  was  not  mayor  to  be  constantly  one  of  the  judges  for  the  trial 
paved  or  lighted  till  the  year  1770.     In  1774,  an  act  of  criminals  confined  in  Newgate.    By  another  charter 
was  passed  for  pulling  down  ruinous  houses,  for  placing  obtained  from  this  monuch,  Southwark  was  added  to 
fire-cocks  in  the  water  pipes,  with  conspicuous  notices  the  jurisdiction  of  London.     In  1381,  during  the  ra- 
of  their  distance  and  situation  ;  and  for  keeping  fire  en-  bellion  of  Wat  Tyler,  London  wjts  the  scene  of  great  Wat  Tykr. 
gines  and  fire  Udders  in  every  parish.     In  1 795,  an  act  tumult,  outrage,  and  devastation.    His  followers  burnt  ^  D.  1881. 
was  passed  to  enlarge  the  entrance  from  the  city  into  a  great  many  streeto,  liberated  the  prisoners  in  the 
Westminster,  on  the  west  side  of  Temple  Bar,  and  to  Fleet,  Newgate,  and  King's  Bench,  and  plundered  the 
make  a  strait  and  broad  street  from  the  east  end  of  houses  of  Uie  nobility,  till  at  length  Wat  Tyler  was 
Tower-hill,  to  the  bottom  of  Holbom.  stabbed  by  Sir  William  Wallworth,  the  Lord  Mayor. 
Since  the  year  1810,  a  considerable  stop  was  put  Towards  the  end  of  the  reign  of  Richard  II.  this  mo- 
to  the  erection  of  new  building,  in  consequence  of  the  narch  more  than  once  infringed  on  the  privileges  of  the 
itsgnation  of  commerce,  and  its  being  ascertained  that  city,  and  fined  the  citiaens  to  a  large  amount.     In  1450, 
a  VBSt  number  of  houses  were  eitlier  unfinished  or  un-  the  rebellion  of  Jack  Cade  occurred.    Having  collect-  Jack  Cade, 
occupied.     Latterly,  however,  London  is  again  begin-  ed  a  large  force,  he  encamped  on  Bkckheath  ;  and  af.  a.  O.  Ii6a 
nmg  to  increase,  especially  on  the  north  side :  Monta.  terwards,  having  defeated  the  troops  sent  against  him, 
gue  Square,  Bryanston  Square,  and  the  streeU  adja-  took  up  his  quarters  in  the  borough.     Being  admitted 
cent,  to  the  north  west ;  and  Burton  Crescent,  and  se-  into  London,  he  committed  such  outrages  that  the  d* 
veral  streets  more  to  the  east ;  the  buildings  and  im«  tizens  at  length  roused  themselves  and  repulsed  him. 
provements  in  Moorfields,  and  an  immense  nunyber  pf  This  repulse  put  an  end  to  bis  rebdlion.    In  1473 
houses  in  the  parishes  of  Islington,  Chelsea,  and  Ken-  the  right  of  choosing  the  lord  mayor  and  sheriffs  was 
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LoodoQ.  vested  id  the  noMters,  wardens^  and  liverieft  of  the 
-■  »  -  different  corporation^.  In  the  beginning  of  the  reign 
of  Henry,  and  afterwards  twice  during  the  reign  of 
Henry  VIII.  great  numbers  were  carried  off  by  the 
sweating  sickness.  In  1  diS,  a  sumptuary  law  was  pass- 
ed by  the  mayor  and  common  coundl,  by  idiich  the 
mayor  was  ordered  to  confine  himself  to  seven  dishes 
at  dinner  or  supper ;  the  aldermen  and  sheriffs  to  six ; 
;  and  the  sword-bearer  to  four.  In  1642^  in  consequence 
of  the  disputes  between  Charles  I.  and  the  Parliament 
assuming  a  serious  aspect,  the  common  council  ordered 
the  city  to  be  fortified  with  out^ works,  and  that  other 
measures  should  be  adopted  to  strengthen  and  defend 
it.  Soon  after  the  restoration  of  Charles  II.  he  con- 
firmed to  the  city  tlie  province  of  Ulster ;  and  it  is  un- 
der his  charter  that  the  companies  hold  their  immense 
Irish  estates. 
ThepUffue,  Prjor  to  the  great  plague  of  1666,  London  had  fre- 
A.a  16Ga.  quently  suffered  from  this  dreadful  complaint.  It  had 
appeared  five  times,  from  1592  to  166*5,  viz.  in  1592, 
1603,  1625,  1636,  and  1665,  carrying  off  about  one- 
fiHh  of  the  population  each  time.  In  1665,  97^000  per- 
sons perished  by  it,  or  on  an  average  at  the  rate  of  1200 
a-dsy.  The  great  pbgue  first  br^e  out  in  Lonff  Acre 
in  December,  1 665.  The  cold  of  winter  rather  caedced 
it  till  April  and  May,  when  it  again  bipke  out  in  an 
alarming  manner.  In  June  it  was  particularly  fatal  in 
St.  Giles'.  At  this  time,  Charles  with  his  court  left 
London,  and  went  to  Oxford.  During  June  and  July, 
it  had  spread  over  St  Giles'  and  the  greatest  part  of 
Westminster,  and  northward  and  eastward  towards 
Clerkenwell,  Cripplegate,  and  Shoreditch.  Its  ravages 
still  continued  to  mcrease  durAg  August  and  Septem- 
ber. All  trade  was  at  an  end.  The  streets  were  de- 
serted except  by  those  who  attended  the  dead  carts. 
The  grass  grew  in  the  very  centre  of  the  Exchange, 
In  the  last  week  of  August  the  number  of  deaths  by 
the  plague,  according  to  the  Bills  of  mortality,  was 
7496 ;  and  it  is  supposed  that  nearly  200,000  people 
had  by  this  time  left  London.  In  the  three  weeks  of 
September  the  deaths  amounted  to  24,000.  In  the  last 
week  of  September  the  plague  began  to  abate.  In  the 
^second  week  of  October  the  number  of  deaths  had  de- 
creased to  5000 ;  and  from  this  time  the  pestilence  evi- 
dently and  gradually  diminished.  During  eight  weeks^ 
from  the  8th  of  August  to  the  10th  of  October,  the 
number  of  deaths  by  the  plague,  as  returned  in  the 
bills  of  mortality,  was  49,705 ;  and  the  entire  number 
in  the  year  1666  was  68,590:  but  as  the  deaths  were 
by  no  mems  accurately  ascertained,  especially  when 
the  pestilence  raged  most  violently,  there  can  be  no 
doubt  that  they  were  much  more  numerous.  Since 
this  period  the  plague  has  entirely  ceased  in  Lon« 
don. 
Storai,  During  the  dreadful  storm  of  wind  in  the  year 

A.  0. 170S-  ]  703-4  upwards  of  2000  stacks  of  chimnies  were  blown 
^'^^^         down;  the  lead  was  stripped  and  carried  offmuiy  of 
the  churches;  several  houses  were  blown  down;  all 
the  ships  except  four  between  London  Bridge  and 
Limehouse  were  broken  from  their  moorings;   400 
wherries  were  lost ;  and  about  120  barges  were  either 
sunk  or  greatly  damaged.    Upwards  of  200  persons 
were  either  killed  or  mudi  maimed.     The  damage  sus- 
tained in  London  was  estimated  at  two  millions.     In 
1715,  120  houses  in  Thames  Street  were  destroyed  by 
jrntit,         ^»  ^'^  ^^  persons  perished.     The  winter  of  1729-30 
A.D.'l739-  was  distinguished  by  a  great  mortality,  the  deaths  that 
'174a  year  amounting  to  30,000 :  and  the  winter  of  1739-40 

vas  rendered  remarkaUe  by  a  frost  so  severe,  from 


Christmas-day  to  the  17th  of  February,  that  a  fair  wu  Infa 
held  on  the  Thames  In  1748  nearly  100  houses  were  ^ 
destroyed  by  fire  near  Cornbill.  From  1768  to  1771,  Jj|^ 
the  peace  of  the  city  was  much  disturbed  by  die  pro-  ^ 
ceedings  respecting  Mr.  Wilkes,  the  details  of  which, 
however,  more  properly  belong  to  the  history  of  Eng- 
land. 

On  the  2d  of  June,  1780,  the  riots  of  London,  as  they  Biots 
are  called,  began  in  consequence  of  a  bill  brought  into  a-^UK 
Plurliament  for  the  relief  or  the  Catholics.    The  rioters 
assembled  in  St.  George's  Fields  to  the  number  of 
50,000,  with  Lord  George  Gordon  at  their  head.  They 
began  by  destroying  the  Catholic  chapels ;  and  after- 
wards proceeded  to  Newgate,  which  thev  also  destroy. 
ed,  liberating  the  prisoners.     They  continued  their  de- 
vastations  till  the  eighth  of  that  month»  when  they 
were  quelled.     Two  hundred  and  eighty-five  lives  were 
lost,  besides  7S  wounded.     Between  20  and  SO  of  the 
most  active  rioters  were  executed.     On  the  23d  of  Ju-  Fimi 
ly>  1794-,  630  houses  were  burnt  down  in  Ratcliflt  i"^." 
highway.     On  the  20th  of  September,  1808,  Covent^^"^ 
Garden  Theatre— on  the  1st  of  January,  1809>  psrt  of 
St.  James'  Palace — and  on  the  24tl)  of  February,  the 
same  year,  Drury  Lane— were  destroyed  by  fire.    In 
the  winter,    1813-14,   during  the  severe    frost,  tbeFnstll 
Thames  exhibited  the  same  appearance  and  scenes  as 
it  had  done  during  the  grest  Frost  of  1739*40.    See 
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LONDONDERRY  is  the  name  of  a  city  and  county  KaA 
of  Ireland,  in  the  province  of  Ulster.  The  prefix  Lw' 
don  was  of  no  earlier  date  than  the  colonization  of  a 
part  of  the  county,  in  the  reign  of  James  I.,  prior  to 
which  period,  it  was  called  by  the  English  the  county 
of  Coleraine.  Deny  is  a  word  of  the  Irish  langua^, 
corrupted  with  an  English  termination,  and  might  be 
translated  oaklands;  it  may  also  miesLii  Sk  dry  insulaied 
spot. 

Londonderry  county  is  bounded  on  the  east  by  An-  Aipe^ 
trim,  from  which  it  is  separated,  for  the  most  part,  bv 
the  river  Bann ;  on  the  west  bv  Donegal ;  on  tne  north 
by  the  Scottish  sea,  or  Deucaledonian  Ocean ;  and  on 
the  south  by  Tyrone ;  and  includes  an  irregular  trian- 
gular figure,  under  an  outline  of  about  125  Irish  miles. 

The  aspect  of  the  county  is  not  uniform.  At  the 
northern  border,  for  about  three  miles,  there  is  a  bold 
promontory  at  the  shore,  from  whence^  widening  to- 
wards the  interior,  and  running  the  whole  length  of 
the  county  southwards,  as  well  as  on  all  the  lyrone 
borders  hot  adjoining  Lough  Neagh,  it  forms  the  main 
ridge,  or  water-shed  of  the  county.  Wild  alpine  re- 
gions, coarse  heathy  uplands,  sombre  boggy  fists,  and 
rough  graveUy  basaltic  eminentes,  characterise  tbia 
extensive  mountainous  region,  "rhe  remainder  of 
the  county  is  chiefly  occupied  with  sloping  gravelly 
declivities,  basaltic  knolls,  interspersed  with  many 
litde  spots  of  peat  There  are  schistose  ridges  on 
the  western  side  of  the  Roe,  near  the  bed  of  which, 
marly  flats  predominate  along  almost  the  whole  length 
ofthatriver.  Near  JLiOughFoyle  and  Lough  Neagh,  the; 
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ite-  are  in  geoera],  iandy  or  loamyi  the  former  of  which 
''y*     are  very  much  €X»:apied  as  rabbit  warrens.   About  one* 
Y^^  fourth  of  the  whple  county  seems  to  be  bleak  moun* 
tains  and  gleos,  and  one-half  of  the  remainder  may  fit* 
ly  be  termed  mountainous.     The  residue,  of  three- 
eights,  is  handsome   vale  or  valley.      The  principal 
vales  are  upon  the  Roe  and  Mayola,  where  is  found  the 
best  land  of  the  county,  and  uiK>n  the  borders  of  Lough 
Foyle.    The  valleys  are  chiefly  those  of  the  Bann,  the 
Boe,  and  the  Faughan.     The  slacks  of  this  coun^,  as 
they  are  provincially  called,  are  pretty  inlets  of  low 
land,  embosomed  within  the  mountains  or  high  up- 
lands, of  which  the  chief  are  those  of  Laghumore, 
Faughan  Vale,  Muffglen,  Feeny,  Lisane,  Monyniery, 
Ballyness,  and  Carntogher,  at  the  iower  end  of  which 
we  meet  extensive  views  of  the  richer  lands  of  distant 
and  more  fertile  regions. 
Dtiins.     The  mountains  Si  this  county  are  nearly  thirty.   The 
highest  is  Sawel,  towards  the  south,  estimated  at  1700 
feet  high ;  and  the  mo^t  magnificent  is  Ben-Nevenagh, 
in  the  north,  about  1500  feet  in  height.     Next  to  these 
is  Benbradagh,  in  the  centre  of  the  county,  of  about 
1300  feet;  and  at  some  miles  distance  is  Alt  Eglish, 
about  the  same  height;  Slieve  Gallen^  1250;  Donald's 
Hill,  1200;  Keady,  1100  feet  and  upwards;  besides 
Laghumore,  Mullaghash,  Banagher  mountains,  &c.  of 
decreasing  magnitude, 
ate.         The  climate  of  this  county  is  moist,  in  a  degree  he^ 
yond  Antrim  or  Down,  but  less  than  Donegal ;  yet  it 
is  not  unhealthy,  unless  we  except  a  few  spots  on  the 
flat  of*  the  Bann,  which  are  liable  to  be  inundated  dur- 
ing winter,  or  to  a  great  passage  of  moisture  between 
the  sea  and  Lough  Nengh.     Although  two-thirds  of 
the  days  of  the  year,  upon  en  average  of  many  years, 
are  rainy,  yet  the  actual  fall  of  rain  per  annum  has  not 
exceeded  S2  inches,  during  ten  years.    Longevity  from 
80  to  100  years  is  not  uncommon,  more  especially  to- 
wards the  northern  shores.     The  range  of  the  barome- 
ter may  be  stated  about  28.2  to  80.89 ;  thermometer  17 
to  90;  rain-gage  25  to  36  inches.     The  following  pro- 
portion ts  also  near  the  average  of  many  years :  fair 
weather  120  days,  rainy  30^  showery  200,  snow  falling 
5,  hail  and  sleet  10  days ;  also  snow  may  prevail  about 
36,  and  frost  45  days,  in  a  considerable  portidn  of  the 
cultivated  districts. 
L  The  soil,  as  may  naturally  be  expected,  is  various ; 

but  it  is  only  the  least  portion,  and  chiefly  in  the  vallies 
and  flats,  that  can  be  called  naturally  fertile.  The  Au- 
thor of  Nature  has,  however,  provided  the  means  of 
fertilizing  almost  every  place,  except  the  tops  of  the 
mountains,  by  means  of  the  vast  beds  of  clay  and  lime 
enlayered  in  the  hills,  or  imbedded  in  the  rivers ;  and 
in  most  places  of  pretty  easy  access.  The  burning  of 
the  heathy  and  peaty  soils  has  produced,  in  some  places, 
good  pastil  rage  m  what  was  formerly  thought  of  little 
v;!lue ;  and  the  same  practice  on  the  low  lands,  pro- 
duces now  excellent  crops  of  oats.  Open  gravelly  soil 
indeed  predominates ;  but  this  has  many  varieties,  from 
the  rubble  ■  of  basalt  and  chist  to  the  stifle  marly,  loose 
sandy^  or  deep  loamy  gravels,  near  the  shore, 
irirdl.  Of  the  agriculture  little  need  be  said,  as  it  owes 
t  nothing  to  public  institutions,  and  only  a  little  to 
private  patronage.  The  uplands,  or  mountains,  are 
usually  held  in  large  tracts  by  some  adjacent  far- 
mer; but  the  arable  land  is  divided  and  subdivid- 
ed from  250  down  to  one  acre;  and  the  bulk  of  the 
land  is  let  in  pieces  from  three  to  thirty  acres  Irish. 
There  are  whole  cUs^rictt*  wliere  you  will  scarcely 
find  an  individual  holding  more  than  from  ten  to  fifteen 


acres.  l*here  is  no  long  nor  generally  prevalent  rota* 
tion  of  crops,  a  few  weSthy  proprietors,  or  linen-dra- 
pers and  agents  excepted.  The  people  attempt  only 
oats,  and  in  some  parts  barley  or  flax,  are  raised  in  acU 
dition  to  potatoes,  which  is  the  principal  crop.  Rye  is 
cultivated  on  light  sands,  and  wheat  begins  to  be  raised 
by  some  of  the  nirmers  on  clay  or  stronger  soils.  Hither- 
to clover  has  been  much  too  sparingly  raised,  though 
it  is  greatly  wanted,  to  supply  the  defieiencies  of  the 
pasturage  and  meadows.  The  rotation  of  crops  is  nearly 
as  follows:  1st,  potatoes,  in  beds  or  in  drills ;  2d,  oats, 
or  barley;  Sd,  flax,  or  oats ;  and  4th,  potatoes  again. 
Oats  and  pasturage  is  but  too  common.  A  few  persons 
have  lately  begun  to  use  ashes  for  a  top-dressihg. 

The  crops,  or  produce,  are  not,  as  may  be  easily  Crops.-- 
supposed,  very  great,  in  proportion  to  the  actual  quan- 
tity of  labour  bestowed,  and  the  number  of  persons 
engaged.  In  no  year  do  they  seem  to  supply  the  po- 
pulation ;  but,  in  years  of  ordinary  proddce,  they  may, 
we  believe,  meet  the  demand  for  more  than  eleven 
months :  in  other  seasons,  there  has  been  required  »^ 
supply  for  the  mass  of  the  poorer  population  during 
three  or  four  months  in  the. year;  but  we  cannot  help 
attributing  this,  in  a  great  measure,  to  the  injurious 
practice  of  illicit  distillation,  too  commonly  followed  in 
the  counties  of  Derry  and  Donegal.  But  we  hear  this 
practice  is  gradually  decreasing,  and  we  trust  it  will 
never  be  revived.  The  use  of  lime  and  other  manures, 
with  a  better  system  of  agriculture,  have  greatly  in- 
creased the  produce,  which  may  in  time  reach  nearly  the 
average  demand.  Of  potatoes,  300  bushels  per  acre  is 
reckoned  good  produce  ;  of  oats  70,  and  hay  two  tons. 

Of  manures,  stable,  cow-house,  and  field  manures  Manures* 
are  the  principal.  Imperfect  composts  of  these  with  ^ 
clay,  bog,  8cc.  are  prevalent.  With  a  few,  lime  is  much 
used ;  and  near  the  sea,  crag  or  wrack  is  much  sought 
afler.  Ashes  begin  to  be  employed ;  and,  when  judi« 
ciously  managed,  they  have  been  highly  serviceable.  This 
part  of  farming  economy,  so  very  important,  is  still  in 
Its  infancy  here,  but  promises  to  improve.  There  are 
two  openmgs  at  hand  for  the  vast  improvement  of  this 
county,  which  have  been  greatly  neglected.  The  first 
is  irrigation,  which  is  both  practicable  and  easy  in  a 
very  great  part  of  the  county :  the  second  is,  by  a  due 
mixture  of  lime  with  the  soil  on  the  surface,  which  is 
also  comparatively  easy,  as  it  is  everywhere  abundant. 
These  two  plans,  if  put  in  practice  extensively,  would, 
in  a  few  years  be  the  source  of  the  highest  improve- 
ment and  benefit  to  the  county  at  large. 

Respecting  fences,  it  is  only  necessary  to  remark.  Fences,  &t* 
that  a  considerable  part  of  the  county  is  void  of  any 
thing  deserving  the  name.  This  defect  arises,  in  most 
places,  from  the  expences  necessarily  incurred  in  mMk- 
mg  permanent  enclosures.  The  poor  farmers  are  very 
unable,  though  generally  well  inclined,  to  enclose  their 
lands ;  but  in  some  places,  such  as  the  sands  of  M<igil- 
ligan,  it  is  almost  in!]prACticable ;  and  in  other  places, 
from  the  modem  system  of  giving  short  leases,  no  im« 
provement  need  be  expected,  however  necessary  it  may 
be  to  the  comfort  and  benefit  of  the  dependent  possessors. 
A  small  ditch  and  bank  is  the  modem  plan,  instead  of 
the  old  double  ditch  and  bank  between ;  but  such  is 
the  coldness  and  poverty  of  the  soil,  that  thorn  and ' 
other  plants  inserted  would  require  manure,  which 
they  seldom  receive.  This  department  calls  loudly  for 
the  interference  of  the  wealthier  part  of  the  communi- 
ty, to  stimulate  and  encourage  tne  peasantry  in  gene* 
ral.  _    .  ^g 

The  cattle  and  stock  of  this  county  have  few  peculi-  ^^ 
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I«Bd«i-  aritief  that  ut  worthy  of  notice :  probably  the  average 
^  ^*"y*  size  of  them  may  be  a  little  larger  than  most  of  the 
'  ^  flame  breed  in  Donegal,  and  less  than  those  of  Antrim 
and  Down.  A  mixed  breed  from  some  of  the  upper 
counties  has  lately  been  of  use  to  the  farmer.  All  sorts 
of  domestic  cattle  are  plentiful^  but  not  sufficiently  fed 
either  in  winter  or  summer^  especially  horses  and  cows. 
Butter  is  not  high,  yet  very  little  is  made  for  exporta- 
tion,  where  a  better  market  miffht  be  found.  After 
the  Revolution,  the  present  breed  of  sheep  was  intro- 
duced from  Scotland :  they  are  rather  small,  and  are 
recruited  from  Donegal  and  Antrim.  A  few  excellent 
cattle  are  kept  by  some  gentlemen  of  the  county.  Pigs 
are  reared  and  fattened  by  almost  every  householder ; 
and  the  goat  is  still  retained  in  many  places,  especially 
in  the  uplands ;  and  it  is  no  uncommon  thing  to  see 
the  poor  beggar,  who  has  neither  house  nor  home,  with 
his  goat  browsing  on  the  countryman's  hedge. 
Prices  of  ^e  prices  of  labour  in  this  county  are  much  on 
labour,  Ac  the  decrease.  A  man-servant  that,  during  the  late 
war,  received  £5  or  upwards  for  the  half  year,  can 
now  scarcely  get  £3,  and  the  average  price  is  even 
lower.  Female  servants  receive  from  £l  to  J6 1,  15s. 
per  half  year :  these  board  and  lod^^e  in  the  master's 
nouse.  Ten  pence  per  day,  with  victuals,  in  time  of 
harvest,  is  still  expected  by  the  day-labourer.  Xhe 
wages  of  mechanics  are  a  little  higher  than  in  the  coun- 
ty of  Donegal,  and  not  so  high,  in  general,  as  in  Antrim 
or  Down.  See  Donkoal  and  Down. 
Pike  of  The  prices  of  provisions  are  variable.    Butter,  eggs, 

proTiaoos.  and  especially  butcher's  meat,  are  usually  a  little  lower 
than  in  North  Britain.  In  the  time  of  a  general  dearth, 
oatmeal  and  flour  are  freauently  higher.  At  present 
(November,  1817)  beef  sells  at  from  2d.  to  3d.  per  lib. 
of  16  ounces ;  good  mutton  and  pork  from  S(L  to  S^d. 
do.  Cod-fish  58.  6d.  per  dozen ;  oatmeal  Ss.  4d.  per 
score  of  20  lib;  potatoes  20d.  per  bushel;  butter  8d. 
per  lib. ;  cheese  5d.  do.  But  as  want  of  money  and 
heavy  rents  oblige  the  poor  farmers  to  sell  at  any  value, 
in  order  to  pay  the  November  rents*  the  prices  will 
probably  be  much  higher  in  summer.  The  loaf  of 
white  bread  is  smdler  than  in  several  other  places  where 
wheat  is  more  generally  sown,  and  consequently  cheap- 
er, and  more  easily  procured.  Last  summer,  oatmeal, 
the  principal  food  for  the  mass  of  the  people,  during 
summer  was  for  a  time  ?••  6d.  per  score. 
Fuel.  Peat,  provindally  called  turf,  is  the  fuel  in  this 

county,  as  well  as  that  of  Antrim  and  Donegal,  &c. 
a  few  of  the  wealthier  families,  and  part  of  Derry,  &c 
excepted.  The  material  from  which  the  turf  is  procur- 
ed is  termed  bog.  Hitherto,  the  supply  in  most  parts 
of  the  county  is  abundant,  and,  in  a  considerable  por- 
tion of  it,  will  remain  so  for  many  years  to  come.  It 
requires,  however,  no  great  discernment  to  perceive, 
that  all  the  maHtime  parts,  and  some  of  the  inte- 
rior, will  soon  be  obligea  to  have  recourse  to  coals,  and 
probably  from  Scotland.  The  turfs  are  mostly  of  the 
best  quality ;  but  the  continual  waste  of  about  45,000 
house-fires,  and  15,000  in  the  fields,  burning  ashes, 
most  rapidly  exhaust  the  material,  in  a  county  so  po- 
pulous. The  reclaiming  of  the  bogs  wiU,  however, 
afford  good  land. 
risBtstions.  Plantations  of  a  small  sixe,  in  this  county,  are  to  be 
met  with  in  many  places,  at  once  useful  and  ornamen- 
tal. Those  of  Somerset,  near  Coleraine ;  at  Lisance, 
Nolworth,  Downhill,  Daisyhill,  &c  are  considerable. 
Firs  predominate,  and  latterly  the  value  of  larch  is  be- 
coming better  known.    Sir  George  FiUgerald  Hill^ 


and  others  near  Derry,  have  rendered  even  small  pin-  U 
tatioQs  highly  conducive  to  the  pleasing  and  picturesque.  < 
There  are  but  lew  old  trees,  and  generally  the  coonty  ^ 
is  supplied  with  timber  fh>m  Norway,  &c. 

Toe  minerals  of  this  county  deserve  peculiar  atten-  Nisei 
tion  from  the  gentlemen  of  property,  and  others  in  the  ^  ; 
county.  Basaltic  layers,  apparently  not  much  diasi* 
milar  to  those  of  Arthur's  Seat,  near  Edinburgh,  in- 
terlayered  with  white  lime,  clays,  zeolite,  &c.  occapy 
the  region  east  of  the  Roe.  Schistose  ridges,  inter- 
mixed with  quarts  and  veins  of  blue  lime,  &c  fill  np 
the  western  regions.  Granite,  martial  pyrites,  &c.  fonn 
the  base  of  the  Slieve  Gallen,  and  the  other  southern 
mountains.  Freestone  and  sandsttme  are  found  in  the 
interior  of  the  county  ;  also  those  beautiful  rock  crys- 
tals, which,  when  cut,  are  termed  Irish  diaraonda.  Prs* 
bably  the  indication  of  coal,  in  different  places,  w3I 
lead  to  useful  discoveries,  as  the  fuel  becomes  scsrcer; 
but,  at  present,  notiiing  worthy  of  notice  seems  to  oc- 
cur respecting  them.  Iron  is  thought  to  be  very  abun- 
dant, from  the  profusion  of  its  ochreous  and  other 
ores*  and  may  be  seen  partially  smelted  in  the  farmer's 
pits  of  ashes.  Copper  and  lead  have  been  seen  in  small 
quantities;  chalc^ony  also,  in  the  basaltic  promoo- 
tories.  Lime  is  at  no  great  distance  fVom  any  part  of 
the  county. 

The  present  rental  of  the  county  is  not  easfly  esti-  Thtrt 
mated  with  any  degree  of  precision.  At  the  settling  of ""''' 
proprietorship,  about  A.  D.  1604*,  when  the  lands  were 
considered  as  forfeited  to  the  crown,  we  may  reckon  about 
eleven-eightieths  of  the  value  assigned  to  the  Primate  of 
all  IreUnd,  the  Bishop  and  Deanof  Deny, and  21 S5  acres 
to  the  resident  incumbent ;  also  4000  acres  to  the  super- 
intendant  of  the  division  of  the  county,  of  the  best  lands. 
All  the  rest  of  the  lands  was  assigned  to  twelve  com* 
panics,  or  guilds  of  London ;  but  from  the  subdivision 
since  made,  and  the  diversified  leases  and  tenures,  the 
county  has  now  about  a  dozen  principal  holders  of  land, 
SO  of  a  secondary,  and  300  of  a  still  lower  order ;  add 
to  this,  the  numerous  cases  of  part,  and  sometimes  al), 
of  the  fiurm  lands  reset  to  poor  cottagers  or  household- 
ers, (by  some  thought  a  ruinous  practice,)  and  the 
rent  of  houses  in  large  towns,  it  is  calculated  that  the 
whole  will  probably,  ere  long,  amount  to  a  gross  sum 
of  about  £350,000  Sterling  per  annum:  hence  the 
average  rent  per  acre  is  about  20s.  which  is  higher 
than  some  of  the  best  lands  in  the  fertile  province  of  _ 
Nonnandy  in  France  !  The  same  remark  applies 
to  the  lands  of  county  Antrim,  which  are  generailf 
higher  than  those  of  Derry.  j 

The  county  of  Derry,  with  the  exceptions  alreadf  TWp^ 
mentioned,  is  divided  into  twelve  proportions,  which  ^^ 
are  held  by  the  present  proprietors  from  the  above  men-  ^^ 
tioned  companies ;  four  of  tne  proportions  are  granted  in 
perpetuity,  and  eight  are  determmable  leases.   The  fol- 
lowing is  a  list  of  the  proportions,  and  by  whom  held : 
The  proportion  of  the  Drapers*  company  has  lately  fallen 
out  of  lease,  and  the  company  have  taken  it  into  their  own 
hands :  the  late  proprietor  was  Sir  William  Rowley,  chief 
town  Moneymore.   The  Salters'  proportion  is  a  lease  of 
years :  the  present  proprietors  are,  Lord  Londonderry 
and  Mr.  Bateson,  chief  town  Magherafelt.  The  Vintners 
is  granted  in  perpetuity :  the  present  proprietors  are,  the 
heirs  of  the  late  Right  Honourable  Thomas  Conowf, 
chief  place  Bilaghy  and  Tabermore.     The  Mercers 
proportion  is  a  terminable  lease :  the  proprietor  is  Alex* 
ander  Stewart,  Esq.  brother  to  Lord  Londonderry, 
chief  place  Kihrea.  The  Ir^unongers'  is  a  termioible 
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Umte,  Ae  proprieftors  ue,  Mmhal  Btmford,  Ctptaio 
Beretfonl,  and  Sir  George  HilL  The  Merchant 
Tailors'  is  granted  in  peipetaity,  and  Mr.  Richard* 
son  holds  a  proportion  of  it  m  the  neighbourhood  of 
Coleraine.  The  Clothworkers'  is  a  determinable  lease* 
and  the  assignees  of  Mr.  Hsnntngton  hold  the  N.  £• 
proportion  mm  Coleraine.  Robert  Ogilby,  Esq.  holds 
the  lai;^est  proportion  in  the  oonnty,  it  is  the  Skiniers' 
proportion,  being  a  determinable  lease.  The  Manpusof 
Waterfixrd  holds  die  next  proportion  td  the  North*  m 
perpetuity ;  it  is  called  the  Haberdasher^.  His  cousin 
nolds  a  proportion  duriw  the  king's  hSd,  called  the 
Fishmoi^rers'.  The  Goldbmiths'  proportion  is  held  by 
the  Ponsonby  family  m  perpetuity ;  and  die  Grocers' 
by  Dmd  Babbington,  Esq.  on  a  detenninaUe  lease  of 
years.  Robert  Ogilby^  Esq.  holds,  also,  the  sixteen 
townlandsof  Newtonlimavady,  agrsnt  fimnaU  the  com- 
pames  in  perpetuity  ;  as  does  likewise  George  Dawson, 
Esq.  the  eight  townlands  of  Mayala.  Mr.  Canning  of 
Garvi^  has  a  neat  litde  estate,  Sur  Henry  Bruce  has  a 
mat  dea^  of  Chmfch  lands ;  Sir  A.  Ferguson,  Mr. 
CumuBgham  of  Sprmghill,  ^e  Bishop  of  Down  and 
Connor,  and  Marens  Gage,  Esq.  are  all  lespectaUe 
landholders  in  the  county. 

The  three  principal  rivers  in  the  county  are  the 
Fwk,  (that  is,  the  giyem  river :)  it  runs  only  a  few 
miles  until  it  expands  into  a  lake  of  die  same  name,  yet 
it  is  the  broadest  and  greatest  flow  of  water  in  the  ooun» 
ty,  being  nspyjgable  for  any  merchant  ▼esseliy  to  Berry, 
«id  for  lighters  of  SO  tons  up  to  Sirabane.    The  flat 
wooden  hnd^e  orer  this  river  at  Denr,  is  a  late  elegant 
erection.    The  Batm,  (that  is,  the  mkHe  rher,)  on  the 
bcnrdersof  Antrim,  issues  out  of  Lough  Neagh  at  Toome, 
(i.  e.  a  bush,Whera  there  is  a  sujMrb  bridge,  erected  Inr 
the  lale  Lora  O'Neill,  after  passing  whi^,  it  expands 
into  the  beautiful  Lough  Beg,  (j.  e.  the  Bale  Lough,) 
Ibrmingsevenl  islands,  passes  by  rortgknone and  Cole- 
raine, ftiur  miles  below  which,  it  meets  the  sea,  over 
a  shidiow  bar,  admitting  vessds  only  at  proper  times 
of  the  tide.    The  sum  of  ^£20,000  nught  render  it  na^ 
vigaUe.    On  it  are  erected  several  eel  weirs ;  and  it  is 
Iwous  for  its  sahnon  firiiery  at  the  leap  of  Coleraine. 
The  Roe  (that  is,  the  red  river,)  passes  by  Dungiven 
and  Newtonlhnavady,  through  a  bemitiiul  and  rery 
fertSe  country.  The  two  rivers  of  greatest  note  next  to 
those  already  mentioned,  m«  the  Faughan  andtheriqMd 
Mayda;  the  first  empties  itself  into  Lough  Foyle^  and 
the  Mayola  into  Lough  Neagh,  which  only  washes  a 
few  miles  of  this  county  on  the  north-east.  Ldngh  Foyle 
on  the  north-western  extremity  is  only  an  expansion  d 
the  river.     It  n>proaches  to  the  form  of  a  triang^  of 
]d)eut  9, 12,  and  15  mfles  in  the  sides ;  a  great  propor- 
tion of  it  is  dry  at  low  water ;  but  the  principal  cur« 
rent  is  15  iathoms  deen.    The  tan  banks  are  a  little  off 
the  moudi,  fhim  Magiiligan  point,  where  it  is  one  mile 
wide.    Lough  Fojle  amrds  a  tolerabfy  good  harbour, 
only  there  is  a  diflkahy  of  entering  it  safely  with  a 
stormy  west  wind:  a  canal  from  itto  I^gh  Swilly,  only 
four  miles  distant,  would  be  highly  useful ;  and  another 
from  it  to  the  Roe  wooM  be  easily  aooomplisbed,  as  the 
distance  is  only  two  miles,  and  the  land  level  in  both 
cases.     The  Bann  affords  a  hartxrar  for  small  vessels, 
occasionally  up  to  Colemine ;  but  Portruah,  lour  miles 
below  it,  is  generidly  preferred  for  vessels  of  any  toler- 
able  burden.     Bsllyronan  is  a  thriving  Rttfe  town, 
having  a  port  on  Lough  Neagh  for  small  vessels  trading 
on  the  Isice,  and  is  well  situated  for  increasing  trade. 

The  fishes  on  the  coast  of  Derry  are,  hmprays,  stur^ 
geon,  sun-fish,  haddock,  turbot,    Set.  more  especially 
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flounder,  sabnon,  eels,  and  codfish.  At  Calmore»  (i.  r. 
the  great  Comer,)  near  Deny,  is  a  salmon  fishery ;  but 
the  principal  one  is  at  Coleraine.  In  1780,  400  tons 
were  sold  at  I^  per  lb.  but  they  do  not  now  averaga 
above  100  tons  per  annum.  Theeel  fisheries  at  Toome^ 
and  the  .aroaller  ones  down  the  Banut  may  aversge 
about  £2000. 

The  linen  manufacture  is  the  staple  of  this  county. 
Flax-seed  is  sometimes  saved  by  the  lfirmers»  butinge* 
neral  thmr  depend  on  America,  Holland,  and  R^ga,  for 
their  seed :  About  1 4pefBks  of  seed  is  sown  peraere,  whidif 
on  good  ground*  may  yield  about  196  lbs.  of  rough  fbx 
£or  the  mdl,  or  54  dressed  diere,  and  perhi^  09  ifdress* 
ed  by  hand.  The  cloth  is  made  of  27,  S2,  or  3S  inches 
wide,  and  about  25  yards  when  divided,  or  50  when  un« 
divided,  in  length ;  and  sold  in  a  few  of  the  pravincial 
towns.  There  are  many  bleaching^greens,  and  die  pro- 
cess of  bleaching  has  been  much  improved ;  when  ffansh- 
ed,  it  is  sold  again  in  Dublin,  Liverpool,  London,  and  the 
forei^  markets,  in  some  years  to  the  amountof  £000,000 
Sterlmg.  The  cotton  raanufiusture  is  only  known  by  a 
few,  in  three  or  four  places.  Woollen  doth  is  wraogbt 
only  for  blanketings,  and  the  clothing  of  the  poorer 
part  of  the  peasantry. 

The  towns  of  this  csunty  are  not  numerous,  in  pro- 

Ebn  to  the  populstion— «  fiiw  only  are  handsome, 
dss  Londonderrr,  the  eapital,  there  is  the  neat  and 
populous  town  of  Coleraine,  once  giving  name  to  die 
county,  situated  on  the  Bann ;  which,  wm  its  suburbs, 
may  contain  about  9000  inhabitants,  Newtonlimavady  in 
the  northern,  and  Maghersfcit  in  the  southern  portions, 
are  both  neat  and  weU4>uilt,  and  have  a  oonsiderabJe 
trade.  Next  to  these  is  Dungiven,  a  central  town,  im<- 
bosomed  in  mountains.  Moneymore  is  remarkable 
Ibrits  horse  fair  hdd  every  mondi;  Castie  Dawson, 
for  its  good  eed,  ftid,  and  plantations;  Maghua,  for 
ka  thriving  markets;  Garvagh,  for  its  plantations; 
Desarcmartnit  for  its  lime ;  £d}ymacgttig«ui,  for  its 
Moravian  settlement;  Tobermore  (i.  e.Ureni  weU,) 
IS  also  deserving  of  notice  on  account  of  its  well ; 
Belaghy  for  its  twgs  ;  Kilrea  lor  its  natural  elevation ; 
Agivey  for  its  pottery ;  Clady  and  Banagher  for  their 
rural  vicinages ;  Muff  and  Ballykdly  for  their  views 
of  the  sea ;  Port  Stewart  and  Portmsh  as  the  resort 
of  bathers.  There  are  ten  market  towns,  and  about 
twenty-five  places  where  fairs  are  held  for  cattle. 

The  political  divisions  into  baronies  amount  to  four, 
via.  Loughinshatlen  In  the  south-east,  the  roost  popu* 
Ions ;  Tyrkeerin,  south-west ;  Kennaught,  north-west ; 
and  Coleraine :  these  are  subdivided  mto  85  parishes, 
beside  the  dty  and  liberties  of  Londondenry,  and  the 
town  and  liberties  of  Coleraine.  Since  the  Union,  this 
county  returns  only  two  members  to  the  Imperial  Par- 
liament, with  one  for  the  city  of  Deny,  and  one  for 
the  town  of  Coleraine.  ft  formerly  returned  eight  mem- 
bers to  the  Irish  Parliament 

Of  the  parishes,  the  most  remarkid>le  for  wild  ma» 
jesde  scenery  and  grandeur,  is  Tamlaghtard,  or  MagiU 
Hgan,  en  the  noruiem  shore,  and  the  most  wikl  and 
uncultivated  is  Bellynaecreen,  in  which,  at  the  little 
village  of  CrMs,  is  a  fameiis  dassieal  school,  taught  by 
a  Mr.  Murphy,  where  a  large  proportion  of  the  Roman 
Cadiolicpnests  receive  the  rudiments  of  classical  litera^ 
ture.  Tne  civil  and  ecdesiastical  division  of  the  pa- 
rishes mosdy  coincide.  Clandermot,  Faughinvale, 
(with  Templemare  adjacent,  in  Donegal,)  are  attached 
to  the  deaneiy  of  Derry ;  Dumbae  is  an  archdeaconry ; 
Dungiven  and  Baflyrashane  are  vicarages.  The  others 
genersUy  rectx^^es*.  Ailrea  anal  sosne  otners  fire  01  re* 
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cent  date*  Five  of  the  parishes  in  the  south  of  the 
county,  with  six  diurehes,  belong  to  the  primate  of 
Armagh.  The  remainder,  with  about  S4  churches, 
belong  to  the  diocese  of  Derry,  The  diocese  of  Der- 
ry  includes  also  the  barony  of  Innishowen  in  Donegal, 
some  of  Tyrone,  and  a  small  portion  of  Antrim,  hav- 
ing an  extent  of  60  by  55  English  miles,  and  an  area 
of  659,000  acres.  The  income  is  estimated  at  £  1 2,000 
Sterling,  arising  from  the  rents  of  lands.  The  inferior 
benefices  of  the  rectors,  &c.  may  vary  from  £300 
to  £l500  per  annum,  and  probably  average  £500, 
which  are  raised  from  tythes  of  grain  and  hay,  or  some 
settlement  by  cash  in  lieu  of  it.  The  Catholic  clergy 
are  paid  by  their  own  hearers.  It  is  probable  the  sum 
does  not  average  £  120.  The  Presbyterian  clergy  are 
paid  by  a  settled  annual  stipend,  varying  from  £60  to 
£120  per  annum,  besides  a  grant  of  royal  bounty  by 
classification,  varying  from  £50  to  £100  per  annum ; 
and  a  few  seceding  congregations,  varying  from  £40 
to  £70. 
Extent  and  The  extent  and  populati<Hi  of  this  county  mav 
popuUuon.  be  stated  as  follows.  In  the  S.S.E.  direction  it  is 
about  S2\  Irish  miles  in  length,  and  about  S5  in 
breadth,  including  an  area  of  318,500  Irish,  or  51 1,688 
English  acres.  By  a  census  taken  in  1813,  it  contain- 
ed upwards  of  186,000  inhabitants,  or  2S3  for  every 
British  square  mile,— «  population  about  fourfold  that 
of  Scotland,  in  the  same  extent  of  nearly  similar  land 
in  point  of  fertility.  Of  this  popidation,  27,000  are 
Episcopalians,  53,000  Presbyterians,  and  106,000  Ca- 
thcdics.  There  are  some  respectable  schools,  eq>ecially 
in  Derry.  The  ancient  establishment,  which  was  founded 
by  James  I.  coeval  with  the  city,  had  been  built  within 
the  walls.  The.  disadvantages  of  such  a  situation  did 
not  escape  the  attention  of  the  present  Bishop  of  Derry, 
who  has  been  ever  watchfrd  for  opportunities  to  (m- 
ginate  or  amend  establishments  of  every  kind  whose 
object  is  the  public  good.  By  means  of  a  generouacon- 
tribution  faom  bis  Lordship's  {Hivate  purso,  and  by 
means  of  an  extensive  influence  among  the  great  com- 
panies of  London,  who  are  the  chief  proprietors  of 
this  county,  the  Bishop  has  been  enabled  to  erect 
a  new  and  ample  school-house  on  the  bank  of  the 
river  Foyle,  within  half  of  a  mile  of  the  city.  The 
aame  extensive  influence  has  also  been  successfully  ex- 
erted in  obtaining  annual  grants  for  the  endowment  of 
the  school  institutions,  all  of  which  have  in  view  the 
extension  and  combination  of  local  with  public  and 
general  advantages.  We  regret  that  our  limits  do  not 
permit  us  to  give  a  more  ^tailed  account  of  this,  as 
well  as  many  other  useful  institutions  which  have  been 
created  and  fostered  under  the  generous  patronage  of 
tliis  benevolent  prelate. 

In  general,  however,  ^e  state  of  education  through- 
ont  tlie  county  is,  like  that  of.  the  rest  o£  Ireland,  in  a 
-state  of  comparative  neglect.  Yet  better  hopes  b€^• 
gin  to  arise — the  general  disposition  of  the  lower  clas- 
ses begins  to  turn  towards  education ;  and,  already, 
suitable  masters  may  be  found  in  the  towns,  villages, 
and  country  parishes,  towards  which  last  the  clergy  of 
the  establishment  are  the  principal  contributors.  See 
Beaufort's  Memoir  of  a  map  ^Ireland;  Sampson's 
Siaihtical  Survejf  of  ike  County  of  Londonderry,  frt>m 
which  the  above  is  partly  drawn :  but  the  writer  of 
this  article  has  had  acoess  to  much  original  information 
from  various  quarters,     (g) 

LONDONDERRY,  Citv,  the  capital  of  the  fore- 
going ooun^,  is  beautifully  situated  on  the  banks  of 
the  Foyle,  chiefly  on  a  piece  of  elevated  and  almost  in« 


sulated  land,  which  is  connected  with  the  ooonty  of  Do» 
negal  by  a  flat  of  boggy  loamy  land,  once  perhapsihe 
ancient  passage  of  the  river.  It.  is  thus  mentioned  in 
the  ancient  Book  ofHowlh:  **  Five  y^  greatest  towns 
yt  were  in  ancient  times  in  Ireland;  wat  is  to  aav, 
Ardmagh,  D«re  Columb-KiU,  Drumdoo,  KeUsin,  Meath, 
Fayle-mew."  And  the  chiefli  of  the  lands  on-  die  same 
western  bank  were  called  Hy-daher^teaghy  that  is,  the 
*'  diiefis  of  the  oak  habitations,"  now  senoralfy  written 
by  the  names  O'Dougherty  and  Dougherty ;  and  frois 
the  abundance  of  oaks  in  former  times,  it  well  merited 
the  appellation.  The  inhabitants  of  the  ac^acertt  re* 
gions  were  the  Damii  of  Ptolemy.  The  ancient  re- 
cords of  tbe.  place-  are  little  known  prior  to  Columb- 
Kill,  whose  history  and  actions  form  a  prominent  part 
of  them. 

Our  limits  will  not  permit  us  to  detail  much  of  the 
history  of  this  place.  Both  the  abbey  and  town  were 
burned,  A.  D«  783  ;  and  upon  being  rebuilt,  were  coq« 
sumed,  S^^years  afterwards,  by  theDanea,  who  masaaored 
the  students  and  clergy ;  butthey  werc^in  the  year  SSi^ 
driven  from  the  place  with  incredible  slaughter  by 
Neil  Caln^,  monarcli  of  Ireland ;  yet  they  made  after" 
wards  many  successful  attacks  on  it,  in  one  of  which, 
Maol  Leaghline,  in  985,  carried  away  the  shrine  of  St. 
Columb,  and  returning  at  periods  of  four,  six^  and  eleren 
years  afler,  committed  great  depredations.  O'Erien^. 
prince  of  Munetar,.  with  his  people,  made  several  incur- 
sidns  into  this  district,  and  in  the  year  1134,  succeeded 
in  burning  most  of  the  town,  and  all  the  sacred  edifices 
in  it.  Having  been  repairedby  Abbot  O'Bralchain,  it 
was,  in  1 158,  made  an  episcopal  see,  and  the  Abbot  coa« 
secrated  first  Bishop.  Six  years  hence  was  erected  the 
cathedral  on  a  large  scale:  conflagrations  happened  again 
in  incXand  1303.  In  1218  a  qvnnery  was  erected,  and 
in  1274  a  priory.  But  waving;  these  and  .other  partica* 
lars,  it  is  observable  thattbcL  charter  was  first  granted  to 
the  London  Company  in  1515 ;  the  battle  of  Randolph 
with  O'Niel.of  Ulster  took  place  in  1565;  and  tha 
forfeiture  of  the  place  by  Sir  Henry  Dochra,  in  1600.. 
Seven  years  afterwards,  this  place,  with  six  counties, 
were  escheated ;  and  though  Sir  Cahir  O'Doffherty,  the 
diief  of  InnishawB,  treacherously  seized  and  burned  the 
town  in  1608,  yet  as  soon  as  peace  and  order  were  re- 
stored, the  walls  of  the  city  were  erected.  In  1614,  tbeir 
length  was  5124  feet,  besides  four  gates,  each  21  feet, 
the  thickness  6,, and  height  2  !•.  The  families  at  this  dme 
were  102.  The  place  was  again  besieged,  and  rescacd 
from  the  Irish  in  1641.  It  was  in  1649  besieged  by 
the  same  party,  but  the  attack  was  unsuccessful.  In 
1688,  it  was  atUcked  by  the  whole  Irish  forces  uoder 
King  James,  from  the  month  of  December  1688,  till 
August  1689.  In  this  memorable  siege,  the  apprentice 
boys  of  the  city,  in  a  paroxysm  of  ardour,  just  as  the 
enemy  appeared  W4thin  three  hundred  yards  of  the 
Ferry-gate,  raised  the  draw-b^dge  and  locked  the 
gates;  the  enthusiasm  of  iiiii^  boys  was  soon  commu- 
nicated to  the  populace,  and  the  citisena,  reinforced 
from  the  country,  resolved. on  the  most  vigorous  de- 
fence. After  being  almost  betrayed  by  the  pvernor, 
Lundy,  who  was  on  the  point  of  giving  up  tne  city  to 
the  enemy,  they  chose  the  celebrated  George  Walker, 
Episcopauan  rector  of  the  parish  of  Donaghmore,. 
(afterwards  killed  at  the  battle  of  the  Boyne,)  with  wie. 
Major  Baker,  for  their  governors.  The  citisens,  under 
these  brave  commanders,  foiled  the  attacks  of  the  whole 
of  James'  forces.  The  suffering  |uid  privations  of  the 
ffarrison  during  the  siege,  equal  any  thing  to  be  found 
m  Uie  records  of  history. 
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Bdon-  Deny  has  four  mam  sCreets  within  the  walls,  whidi 
^rrr*  are  now  its  omamenti  and  mall,  with  a  public  terrace, 
1*^^"  or  diamond,  in  the  centre^  They  cross  at  right  angles, 
and  fonn,  with  the  lesser  streets  and  lanes,  a  sort  of  pa^ 
raUelogram  of  1278  by  635  feet  On  the  declivity  of  the 
jground,  neither  the  streets  or  roada  are  easy  levels ;  and 
here  the  use  of  carriaffes,  though  very  common,  is  not 
convenient  in  a  consi&rdble  part  of  it.  Paving  and 
lighting  have  not  been  neglected ;  and  as  the  genwmen 
otiyerry  and  its  vicini^  have  usually  a  great  influence 
In  the  eamenditiire  of  the  money  raised  by  the  county, 
nothing  has  be<^  omitted  to  render  the  city  and  vicin- 
age as  elegant  and  serviceable  to  the  puUic  as  its  lo- 
cal inconvenience  will  permit.  The  cathedral  is  of 
the  ffothic  style,  and  was  first  erected  by  Sir  John 
Vauman  in  l6S3.  Its  organ  is  esteemed  valuable. 
Besides  the  cathedral,  or  high  churc^,  there  is  a 
Chapel  of  Ease,  endowed  by  the  representative  of  the 
fimious  Bishop  Bernard,  also  two  Presbyterian  meeting- 
houses and  a  Roman  Catholic  chapel  in  the  city.  The 
central  market-house,  or  town-hail,  dates  from  1692, 
and  contains  the  guard-room,  &c.upon  seven  neat  arches. 
There  is  a  large  and  commodious  jail,  esteemed  the  best 
in  the  northern  counties,  and  an  elegant  court  house, 
buflt  at  great  expence.  A  school,  for  the  education  of  the 
lower  orders,  has  been  built  at  tlie  expence  of  the  Board, 
of  Erasmus  Smith,  and  of  the  Bishop ;  the  Board  contri- 
buting three-fourths  towards  the  building,  and  £60  a^ 
year,  to  the  support  of  it ;  and  the  Bishop  contributing 
one-fourth  to  the  building,  and  ten  pounds  annually 
\o  the  support  of  it.  An  Infirmary  has  lately  been 
erected,  on  a  very  large  scale,  at  the  expence  of  the 
county,  and  supported  by  voluntary  contributions. 
These  buildings  are  on  lands  held  under  the  See  of 
Deny.  There  are  a  snudl  theatre,  a  linen  hall,  with 
shambles,  fish  booths,  wharfs,  and  quays,  in  very  good 
repair.  In  1790,  a  very  valuable  and  elegant  wooden 
bndge  was  thrown  over  the  river  at  tms  place  by 
Samuel  Coxe  of  Boston  in  America ;  the  length  was 
1068  feet,  the  breadth  40,  depth  of  the  water  at&w  tide 
31,  and  48  feet  at  spring  tides.  This,  having  been  in  a 
great  part  thrown  down  in  the  winter  of  1813,  by  the 
ice  and  a  tremendous  flood,  has  been  since  repaired. 
The  principal  markets  are  held  on  Wednesday.  The 
fain  for  cattle  are  held  on  June  l7th,  September  4th, 
and  October  17th.  Both  fairs  and  markets  are  fa- 
mous for  supplies  of  flax,  linen  yam,  and  coarse  linens. 
The  inhabitants  import  and  sell  flax-seed,  hardware 
and  earthenware,  iron  and  timber,  to  a  considerable 
amount,  and  also  West  India  goods.  Their  exports 
are  yam,  linen,  &c.  but  the  vessels  belonging  to  its  port 
are  very  few  compared  with  its  opulence.  They  have 
a  weeldy  newspaper,  called  the  Londonderry  Journal. 
The  corporation  consists  of  12  aldermen,  one  of 
Vhom  is  mayor,  24  burgesses,  1  chamberlain,  and  2  she- 
rifls;  and  the  estate  annexed  to  the  city  was  compu- 
ted at  4000  acres.  The  population,  including  the 
suburbs,  is  about  18,500.  There  is  a  miGtary  governor, 
of  the  fort  of  Culmore.  Its  distance  from  Belfast  direct 
is  59  miles,  and  from  Dublin  1 15.  North  Lat  55^, 
West  Long.  7<^  15'.    <g) 

LONGEVITY.  The  desire  of  self-preservation  is 
one  of  the  first  principles  of  our  nature,  and  has 
been  implanted  in  us  for  the  wisest  purposes.  While 
It  excites  to  labour  and  exertion  in  procuring  the 
means  of  supporting  our  mortal  existence,  it  reconciles 
us  to  bear  with  patience  many  distresses  and  pains, 
which  are  more  or  less  the  inevitable  lot  of  all.     But 


though  this  feeling  is  possessed,  in  a  greater  or  less  de«  Longevity* 
gree,  by  almost  every  individual,  it  may  be  wondered 
at  that  the  preservation  of  health,  and  the  prolongation 
of  life,  subjects  of  such  importance  to  the  gene- 
rality of  mankind,  should  be  so  much  overlooked. 
Even  few  of  the  medical  profession  have  made  them 
their  particular  study.  Their  researches  have  been,  in 
general,  directed  rather  to  the  cure  than  the  preven- 
tion of  disease ;  and  while  thousands  are  daily  falling 
sacrifices  to  tlie  pernicious  effects  of  l.uxury,  and  the 
factitious  rules  of  an  overstrained  civilization,  the  in- 
quiry has  seldom  been  made,  what  mode  of  living  is 
most  conducive  to  health  and  an  extended  existence  ? 
If  health  be  the  most  precious  boon  of  life,  which 
gives  a  relish  *  to  all  our  other  comforts,  and  with- 
out which  life  is  only  a  burden,  what  inquiry  can 
be  more  important,  or  more  generally  useful  ?  And 
the  gratitude  of  the  human  race  is  due  to  those  men 
who  have  devoted  their  talents  to  this  subject.  A  con- 
densed view  of  the  principles  of  health  and  longevity, 
in  a  cheap  form,  so  tliat  it  may  be  accessible  to  the 
loWer  classes  of  society,  is  still  a  desideratum ;  and  it 
is  also  to  be  regretted,  that  while  the  names  of  many 
who  have  attamed  to  long  life  have  been  preserved, 
their  history,  as  far  at  least  as  relates  to  their  diet  and 
regimen,  has  been  lost.  We  are  aware  that  the  dura- 
tion of  life  depends  not  on  manners  and  customs,  and 
that  no  attention  to  rules  can  secure  us  against  the  con- 
tagion of  disease,  or  prevent  those  accidents  which 
cannot  be  foreseen.  But  no  one  will  deny,  that 
by  following  a  regulated  system  with  respect  to  diet, 
sleep,  &c.  we  may  add  many  vears  to  our  existence. 
It  would  indeed  be  difficult  to  form  a  particular  set  of 
directions  which  would  be  applicable  to  the  various 
constitutions  and  employments  of  mankind.  But  there 
are  general  rules,  which  all  may  follow  with  safety  and' 
advantage ;  and  the  advice  of  the  celebrated  Galen  is 
adapted  to  every  situation  in  which  man  can  be  placed: 
*'  Consult  your  reason,"  says  he,  "  and  observe  what 
agrees  and  what  does  not  agree  with  you,  that,  like 
wise  men,  you  may  adhere  to  the  use  of  such  things 
as  conduce  to  your  health,  and  forbear  every  thing 
which,  by  your  own  experience,  you  find  to  do  you 
hurt ;  and  be  assured,  that,  by  a  diligent  observation 
and  practice  of  this  rule,  you  may  enjoy  a  good  share 
of  health,  and  seldom  stand  in  need  of  physic  or  phy- 
sicians.^' 

The  principles  of  longevity,  or  the  circumstances 
essentially  necessarv  for  the  preservation  of  health,  and 
the  attainment  of  long  life,  may  be  comprised  under 
the  following  heads:  1.  Parentage;  2.  Air;  3.  Diet; 
4.  Exercise ;  5.  Sleep ;  and,  6.  The  government  of  the 
passions. 

1.  Parenlage, — An  exemption  from  hereditary  dis- 
ease is  evidently  favourable  to  longevity ;  and,  as  it  is 
fully  ascertained  that  disease  is  transmitted  from  father 
to  son,  it  cannot  be  expected  in  the  nature  of  things, 
that  unhealthy  parents  can  produce  a  healthy  oflTspring. 
The  father,  who,  by  a  course  of  vice  and  intemper- 
ance, has  brought  disease  and  debility  into  his  frame, 
entails  them  upon  his  posterity  ;  and  the  mother*  who 
spends  her  nights  in  fashionable  follies,  and  her  days  in 
listless  idleness,  may  bring  a  child  into  the  world;  but 
the  tender  plant  is  unable  to  resist  the  first  blast  of  dis- 
ease ;  and  should  it  struggle  through  the  years  of  in- 
fancy and  childhood,  its  feeble  frame  is  liable  to  be 
shaken  by  the  slightest  vicissitudes.  No  doubt  much 
may  be  done  by  propel:  care ;  and  a  healthy  nurse« 


live  many  minutes,  it  is  of  the  utmost  advtntage  to    the  windows  of  their  work-shops  open  whenever 


the 


and  while  all  are  anxious  about  what  they  eat  or  drink,  upon  yourselves,^  and  to  your  wives  and  little  ones; 

they  pay  little  attention  to  what  they  breathe,  which  change  the  air  you  breathe :  Change  it  tiy  opening  your 

is  more  essential  to  health,  and  whidi  often  proves  more  windows  several  times  a^day." 
anddenly  fatal  to  their  existence.     Common  air,  in  its        5.  D^.-i-Moderation  in  eating  and  drinking  is  cer- 

respirable  state,  is  ascertained  to  contain  -^^V  P^^s  of  tainty  of  great  importance  in  regard  to  health.    Ther» 

oxygen  or  vital  air,  and  /^^  parts  of  azote,  combined  are  no  doubt  several  instances  of  intemperate  people 

with  a  small  proportion  of  water  and  carbonic  add.  livinff  to  a  great  age ;  but  these  must  be  considered  u 

Whatever,  therefore,  has  a  tendency  to  reduce  the  merely  exceptions  to  a  general  rule.     It  ia,  however, 

Suantity  of  oxygen,  renders  the  air  in  a  proportionate  no  easy  matter  to  ascertain  the  exact  quantity  of  food 
egree  impure  and  hurtful.  As  air  also  is  a  principal  proper  for  every  age  and  constitution.  The  best  nile 
agent  in  the  decomposition  of  bodies,  it  is  often  replen-  u>  to  avoid  all  extremes.  Nature  teaches  every  era* 
ished  with  those  noxious  qualities  which  are  destruc-  ture  when  it  has  enough ;  and  the  odls  of  thirst  snd 
tive  to  human  life.  Hence  arises  the  vitiated  state  of  hunger  are  sufficient  to  inform  them  when  more  is  De-  • 
the  atmosphere  in  crowded  cities.  The  air  is  not  only  cessary.  Attention  to  the  quality  of  our  aliment  if  of 
breathed  repeatedly  over,  but  is  likewise  loaded  with  equal  importance  to  health  as  a  regard  to  the  quantity. 
sulphur,  smoke,  and  other  exhalations,  arising  fhnn  Food,  otherwise  sound  and  good,  is  often  rendered  off- 
numerous  putrid  substances ;  while,  in  the  country,  wholesome  by  being  improperly  kept,  or  by  the  artsof 
oxygen  is  exhaled  from  the  green  leaves  of  every  tree  cookeiy.  All  who  value  health  should  be  content  with 
and  shrub,  by  which  the  air  is  so  much  the  more  im«  plain  fare,  and  make  onhr  one  meal  of  flesh  in  the 
proved  as  a  mean  of  life.  It  is  fh>m  this  circumstance  twenty-four  hours.  Neither  should  our  food  ^,^ 
that  the  inhabitants  of  the  country  are,  in  general,  moist  or  too  dry.  A  moist  diet  relaxes  the  soiia^i 
longer  lived  than  thoee  who  reside  m  populous  towns;  and  renders  the  body  feeble ;  while  food  that  is  too 
andit  has  btoi  calculated,  Uiat  while  the  average  du-  dry  renders  the  solids  too  rigid,  and  the  humours  ▼!*« 
ration  of  life  in  the  former  is  41  years,  that  of  me  lat-  cid,  whidi  disposes  the  body  to  scurvies  and  \iAms^ 
ter  is  only  S6.  Wherever  air  is  allowed  to  stagnate,  it  matory  fevers.  Our  diet,  however,  should  not  muy 
becomes  unwholesome;  as  is  evident  from  the  mdig-  be  adapted  to  the  constitution,  but  to  the  o''^^.^ 
nant  diseases  which  prevail  among  those  unhappy  per-  life ;  and  a  person  of  a  studious  and  sedentary  WXi^ 
sons  who  are  confined  in  jails,  and  among  the  poor  in  should  live  more  sparingly  than  he  who  leads  a  nfe  Oi 
the  crowded  lanes  of  a  city.  Hence  ihe  necessity  of  exercise  or  of  labour.  Dr.  Cheyne,  in  bis  Essiy  w 
daily  ventilatinjg  our  houses,  and  of  admitUng  a  cur-  Health,  recommends  eight  ounces  of  flesh-meat,  twelvt 
rent  of  fresh  air  into  every  room.  The  method  of  ex-  of  bread  or  v^etables,  and  about  a  pmt  of  wine  or 
pelling  foul  and  introducing  fresh  air,  by  means  of  other  generous  liquor,  in  the  twenty^four  hours,  tf 
ventiktors,  is  a  most  salutary  invention,  and  is  uideed  sufficient  to  keep  a  man  who  follows  no  ^^'^^^  j^ 
the  roost  useftil  of  all  our  modem  medical  improve-  ployment  in  proper  health  and  vigour ;  and  ^^^!^ 
aaents.  It  is  capable  of  universal  application,  and  is  that  the  valetudinary,  and  those  employed  in  ^^^ 
(Vaught  with  numerous  advantages  both  to  those  in  ry  professions  or  intellectual  studies,  must  lessoi  to 
health  and  sickneu.  Of  the  truUi  of  this,  an  instance  quantity,  if  they  would  wish  to  preserve  their  D«uwt 
is  given  in  the  case  of  the  Dublin  lying-in  hospital^  and  the  freedom  of  their  spirits.    R^iUarUji  m  cuc^ 
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Uage^y*  wholesome  air,  regular  exercise,  and  medidne,  may  where,  in  die  space  of  (bur  yean  enditij^  1784,  no  )mi  Lm 

ward  off;  for  one  generation,  the  efllbcts  of  fkmily  di»-  than  2944  inftnU,  out  of  7650,  died  within  a  fortnisrht  ^ 

ease ;  but  even  these  can  never  sufficiently  supply  the  tfter  their  birth.    It  was  suspected  that  this  mortsllty 

defects  of  constitution.    It  is  a  doctrine  as  old  as  Hip-  nose  fkrom  the  want  of  pure  air.    Ventilators  were  then 

pocrates,  and  may  be  considered  as  a  general  rule,  that  fortunately  introduced  into  the  hospital,  in  consequence 

healthy  parents  will  have  healthy  children,  and  that  of  which  the  prmiortion  of  deaths  was  reduced  to  279. 

descent  from  long-lived  ancestors  gives  the  greatest  Thus,^  above  6w  lives  were  annually  saved  in  this 

probability  of  attaining  to  old  age.    This  rule  is  acted  establishment  by  the  simple  process  of  ventilation, 

upon  with  the  fullest  confidence  in  the  rearing  of  uni-  According  to  Dr.  Buchan,  air  may  become  noxious  to 

mals  for  the  sports  of  the  field.    The  sportsman  knows  human  life  in  many  ways.    "  Whatever  greatly  alters 

well  that  the  generous  courser  cannot  be  bred  out  of  its  degrees  of  heat,  cold,  moisture,  Arc.  renders  it  un« 

the  foundered  jade,  nor  the  sagacious  spaniel  out  of  wholesome.    For  example,  that  which  ia  too  hot  dissi« 

the  snarling  cur.    It  is  also  confirmed  by  the  reports  p^tes  the  watery  parts  of  the  blood,  exalts  the  bile,  and 

transmitted  to  Sir  John  Sinclair  from  Greenwich  and  renders  the  whole  humours  adust  arKi  thick.    Hence 

Kilmainham  hospitals,  and  from  the  workhouses  in  proceed  bilious  and  inflammatory  fevers,  cholera  mor* 

London  and  the  neighbourhood.    Of  598  individuals  dus,  &c.   Very  cold  air  obstructs  the  perspiration,  con- 

who  were  above  80  years  of  age,  SOS  affirmed  that  they  stringes  the  solids,  and  condenses  the  fluids.    It  occa- 

were  descended  from  long-lived  ancestors ;  the  remain-  sions  rheumatisms,  coughs,  and  catarrhs,  with  other 

ing  295  either  could  give  no  account  of  their  parents,  diseases  of  the  throat  and  breast.    Air  that  is  too  moist 

or  declared  that  there  was  nothing  remarkable  in  re-  destroys  the  elasticity  or  spring  of  the  solids,  induces 

gard  to  their  longevity.    It  has  likewise  been  observed  phlegmatic  or  lax  constitutions,  and  disposes  the  body 

by  Dr.  Jameson,  that  most  of  the  great  i^es- recorded  to  a^ues,  or  intermitting  fevers,  dropsies,"  &c.    The 

on  monumental  stones,  in  the  church-yards  of  Chel-  advice  of  Dr.  Darwin  to  the  people  of  Nottingham 

tenham,  and  the  neighbouring  villages  of  Gloucester-  shews  the  importance  in  which  he  held  pure  air  ai  can- 

shire,  run  in  particular  families.  ducive  to  health.    He  recommended  to  them  to  open 

2.  jitr.— 'As  our  existence  depends  upon  the  respira-  the  windows  of  their  sleeping  rooms  whenever  tney 

tion  of  atmospheric  air,  without  which  we  could  not  quitted  them  to  go  to  their  work*shops ;  and  to  keep 
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rt^'  dm  rtqonto  to  {XMDote  longevity.    Too  long  faitln^ 
^^  te  oflcn  attended  with  very  injuriout  coniequences  r  it 
weakens  the  fton»ch«  exhauste  the  spirits^and  is  cqnaU 
)y  destraetive  with  gluttony  to  the  powers  of  digee* 
lion.    Too  much  nicety,  however,  respecting  esUieff 
the  quantity  or  the  Quality  of  our  food,  is  not  nece8« 
sary.    A  rational  enjoyment  of  the  gifts  of  nature  is 
certainly  allowed  us ;  and  the  happy  medium  lies  l>e« 
tween  boundless  indulgence  and  unnecessary  self-de« 
nial.     Moderation  both  in  food  and  drink,  indeed,  is 
the  best  nostrum  for  the  prevention  of  disease ;  and 
every  man's  experience  of  what  he  has  found  to  agree 
or  disagree  witii  him,  will  point  out  what  is  best  cal- 
culated for  his  stomach  and  constitution.    Abstinence 
and  excess  are  equally  to  be  avoided.  To  exceed,  how- 
ever, A  little  in  quantity  ia  safer  than  to  fall  short ;  for 
the  damage  of  a  more  Ml  diet  is  soon  remedied,  either 
by  exercise  or  gende  evacuation;  but  the  decay  of 
strength,  the  natural  consequence  of  too  spare  a  diet, 
is  not  so  easily  repaired.    Excess^  however,  of  every 
kind,  when  frequently  indulged  in,  is  most  destructive 
to  health.    The  stomach,  after  having  been  often  dis- 
tended by  repletioUf  feels  nneasfness  from  the  least  va- 
cuity, and  acquires  an  unnatural  craving,  the  gratifi- 
cation of  which  produces  heaviness,  debility,  and  dis- 
ease ;  and  drinking  to  excess  causes  a  faintness  and  de^ 
pression  of  spirits,  which  can  only  be  removed  by 
having  reooarse  to  the  favourite  beverage,  which  proves 
not  only  destructive  to  health,  but  likewise  to  the  fa- 
culties of  the  mind.    But  whatever  be  the  quanti^  or 
quality  of  our  food,  the  health  and  nourishment  of  the 
body  depends  entirely  upon  its  proper  and  regular  di- 
gestion, and  the  consequent  discharges.    Attention  to 
5)i8  point,  therefore,  is  of  the  tttmost  importance  with 
a  view  to  health ;  and  whenever  there  are  any  conti- 
noed  irregularities  in  tljese  important  functions,  they 
mast  be  attended  with  disease. 

4.  fxericue.— From  the  structure  of  the  human  frame, 
it  has  been  maintained  that  exercise  in  the  open  air  is 
absolutely  necessary  for  the  preservation  of  health. 
This  is  evident  from  the  robust  and  healthful  appear- 
ance of  those  persons  whom  poverty  obliges  to  labour 
for  their  daily  oread,  partteularly  of  those  who  live  by 
the  ctthore  of  the  ground.  The  love  of  activity  shews 
itself  in  all  our  early  amusements ;  and  it  seetns  to  be 
an  universal  law  throughout  the  animal  creation,  that 
no  creature  without  exercise  should  enjoy  health.  It 
is  by  exercise  that  the  digestive  secretions  are  prepared; 
that  the  alimentaiy  juices  are  absorbed  and  incorporat- 
ed with  die  system ;  that  the  blood  is  duly  circulated, 
perspiration  promoted,  and  every  noxious  substance  ex- 
pelled. Inactivity,  on  the  other  hand,  never  fails  to 
induce  an  universal  relaxation  of  the  solids,  which  dis- 
poses the  bodv  to  mnumerable  diseases.  Glandular  ob. 
itructiona  and  nervous  complainu  are,  in  general,  the 
mvariable  consequences  of  want  of  exercise ;  when  the 
matter  which  should  be  thrown  off  by  perspiration  is 
retained  in  the  body,  it  vitiates  the  humours,  and  occa- 
sions gottt^  fevers,  rheumatisms,  and  similar  disorders. 
Every  man  therefore  should  lay  himself  under  some 
necessity  of  takin|r  regular  exercise,  by  walking,  run- 
nrog,  riding,  diggmg,  &c  which  would  prevent  many 
of  those  dascases  which  cannot  be  cured,  and  re- 
move others  where  medicine  would  be  ineffectual. 
There  are  various  diversions  which  afibrd  excellent  ex- 
ercise, as  bunting,  shooting,  playing  at  cricket,  bowls, 
handball,  golf,  &a  which  last  has  greatly  the  pre- 
ference  over  all  those  athletic  amusements  which  can* 
not  be  fo&owed  without  violent  exMion,  aa  it  may  al- 


ways l^e  taken  in  aoch  moderation  aa  neither  to  over-  Lengevlt^r. 
heat  nor  fatigue.  These  exereiaet  not  only  pnmiete 
persniratian  and  the  other  secretions,  but  also  strengthen 
the  nmgs,  and  give  firmness  and  agiKty  to  the  whote 
IVame.  It  is  to  be  regretted  that  so  many  of  the  lower 
classes  who  are  confined  the  whole  day  by  sedentary 
occupations^  should  pay  so  little  attention  to  exereise 
in  the  open  air.  Instead  of  joining  in  those  athietie 
divernons  in  whieh  their  ancestors  delighted,  such  ai 
leaping,  wrestling,  fbot-ball,  mttin^  the  stone,  &c.  they 
spend  their  leisure  boors  in  lounging  in  the  streets  or 
in  the  ale-house. 

5.  SUep^  which  is  as  necessary  to  'our  existence  ai 
food,  requires  also  to  be  duly  remlated.  It  has  heeti 
observed,  that  it  oarniot  be  safely  cuspensed  with  fbr  any 
len^  of  time;  and  if  it  does  not  pay  its  accustomed 
visit,  the  whole  fhune  of  the  unfortunate  individual  is 
tlirown  into  disorder,  his  appetite  ceases,  his  strength 
fails,  his  spirits  become  dgecied,  and  he  is  reduced  to  a 
state  of  the  ntmoet  misery.  Too  little  sleep  weakensthe 
nerves,  exhausts  the  spinta,  and  occasions  diseases ;  and 
too  much  renders  the  mind  dull,  the  body  gross,  and  dis- 
poses to  apoplexies,  lethargies,  the  stone  and  gravd,  and 
other  complaints  of  a  simihr  nature.  But  tiiere  is  consi- 
derable difficulty  in  fixing  the  medium  moat  proper  for 
the  purposes  of  health ;  for  the  quanti^  must  oepend 
mudi  upon  age,  constitution,  occupation,  and  mode  of 
living.  Young  persons  require  more  than  adults,  die  la- 
borious mors  man  the  idle,  and  those  who  use  a  fiiD  and 
generous  diet  more  than  the  abstemions.  Between  six 
and  eight  hours,  in  most  cases,  is  supposed  sufficient ; 
but  that  it  may  promote  those  purposes  ror  which  it  is  in- 
tended, the  renovation  of  our  irital  and  mental  energies, 
it  must  be  sound  and  refreshing.  Broken  and  distorbi- 
ed  repose,  accompanied  with  femrfbl  dreams,  greatly 
tends  to  weaken  the  constitution ;  and  this  Is  occasion^ 
edjmerally  by  indulging  too  long  in  bed,  by  want  of 
sofncient  exercise  through  the  &y,  or  by  eatii^  a 
heavT  meal  befbre  going  to  rest  Anxiety  of  mind 
also  banishes  sleep ;  and  this  greatest  of  human  blesa^ 
inp,  ''  tired  nature's  sweet  restorer,"  flies  ^e  wretdi- 
ed,  while  it  visits  the  conch  of  the  happy  and  the 
cheerful.  In  order,  therefbre,  that  our  siuiubers  niair 
be  tranquil  and  reflreshing,  temperance,  moderate  exer- 
cise, composure  of  mind,  and  especially  early  rising, 
are  indispensably  requisite.  The  plan  dT  going  to  bra 
early,  and  rising  betimes,  has  been  called  the  goideli 
rule  for  the  attainment  of  health  and  long  life.  It  has 
been  confidently  asserted,  that  while  men  of  every  oc- 
cupation and  in  every  situation  of  life  have  attained  to 
old  age,  and  that  some  even  have  enjoyed  this  Uessing 
*who  have  by  no  means  led  regular  lives,  all  very  da 
men  have  been  early  risers.  "  This  is  the  only  circum- 
stance attending  longevity,"  says  Dr.  Bucnan,  "  to 
which  I  never  knew  an  exception ;  and  I  hardly  ever 
knew  an  early  riser,  who  dia  not  enjoy  a  good  state  of 
health." 

6.  The  OoternmerU  of  the  Passtoni.-^TheTe  is  esta- 
blished sudi  a  reciprocal  influence  between  the  mental 
and  corporeal  powers,  that  whatever  injures  the  one 
disorders  the  other;  and  a  large  proportion  (^ the  dis- 
eases to  which  we  are  subject,  originate  firom  the  in- 
fluence of  the  passions  on  the  human  system.  Nothing, 
therefore,  can  be  more  conducive  to  longevity,  than  to 
keqi  the  passions  under  due^controul,  and  to  preserve 
as  far  as  possible  equanimity  and  good  spirits. 

••  *Tii  tbc  gNit  aft  sf  Wtt  to  uunage  wttt 
The  nadasi  niadL"  ABMsxaox a,  K  if .  L  64  . 
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Longevity.  Mmy  Ma  flaerificetothe^ffecto  of  anger,  grief,  or  fear; 
**^  "^  and  each  of  these  passioiiB  may  boast  of  having  killed 
their  tens  of  thousands.  Angerruffles  the  mind,  hurries 
on  the  circulation,  and  disonfers  the  whole  vital  and  ani- 
mal functions ;  and  when  carried  to  an  extreme,  c^ten 
terminates  in  fury  and  madness.  Fear  and  anxiety, 
by  depressing  the  spirits,  not  only  dispose  us  to  dis* 
ease,  but  often  render  those  difleaaes  &tal,  which  an 
undaunted  mind  would  overcome.  -Grief  is  more  de» 
atrnctive,  and  more  permanent  in  its  eflfects,  than-either. 
When  indulged,  it  often  changes  into  a  fixed  mekn^ 
choly,  which  preys  upon  the  spirits  and  wastes  the 
constitution.  Esqperience  indeed  shews  that  many 
perish  from  de^ndency,  who,  if  they  had  pieserved 
their  spirits  and  vigour  of  mind,  might  have  survived 
onany  years  longer.  Neither  the  irritable,  who  are 
;agit^ted  by  trifles,  nor  the  melancholy,  who  magnify 
the  evils  of  life,  can  expect  to  attain  to  a  great  age.  It 
is  die  interest,  therefore,  as  well  as  the  duty,  of  all 
who  have  any  regard  to  their  heakh,  to  keep  these 
sources  of  disease  and  misery  under  due  subjection,  and 
nothing  can  be  more  oonducive  to  this,  than  to  regu- 
late our  lives  by  the  dictates  of  religion  and  virtue.  A 
.oheer£iil.temper  is  the  sure  attendant  of  true  religion ; 
.and. cheerfulness  is  one  of  the  principal  characteristics 
x>f  longevity. 

From  tliese  principles,  which  we  have  stated  as  fully 
as  our  limits  will  admit,  we  may  safely  conclude  that 
those  persons  have  the  best  prospect  of  longevity,  who 
are  boni  of  healthy  parents ;  who  breathe  a  pure  air, 
and  are  moderate  m  their  diet ;  who  take  regiuar  exer- 
cise without  incurring  Citigue,  and  sleep  so  long  only 
as  is  necessary  for  restoring  vigour  to  body  and  mind ; 
and  who  keep  their  passions  under  due  subjection,  and 
.bear  with  fortitude  and  resignation  die  disappointments 
.and  trials  of  life. 
XoDgevjty        Longevity  is  not  confined  to  any  pardculalr  nadon  or 
^^JJ^™J  country ;  for  instances  of  it  may  be  found  in  every  quar- 
oauont.       ^  ^f  ^®  world.     It  prevails,  however,  more  in  some 
districts  than  others,  and  the  majority  of  instances 
occur  in  cold  and  tenjiperate  climates.    Heat  relaxes 
and  enfeebles  the  body,  and  the  diet  of  hot  countries  ia 
.o£  a  less  strengthening  nature.    Warm  climates,  how- 
ever, are  more  favourable  £or  the  rearing  of  children ; 
but  there  the  age  of  puberty  is  earlier.     The  inhabi- 
tants consequendy  become  older  much  sooner  than  in 
colder  regions,  and  few  of  them  reach  their  sixtieth 
VneoinittOD  year.    In  proof  of  this,  we  may  adduce  the  order  issued 
id  China,     by  Kien  Loog,  emperor  of  China,,  in  1 784,  for  assembling 
before  him  Si  the  old  men  in  his  empire.  Yet  through- 
out his  extensive  dominions,  and  out  of  a  populadon  of 
^  above  1^00,000,000,  four  persons  only  coula  be  found 
whose  several  ages  exceeded  a  hundred  years. 

In  cold  countries  fewer  of  the  children  attain  to  man- 
hoQflj  but  instances  of  longevity  are  by  far  more  nu- 
merous. In  Norway,  of  6929  persons  who  were  buried 
in  1761,  sixty-three  had  lived  to  the  age  of  a  hundred; 
and  in  Eussia,  out  of  726,278  souls,  ^wno  died  in  1801, 
ft  1 6  were  .1 OU  years  of  age,  and  220  above  it,  of  whom 
.four  are  stated  to  have  been  above  130  years  old. 
€oinmoii  in  Temperate  .climates,  however,  are  best  calculated 
tetiipcnte  \^i\^  £qj^  the  preservadon  of  health  and  the  attainment 
of  longevity.  I  iiete  the  human  Irame  is  most  coni- 
plete,  die  body  most  vigorous,  the  mind  the  best  form- 
ed, the  passions  the  best  regulated ;  and  man  in  every 
respect  reaches,  when  well  governed,  the  highest  de- 
gree of  perfecdon.  The  districts  of  Arcadia,  .£tolia, 
and  odier  parts  of  Greece,  were  celebrated  for  longevity ; 
.and  many  of  the  most  distinguished  Greeka,  such  as 


PytiiagorM,  Plato,  Sophodef,  Pbdar,  &e.  attained  tat 
great  age.     In  Italy,  when  a  general  census  of  the 
fioman  empire  was  made  by  Vespasian  in  the  year  79,  ^' 
Lord  Bacon  assures  us  that  there  were  then  living  be* 
tween  the  river  Po  and  the  Apennines, 

54  persons  of  100  years  of  ^ 
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110 
125 
130 


4 1S6  and 


In  Paima 

In  Brussels 
In  Placenda 
In  Faventia 


In  Rimino 
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140 


S 120  and 

St ISO 

1 125 

1    .....  131 

6' 110 

4 120  and 

1 132 

1 150 


The  bills  of  mortality  of  the  heptari^y  of  Pinsask  I>1^ 
in  Russia,  contain  the  following  instances  of  longe* 
vity, 

5  persons  of  1 10  .years  of  sge. 

1 113 

4 120 

1 128 

1 130  and 

-1 150  : 

The  climate  of  the^ridsh  isles  is  particularly  friendly  in 
to  the  human  frame,  and  in  prop<Ntion  to  their  popu-^ 
ladon  and  extent,^can  produce  more  instances  of  t«ig^!^'*J 
vity  dian  almost  any  other  country  of  the  world  Mr*'' 
Carew  assures  us,  that  it  is  no  unusual  diing  for  the  in- 
"habitants  of  Cornwall  to  reach  90  years  o£  &ge,  and  <t 
the  same  dme  retain  their  bodily  streii^h  aiid  mental 
faculties.  Brown  the  Cornish  beggar  lived  to  120,  and 
one  Polezew  to  1 30  years  of  age.  In  Scotland  nume- 
rous instances  of  longevity  may  be  quoted  from  the 
stadstical  account  ot  diat  country.  "  Within  the^ 
twenty  years,"  savs  one  of  its  authors,  "  at  least  twelv« 
persons  haye  died  in  the  lower  parts  of  Gallowaj  from 
100  to  1 15  years  old."  William  Marshall,  a  tinker  then 
living,  whose  faculties  were  dien  unimpaired,  and  who 
walked  through  the  country  widi  ease,  was  US.  In 
die  vicinity  of  Montrose  there  were  alive  about  1812, 
'five  persons  between  100  and  1 10  years  of  age,  eleven 
betwixt  90  and  100,  and  for^yrciglit  between  80  and  9^* 
At  the  same  dme  there  were  living  in  the  Hebrides, 
five  between  100  and  1 10,  twenty  between  90  and  100, 
fifteen  between  80  and  90. 

Small  islands,  and  peninsulas,  when  free  from 
marshes,  have  been  always  accounted  favourable  to 
long  life ;  and  this  observation  is  not  confined  to  parti- 
cular latitudes.  Even  in  Bermudas,  many  of  the  uibi- 
bitants  reach  to  a  hundred,  and  some  above  it ;  and  ^ 
are  informed,  that  out  of  fifteen  persons  who  perished 
in  the  ^eadful  hurricane  at  Barbadoes  in  1780,  four 
were  above  100  years  old,  and  one  115.  (Eastono* 
Longevity.)  '  Madeira  has  always  been  distinguished  i^ 
die  salubrity  of  its  climate ;  and  it  has  been  calculated 
diat  the  expectation  of  the  life  of  a  child  newly  horn  m 
that  island  is  about  39  years,  which  is  more  than  double 
of  what  it  is  in  London.  (PhiL  Tram.  voL  Ivii.  p.  ^ol.) 
Mardn,  in  his  description  of  the  Western  Isles,  incn- 
dons  a  person  in  Soudi  Uist,  aged  130,  who  retained 
his  appedte  and  understauding ;   and   one  Gihnour 
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y-  M'Craih,  in  (he  We  of  Jura,  who  lived  to  keep  180    partly  extracted  from  Whitehmrgt's/ii^nwy  wto  Ihe  Origin  Longwity. 
^  Christraasses  in  his  own  house.  and  Strata  ef  the  Earth,  with  very  numerous  addi-   ^^  '^ 
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Pettr  Tortiii       •  •        • 
Gilmour  M*Cnun 
LouiiA  Tnizo,  a  Ncgren 
Henry  Jenkins 
Thooias  Ptrre 
James  Bowles 
Mavcut  Aponioff        » 
Mare  Albtum 
Titus  FallMiins 
FtancMCanisC 
Col.  Thomas  Winalow 
Chmt  J.  Dnkenbeig 
Ann«  Wlgnell 
£Tan  Williams 
Cotuifesi  of  Ecdeston 

Abraham  Paifaa 

Simon  Sack 

James  Sands 

Comitess  of  Desmond 

M-LdNiicnee 

A.  Goldsmttfa 

Dmnitur  Raduly 

William  Gidst0B»> 

Galen 

Margaret  Patton 

L,  Tertuna 

Mafgavrt  Fatter 

John  Mount 

John  Brockey 

Sichaid  Uoyd 

Lucretia  Stewart 

William  Ellis 

PMezew- 


Maiy  Ymea 
Maiy  Inots 

Kobcrt  M[antgQinery 
John  Bales 
JohnTioe 
Maigaiet  Seott 


Matthew  Tstt 
Edward  Connor 
Fnncia  Bona 
John  Jafcob- 
Mrs.  Sands 
Mr.  Dimne 
■■  Brown  • 
WnBsn  Poscdl 
WiUiam  MaiahaU 
Oath.  M'Kenzie 
Comeltus  Mudgon 

Carrol 
3ikm  Ursxiiladi 
John  Wikon 
WiUisni  Bnthven 


Patrick  Wian 
Belinda  Crawford 
Robert  Blskeney,  Esq. 
Issbdla  Sfaarpe 
Ann  Rndock 
Mary  Hards 
J-  Jiagar 

Jamca  Kayley         * 
WiUiamWancer 
James  Beaty  • 

*rhomas  Gaosdum 
Mm  King 
OaidtnaldeSaidis, 
Thomas  0*Bxien 
John  Ganow 
Edmnnd  Morgan 

Chaiiotte  Cario 


Age,  Residence, 

185  Temeswar,  Hungary       •        A.  D. 

160  laleofJura 

175  Tucomea,  S.  America 

169  Yorkshire 

159  Shropshire 

153  Kimngworth.  Warwickshirt 

150  Rimino 

1*50  Ethiopia 

150  Bononia 

150  Yorkshire 

lie  Ireland 

lie  Korway 

lie  Jamaica 

li5  Caermarthen 

lis  Ireland- 

lii  CharlestDwn,  S.  Carolina 

lit  I'rienia 

liO  Stallbrdshire 

liO  Ireland*         -        -    ' 

liO  SheUund 

140  France '         -        -    * 

140  Haf(nntzeck,  Transylvania 

140  Ireknd' 

liO  Perganras 

138  Loehwinnoch  -    * 

•  1S7  Arminium 

1S6  Cinnberland 

ISe  Scodand 

134  DeTOnshire 

133  Montgomery  -  • 

ISO  Kingston,  Jamaica 

130  Liverpool 

130  Cornwall 

ISO  Kingston,  Jamaica 

Its  Shrapshue 

187  Isle  of  ;Skye 
lee  Yoikshire  -    • 
lie  Northampton 
195  Woroestexshiic 
185  DaUceitli 

Iti  DoMkiik,  Fruce^ 

183  Auchinleck,  Ayrshire 

188  TayloTstown,  Wexford 
181  France 
181  Mount  Jura 
180  Stafibrdshire 
180  Axon,  Galway,  Ireland 
180  ComwaU 
180  fiance 

118  Gallowa^F 

117  Fowlis,  Ross-shire 

117  Clare,  Ireland 

117  Kilkenny,  Ireland 
lie  I^emburg,  Prussia 
tie        Suffblk 
lie  Avoudale,  Scotland 
115        Gknisla,  Scotland 
115 .      Lesbuiy,  Northumberland. 
115r       Galway,  Ireland 
Hi.       Armagh,  Ireland 
Hi  Gateshead 
113^      CorawaU 
113        New  Falmonth 

118  Liancaahire 
118        Middlewich,  Cheshiia 
118        En^and 
118        Meath,  Ireland 
118-      Mayo,  Ireland 
lU        Dent,  Yorinhira 
HO        SeviUe,  Spwi 
HO        limerick,  Ireland, 
110        Northumberland 
110        Trawnstynydd,  Merionethshirt 
109        Hospital  of  Namur        • 
108        GlamorgaashiM  ^ 


D$ie.  AuOiority. 

1784  Kitde's  Port  of  Old  Age. 

.^—  Martm*8  Des.  of  Western  Ides. 

1780  London  Chronicle,  Oot^  5;  1780. 

1670  PhU.  Trans.  Now  881. 

1635  Ditto,  ditto. 

165e 

79  Lord  Bacon. 

.    I  HakeweU*s  Ap.  libi  l*. 

-~.-  ^  Fulgarus,  lib.  8. 


Anrraal  Register.    - 

Edinburgh  Annual  Register,  toI.  5. 

Gen.  Gazetteer,  Oct.  18. 

FuUer^s  Worthies. 

Ditto,  ditto. 


1764 


Fuller*s  Worthies. 

Raleigh*s  History. 

Buehanan*s  Hbtory  of  Scotland. 

Da3y  Advertiser. 

Gen.  Gazetteer.' 

FuUer*s  Worthies. 
1871        Tossius*  Inst  lib.  3.         • 
-.-.        Lynchers  Guide  to  Health. 
■■  Fiilgorus,  lib.  8. 

1771 

1766        Moming  Post. 
1777        Dally  Advertiser.* 
— .-.        Lynchers  Guide  to  Health. 

1817  BlackwoodVMagazine,  voL  i.  p.  887. 
1780        London  Evening  Post 

1  ■  Carew's  Survey  of -Cornwall 

1818  Edmburgh  Annual- Register,  vol.  5. 
11778        Daily  Advertiser.    - 

1814        Edmbnrgh  Annual  Register,  vid.  7. 


Inscription  in  AlI<Saints*  Church. 

Daily  Advertiser.  • 

Inscrip.  on  her  Tomb,  Dalkeith  chnxcb* 

yard. 
BlackwoodV' Magazine,  vol  lii.  p.  738. 
Edinburgh  Evening  Courant 
Edinbuigh  Annual  Register,  vol  8. 

An  the  Public  Prints. 

FuUer*s  Worthies. 

B]ackwood*s  Magazine,  vol.  L  p.  180. 

Carew^s  Survey  of  ComwalL 

Baoon*«  History,  p.  134. 

Statistical  Account  of  Scotland. 


1818 
1798 
1815 
1769 
1790 

1817 


1818        Edinburgh  Annual  Register,  voL  5. 

Blackwood^s  Magazine,  vol.  L  p.  560. 

FiUnburgh  Annual  Re^er,  vol.    5. 

General  Gacetteer,  Oct  89, 1788. 

Edinburgh  Annual  Register,  vol.  7. 

Edinburgh  Annual^  Register,  vol.  3. 

Plem.  Fundam.  Med.  sect,  i,  cap.  8. 
1818        Edinburgh  Annual  Register,  voL  5. 

General  Gazetteer. 

Edinburgh  Annuid  Register,  voL  5. 

Edinbur^  Annual  Rcfpster,  vol.  5. 

Edinbui^  Annual  Register,  vol  5^ 

Philosophical  Transactions. 


1814  Edinbmgh  Annual  Register,  vol.  7. 

1814  Edinburgh  Anniud  Register,  vol  7. 

1817  BlackwDod's  Magazine,  toL  i  p.  888; 
1785  Easton  on  Longevity. 

1818  Edinbuigh  Annual  R^g^^ter,  vol  -5; 
1814  Edinburgh  Annual  Register,  voL  7. 

1817  Blackwood*8  Magazine,  vol.  i.  p.  180. 

1818  Blackwood's  Magazine,  vcrf.  iiL  p.  180. 
1818  Edinboq^  Annual  Hqgiitter,  vol.  5.  >  * 
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JRrfl^Mw 

^. 

JtoMncB. 

JMf^ 

DmaMAm 

100 

Abpna 

A.D.    S6l 

'  Janet  Tsirlor 
Chulei  Cnig 

108 

Fintrny,  Sootland 

1780 

log 

Dmidee,  Soodand 

1817 

Janet  MuDey         • 

108 

Crinan,  SootUad 

1817 

Catherine  Pmoott 

108 

JMaMheiter 

1817 

William  Gfllei^ 

.        108 

RathmU,  toOwid 

1818 

ThomasGamk 

108 

FifbhiR 

1792 

Christiana  Hovell 

•      lot 

Engbod 

1817 

J.  Brown,  Eaq. 

107 

Fowlii,  RoM-ihixe 

17St 

Marauif  of  Winchester 
C.  F.  Goidon 

108 

BueUaqd,  near  Oospore 

-, 

108 

1817 

M»  Ann  Eaioo 

108 

Easen  Lodge,  BngjUii^  . 

1818 

Jamei  Canol 

108 

Kilkenny*  Iidand 

1817 

108 

Liverpool 

1815 

V^illiam  WOmmi 

108 

Edinhuxgh 

1815 

Agnei  Mflboiune 

108 

St.  Luke*s  Worik-hoiue 

ElizabethBdl 

108 

Whitehaven 

1813 

31*  £•  Jeflii            • 

105 

Greet*  Woroestcrshire 

1818 

Hden  Gimj 

lOS 

Fiftshhe       •       •       ■ 

1791 

Iieat*6en.  Micbci^ 

lOS 

Waisovia 

1818 

Jane  Robinoii 

108 

Thamum  Street,  Yorksfaiif                  1817 

Ann  Coekbolt 

105 

1775 

■John  Montgoineiie 

105 

Crookedsbme,  m  Killead 

1818 

J.  Bright 

105 

Lndlov        .       .       • 

_ 

OwenO"EQole 

X05 

Psppedaad*  WicUow 

1817 

fiarah  Codenham 

-        105 

Dvaftmi,  NorMk 

1815 

Mn.  Itobd  Taykv 

105 

Fdlnhing^ 

1818 

Baitery  DodgMm 

lOH 

Feoj  near  Gababonnigh 

1818 

Donald  Madeod 

104 

Isle  of  Shye 

1798 

Alexander  Kwiit 

104 

A^vDDDkiesslitre        *       * 

1789 

John  Rdd 

104 

Natim  Sootland 

1818 

Heniy  Cohen 

104 

Jenp*  Hospital,  Mfle-end 

1817 

Jamct  Magee 

104 

SaiQtfldd 

1815 

104 

Isle  or  Coos 

A.A'C.  358 

Lachlan  Macquaiile 

loa 

MttQ,  Scotland 

A.  IX    1817 

JsM  Jleevea 

lOS 

Essex 

1781 

Lachlan  Macbam 

109 

Ednboig^                    • 

1818 

J*  Borrie         •        «        « 

108 

Little  Dunkeld,  Scotfand 

1817 

JohaFitaer           • 

lot 

Knochtaain,  Seothnd 

1817 

SanhFoetwr          •    «     - 

lot 

Coaia*  OMT  WhttdeiB 

1817 

GatheiiDt  Rkhnd 

Idt 

Englnd 

:(8i8 

lot 

PaiiiOT 

1815 

Jancf  ThoBpioii 

lot 

1815 

John  Macbam         • 

101 

Gileomtton,  Abcideenshirs 

1817 

AaoePiiMdato       • 

101 

Dufaam           ■ 

1817 

Lewia  Comaio 

100 

Venice 

ttonnnahmUkr 

180 

Piddingtan*  Nocfhamptonahke              1781 

Kenneth  Modm    - 

100 

Killaam,  Ross-shire 

1775 

100 

Loudoun       .        •       • 

1779 

Maigaiet  Neil 

100 

Jedhui)^,  Sootland 

1818 

John  Williama 

100 

Walkhampton,  Engiland 

1818 

AiUhnrlijf. 


Bacon*! 


Blaekwood*s  Magazhie,  vol.  t  p.  ItO. 
Blackwood*s  Magaxme,  vol  ii  pb  47& 
Blackwood^s  Magazine,  voL  l  p.  iSa 
BLwkvoodY  Magazine,  vdL  iil  p^  Mi 

Blackwood's  M^azlae,  voL  L  p.  ItQi 

Bal|er*f  Chronkde,  p.  501. 
Blackwood's. Mi^azine,  vol  I  p.  3iGl 
B]ad(Wood*s  Magazine,  vol.  iil  p»  404 
Blackwood's  Magazine,  voL  i.  p.  S&k 
Edinhnrgh  Annual  BjcgJMta^  vol  8. 
Edibbvi^  Annual  Bcgister,  vol  8. 

Ediibing^  Annual  Bqgjstv^  vol  & 
Edinbiirgh  Annual  R^isteri  vol  6, 

BUcfcwood*s  MagawM,  voL  iii.  p^  7aa 
Blackwood's  Magazine,  voL  i  p.  MO. 

Blaekweod*t  Ma«iiie,  Nob  ta 
Lyndie  on  Heal^ 
Blackwood'a  Magazine,  voL  v  p»  19* 
Edflihnigh  AnnuMA  Bcgislv,  voL  & 
BhKkwood's  Magazmc,  voL  lii  p.  M 
BhKkwood't  Magaams,  No.  tO. 
His  MemoicB. 

Bhckwood'a  Magaxme.  vol,  Hi.  ^  248. 
Bhickwood'aMagarine,  viL  i.  ^  INi 
EdiBboigfa  Annual  Bcgiitit,  viL  8. 
LviMahe  on  Health,  cap.  & 
Bladcwood's.  Magazhie,  voLii  p.  721 
St  James'  Chrooide,  J«Bi  14, 1781. 
Blackwood'a  Magazine*  N«^  tO. 
BUaAwoed's  Magazine,  viL  i.  p.  120. 
BlMkwood'a  Mi«aztn«»  vvL  t  ^872. 
Blvkwood's.  Magazine,  ¥ol  »  p.  474 
BhMkwood'e  Magaxme,  voL  iik  b^  ». 
Bdkiburgh  Annual  lirghtct,  w.  8i 
Edlnbiugh  Annual  Begislei^  veL  ^ 
Blvfcwood'a.  Magmxhw,  vol  i.  p^  ItQp 
BUckwood'a. Magazhke,  nL'u  ^4ia 
Bacon,  HiaL  of  Lifa^p.  138. 
SfoflBimptoo  Mercory*^ 


^ 


For  farther  iufomatloa  ob  this  subject,  see  Sir  John 
Sinclair's  Code  ofHeaiih  arndLongmty;  Buchan's  Do* 
fneslic  Medieme  /  Huloktidli  Ar$  of  prolonging  Life  ,*^ 
EastonoA  Longevifi^;  Beddoea'  Manual  of  Health,  and 
Chcyne  on  Health  :  and  Dr.  Fothergili^s  Observations 
on  Longevi^  in  the  Manchi.*ster  Memoirs  vol.  i.     (/>) 

LONGFORD  ia  the  same  of  an  iiJlaad  county  of 
Ireland^  in  the  novthweA  of  Leinater.  It  is  bounded 
on  the  west  by  die  eomi^  of  Roacommon ;  on  the  north 
hy  Cavan  and  Leitrim ;  and  on  the  east  and  south  by 
Westmeath.  It  extends  about  25  English  miles  from 
'  north  to  south,  and  about  24  £rom  east  t«  west,  and 
contains  about  S66  squave  miles.  It  is  divided  into  23 
parishes,  S8  oi  whicn  are  in  the  diocese  of  Ardagh^ 
united  to  Tuam. 

The  northern  part  of  this  county  consists  of  rugged 
mountains,  and  the  scmth^westem  part,  on  die  banks  of 
the  river  Inny,  ia  a  beg  eonaistiog  of  about  86,000 
Enclidi  acKS,  and,  diaeeftaw,  there  ia  but  little  inte«. 
restmg  scenery  in  the  county.  The  domain  of  Sir 
Thdaxn  Newcomen  at  Carrickglass,  which  is  well  plant- 
ed, and  kept  in  excellent  order,  forms  an  exception  to 
the  above  general  character  of  Longford. 

The  sojl  18  IB  ganvBl  a  v^etaUe  mould  to  Uie  depth 


Blaekvood*a  Magazine,  tcI.  i&  p  MT. 
Bladtvood'a Magaxiae,  voLn.p4H 


of  three  or  four  inches,  beneath  which  are  two  inchei 
of  thick  blue  cW,  which  retains  water,  and  below  this 
are  two  or  three  mt  of  yellow  clay,  and  lasdy  limeflMe 
graveL  Near  Granard  there  b  a  fine  tract  of  dry  |J^ 
velly  land^  which  is  employed  for  fattening  cattle  The 
grain  principally  raised  in  Longford  is  oats,  which  sre 
sent  in  great  quantities  to  distant  markets  ^ 

The  principal  properties  in  Kilkemy  aie  the  Ox- 1^ 
manstown  estate,  which  is  very  extensive;  that  of  Sir  P^ 
Thomas  Nfewoomen,  worth  about  JE7000  per  anmun; 
that  of  Lord  Longford,  which  rents  at  £¥XOi  that  o^ 
Mr.  Edgeworth,  which  rents  at  £4500 ;  and  that  of 
Lord  Granard,  which  is  worth  about  £9000.  The 
leases  aM  in  general  for  21  years  and  a  liA^  and  the  te- 
nures are  in  general  small. 

The  following  were  the  price^iof  labour  and  pW"-  ^jj^j 
sions  in  1811 :— Wages  of  a  man  per  day  8d.;  ff^'^f^'^^ 
a  cow  per  week  4s. ;  graaing  a  horse  per  year  £6,  l^ 
6(1.;  Kilkennyooeipercwt  4a.;  potatoes  per  afione Si; 

butter  per  lb.  Is. ;  W per  ton  jS4,  lis.;  beef  per  lb. 
5d. ;  mutton  per  lb.  dm.  ;  ^ga  in  summer  per  dctoen 
4d. ;  cheese  per  lb.  6a ;  fowls  per  couple  lOd. ;  tuf" 
keys  Is.  JOd. 
Near  Lough  Cawnagh^  in  the  northooa  peri  af  (h^ 
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f/«ngmtt«,  coimt?,  a  very  rich  iron  ore  oecim  in  solid  rocks.    Its 
jionyiius.  colour  IS  a  dark  red,  and  it  breaks  into  small  ahehing 
^^r*^  pieces.     In  tbe  same  part  of  the  county  there  are  indi- 
caftionsof  coal. 

1  he  county  of  Lcmaford  is  intersected  by  the  Inny. 
It  is  watered  also  by  the  Shannon^  whidi  forms  its  wes- 
tern boundanr,  and  which  euMyods  into  the  sise  of  a 
lake  at  I^ougn  Besgh.  Lou^  Gawnagh,  which  covers 
several  acres,  is  in  the  noedi  oi  the  county. 

Tbe  principal  maoufiicture  is  that  of  linftL  f^nnmg 
is  universal ;  and  there  are  now  many  weavers.  There 
are  also  some  bkadiing  greens,  and  great  quantities  of 
yam  and  hemp  are  sent  to  distant  markets. 

The  pfincipal  towns  are  Longlbrdy  Granard»  Lanes- 
borough,  and  Edgeworth^lown.  Lang&rd>  which  is 
the  shire  town,  is  situated  on  the  river  Camlin,  and  Is 
tiderably  laigc#  and  pretty  well  built*  It  has  a  charter 
adkPbl  Ibr  60  Ixiys.  Grmnud  was  fonaerly  the  rssi- 
dcsee  of  the  chiefs  of  North  Teffia.  Annual  priaes 
bava  lately  been  given  here  to  the  best  perfbrmecs  on 
the  Irish  harp.  The  mole  of  Gf  anar^  the  site  of  a  Da- 
nish fort,  commands  a  view  of  six  or  seven  adjoiniBg 
ceuntifs.  Lai^sborough  is  pleasantly  situated  on  the 
river  Shannon,  over  which  there  is  a  bridge  kading  to 
Hoscommou*  Edgewerth^town  is  a  smaU  [dace,  bdt 
is  deserving  of  notice,  aa  die  residence  of  the  dtstingnish- 
ed  and  amiable  £imily  whose  name  it  bears. 

The  populiAion  of  Loi^ord  has  been  stated  at 
10,000  houses,  and  50,000  inhabttants^  The  popuk- 
ticn  of  the  barony  of  Giwisrd  amonnted  to  I8d9  Pro- 
testants, and  16,744;  Catholics,  whkdi  ^ives  a  popula- 
tion of  about  8^  to  1 .  The  Catholic  biahop  of  Ardi^ 
has  an  incene  of  £500  per  aaanni.  Aboiit  flOQO  per- 
aona.  attend  mass. 

Before  the  union,  LoDgfbrd  sank  ten  memhefs  to 
Parliament,  bnt  it  now  soms  only  two.  See  Beaufort* s 
itfcsaiatr  ^  a  Map  of  Ireland^  and  Wakefield's  StaiUii' 
col  Account  oflrtkndf  pasaimk 

LONGiNUS,  Dfonvaios,  an  eminent  Greek  author 
of  ^  third  century,  waa  pobaUy  an.  Athenian  by 
birth^  though  by  some  he  is  snpposed  to  have  been-  a 
native  of  Syria.  His  fothec^a  naaae  is  not  knerwn  ;  but 
by  the  mother'a  side  he  was  ralatad  to  dm  celebrated 
Phitardu  In  his  youth  he  increaaed.  his  knowledge, 
and  impooved  his  mind,  by  travelling  to  Athens,  Rome, 
and  other  cities  distinguished  for  hftu'atnre ;  when  he 
«pttended  the  lectures  of  all  the  most  eminent  maaten 
in  eloquence  and  phflosophy,  AAnrhistranrels,  hefi»- 
ed  hiaresidencB  at  Athens,  when  he  devoted  himsdl^ 
with  the  greatest  assidnitv,  to  study.  Here  he  pi*>iH«>»- 
ed  his  treatise  on  the  sublime,  which  raised  his  repntn- 
tion,  as. a  critic,  to.sock  a  hoght,  and  ganre  the  Atfaobi 
nians  such  an  exalted  idea  of  his-  judgment  and  taste, 
that  they  made  liii|i^  sovaeeign  nmpire  of  litesstiira,  and 
every}  prodmciion  waa  received'  or  reacted  fanr  the  p«b» 
lie  according,  to  Ua  decision.  Soch^  indeed,  was  the 
extent  of  his.  emdituon,  that  he  waa  called  by  faai  ook 
tesnpomries  ''  the^Uoing  hUaraanfi*  (ie  appears  to  hwe 
resided  a  consideBaUe  time  at  Aihens,  when  he  tangkt 
the  academic  philosephy.,  and  had  the  fiunoua  Peapby ly 
among  his  disciples. 

The  great  rapuCalioni'ffar  lesaning  which;  Losiginus 
csnoyed^  procioeed  him  an>invitatsaiito;the  cautt  of  file 
cebbrated  Zenobia,  cpieen  of  Paiinyi^  wfan  took  ii^ 
obructions  from  him  in  the  Greek  langiMgB,.eiitinisaBd 
him  with  the  education'  of  her  Bons^  and*  fm^fimoAf 
mad^  use  of  his  counsels  on  political  occasions..  The 
distinguished  sibiatian  whioh  he  heid.attheooortof 
tU^  prineess>  howevdr,  invoked  him.  in  Jwv  subsequent 
ittisfiartnnes.  Zcnobia  was  at  wer*  with  the  mnpjiwi 
Aurelian  ;  an^  having  be«- defeated  near  Antiocb,.8he 
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was  compelled  to  shut  herself  up  in  her  capital  ci^, 
Palmjrra.    The  emperor  wrote  her  a  letter,  in  whidi  he 
commanded  her  to  surrender ;  but  to  this  summons  tbe 
queen  returned  a  spirited  answer,  supposed  to  have 
been  drawn  up  by  Lof^finus^  whidi  excited  the  Utmost 
resentment  in  the  breast  of  Aufvehan.    He  immediately 
laid  sio^'to  the  city^  and  the  inhabitants  were,  at 
length,  obliged  to  open  theor  gates  and  submit  to  the 
conqueror.    The  gueen  and  I^ginus  attempted  to 
make  their  escape  into  Persia ;  but  they  were  unfortu^ 
natdy  overtaken  and  made  prisoners,  when  on  the  point 
of  crossing  tiie  Euphrates.    Th^  intimidated  queen  had  . 
tibe  weakness  to  attempt  to  avert  the  resentment  of  the 
emperor,  by  imputing  her  resistance  to  die  advice  of 
her  ministers  and  oouncDlors.    Longinus  was  particu- 
larly obnoxious ;  and  without  respect  to  his  genius  and 
learning,  he  was,  to  the  disgrace  of  Aurelian,  oitiered 
f(nr  immediate  execution.     That  nhilosephiral  spirit, 
however,  which  had  distingnishea  him  through  life, 
did  not  desert  him  in  the  midst  of  his  misft^tunes.   H^ 
submitted  to  his  ftite  with  a  cafan  atoid  manly  fortitude, 
expressed  pity,  for  his  unibrtunate  mistress,  and  endea« 
voured  to  console  his  atticted  friends^   This  event  took 
place  A.  D.  27^- 

Longinus  was  the  author  of  a  number  of  philosophi* 
cal  and  critical  writings.  Dr.  Pesroe  has  collected  the 
titlea  of  twenty-five  treatises  which  were  ascribed  to  hinr. 
Of  tiiese  numerous  WTitings*  however,  his  Treatise  on  ike 
StdJime  is  the  only  one  which  has  escaped  the  depre- 
dations of  time ;  and  even  dus  work,  upon  which  the 
fione  of  the  auAor  now  vests,  has  been  handeel  down  to 
ua  in  a  mutihited  and  imperfect  state.  But  this  piece, 
4mperfectas  it  is,  has  alwajrs  been  groatly  admiied  fbr 
tluvakvation  of  ita  langwige  and  sendmenia;  and  al- 
diongh  ihe  authee's  wecepta  are  often  obscare,  he  ev- 
hifasts  a  hvriy  senaibuity,  and  an  acute  perception  of 
the  beauties  of  literanr  eompositkin. 

Thf  most  esteemed  editions  of  Longinus  are  that  of 
ToUtus,  printed  at  Utrecht  in  l69^,  cum  noHi  variorum^ 
4ta ;  of  Hudton,  Qxftvd,  ITlOj,  8vo. ;  of  Pearce,  Lou*- 
don,  1 794,  4to. ;  and  of  Toop,  with  the  emendatiolie  of 
Rahnken,  Oacfbrd,  1778,  4ta  The  treatise  has  been 
translated  into  English  by  Mr.  Smidl.  See  Moreri  ; 
Brucker;  Gibbon;  Gtn,  Biog,  Dkf.;  and  Harwood's 
Chtsics. 

LONG-I^AND,  is  an  island  belonging  to  the 
United  Statsa  of  America,  and  in  the  state  of  New 
York.  It  IB  140  miles  long,  and  Aom  1  to  15  broad ; 
eHendhig  Aom  Hudson's  river,  opposite  to  Staten 
island,  nearhr  to  the  western  bonndbriea  of  the  coast  of 
Rhode  island.  It  is  separated  by  Long>iriand  Sound 
lirom  Conneotieutend  the  county  of  Wastchester;  fN>m 
York  ishuid  by  the  East  River;  and  ftom  Sttiten  isbnd 
by  the  Narfowsk 

Tina  iiisndis'divided  into  three  oaenties,  vfa.  Kine^s, 
Qnecnfs,  and  'Safiblk  eoonty,  of  winch  the  following 
was  tlie  pepnkilSon  hi  1810 : 

Suflfbflt  eo&iityi         .  •        •         .        rifllS 

QotettV^snntjv       «         •         .        .        19V3at> 
JKiPg^i  couetr*  .       .        «        .         8,908  • 

Total  popuIatioA,      .        .        .        48,752 

in  1T90  thepepnlatimi  was  41,7M,  and  m  1800  H  was 

(Suffolk  eoimly  ie  100  miles-  leng»  and  10  broad,  and 
oomaifia^MMMAiirdofthetihaidi  it  is  divided  into  nine 
townships,  and  its  •inhabitants' are  almost  wholly  £ng^ 
lish.  The>  soAth  part  of  the  oeun^  is  principally' flat 
land,  ishioh  is^natnrally  tovrnteA-  witk  y^knr  pines-  In 
the  north  part  of  the  ishmd,  a  ridge  of  hilleextendtlhnn 
Tasnam^  to  Seiitb4udd« 
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LofiK-        Queeti't  ooimty  Is  SO  miles  long,  and  12  bixNid.    It 

'*^*|^      contains  six  townships*  and  is  inhabited  partly  by 

lionsonum-  ^*^^i  '^^  putly  by  English.    Hempstead^  the  roost 

t^wL  *  populous  of  the  townships,  contains  5808  inhabitants. 

The  western  part  of  this  county  has  been  made  ym 

productive  by  husbandry.    The  eastern  part»  whi<£ 

lorros   Hempstead   plain,   extending   16   milrs  from 

west  to  east,  and  eignt  in  breadth,  is  perfectly  level, 

«nd  is  covered  with  wild  rank  grass,  with  a  few  oases, 

called  islands,  marked  by  some  stunted  trees.     This 

plain  produces  a  little  rye,  and,  together  with  the  salt 

marshes,  it  affords  food  for  large  herds  of  cattle.  Shrub 

Oak  plain,  lying  to  the  south  of  this,  is  two  miles  wide. 

It  is  covered  with  shrub  oaks,  many  of  which  are  100 

years  old,  and  none  of  them  above  four  feet.    There  is 

another  shrub  oak  plain,  called  Brushy  plain,  on  the 

eastern  part  of  Hempst«ul  plain,  in  Suffolk  county.   It 

affords  shelter  to  wild  deer  and  grouse. 

King's  county,  forming  the  west  end  of  the  island,  is 
to  the  west  of  Queen's  county.  It  is  10  miles  long, 
and  eight  broad.  It  contains  six  townships,  and  is  in- 
habited chiefly  by  the  Dutch.  Brooklyn  is  the  princi- 
pal town.     It  is  fertile  and  productive. 

The  eastern  extremity  of  Long-island  resembles  a 
ahark's  mouth.  The  southern  promontory  is  20  miles 
4ong,  and  about  one  wide,  terminating  in  the  cape  call- 
ed Montauk  Point,  on  which  a  lightnouse  is  erected. 
The  northern  promontory,  ^terminating  in  Oyster»pond 
Point,  is  chiefly  in  the  township  of  South^hold.  It  is 
•12  miles  long,  and  veiy  narrow. 

The  largest  river  in  Long-island  is  Peoonic,  or  Pea- 
konok,  which  runs  eastward,  and  empties  itself  into 
Great  Bay,  that  separates  South>hoId  from  Southamp- 
ton. This  bay  contains  Robin  and  Shelter  ialanas. 
Connecticut  river  empties  itself  on  the  south  side  of  the 
island.  Roconkama  Pond,  near  the  centre  of  the  island. 


appe«red  in  4to.  at  Amsterdam  in  1622,  and  afterwards  U^ 
in  folio  in  1640,  and  contains  the  discoveries  of  Regio-  Lm3 
roontanus,  Purbadiins,  and  Tydio  Brahe.  It  is  enti. ' 
tied,  Aslronwnia  Danica,  in  dua$  paries  distribuia,  quo* 
rUm  prior  doelrinam  de  divina  apparent e  siderum  revih 
lutione,  super  sphtgra  veterum  armiilari  imlavraiu,  pot» 
terior  theorias  de  motibus  planeiarum  ad  obtervatumet 
Tychonis  Braha  et  proprias  compkciiiur,  cum  appeniice 
de  stellis  novis  et  cometu.  In  1089  our  author  pSblish* 
ed  another  work  at  Copenha^n  in  4to.  entitled,  Inlro* 
dudio  in  Theairum  Aetronomicum, 

LONGTO  WN,  is  a  market  town  of  England,  in  the 
county  of  Cumberland,  situated  on  the  great  road  from 
Edinburgh  to  Carlisle.  It  stands  near  the  borders 
of  Scotland,  near  the  conflux  of  the  rivers  Esk  and 
Liddel,  over  the  first  of  which  there  is  a  good  stone 
bridge  at  the  north  end  of  the  town.  The  town  cod- 
sists  of  one  long  and  two  shorter  streets,  which  sre  re- 
gular and  spacious,  and  the  houses  are  built  in  the  mo- 
dem style,  and  roofed  with  slate.  The  town  is  litoi- 
ted  in  the  middle  of  the  property  of  Sir  James  Grshaa), 
Bart  of  Netherby.  The  princmd  employment  of  the 
inhabitants  is  the  weaving  of  checks  for  the  Carlisle 
manu&ctories.  The  prosperity  of  this  town  was  grest- 
ly  owing  to  the  exertions  of  Sir  Robert  Graham,  the 
predecessor  of  Sir  James,  who  constructed  the  little 
harbour  of  Sarkfoot,  and  thus  enabled  the  people  to 
export  their  superfluous  produce,  and  supply  them- 
selves with  the  necessary  articles  of  consumption.  Po< 
puktion  176  houses,  and  ldS5  inhabitants.  See  Hods- 
man's  Tour  in  Cumberland,  and  the  Beauties  of  Eni^ 
and  Wales,  vol.  iii.  p.  100. 

LOO-CHOO  Islands,  (called  also  Lekayo,  or  U-  Hi^ 
queijo,  by  the  Chinese  Low-kow,  and  by  some  of  the  na- 
tives Doo-choo,)are  situated  in  the  sea  of  Japan,betwecn 
the  parallels  of  26»and  «7' of  North  Lat.  They  srcssid 
to  be  36  in  number,  and  to  have  first  become  known 
to  the  Chinese  about  the  year  of  Christ  605,  when  t 
successful  expedition  was  dispatched  against  them  bj 


between  Smith-town  and  Islip,  is  about  a  mile  in  dr* 
<um&rence,  and  is  observed  to  rise  and  fall  every  seven 
jrears.    There  are  two  whale  fisheries ;  one  from  Sogg- 

barbour,  which  yields  every  year  about  1000  barrels  of  the  emperor  Vang-ti,  of  the  dynasty  of  Sou! ;  but  were 
*oD,  and  the  other  on  the  south  side  of  the  island,  which  never  properly  subjected  to  the  government  of  China 
fNToduces  from  three  to  seven  whales  annually,  of  from 
25  to  40  barrels  of  oil  each.  A  considerable  trade  is 
carried  on  from  Soggharbour  to  the  West  Indies,  in 
whale  oil,  pitch,  pine  boards,  horses,  cattle,  flax  seed, 
heefg  &c.  The  productions  of  the  middle  and  western 
parts  of  the  islaiui  are  carried  to  New  York.  This  isl- 
4md  was  discovered  by  Henry  Hudson  in  1609,  and 
Suffolk  county  was .  first  settled  by  emigrants  from 
Lynn  in  Mnasachusacts.  See  Morse's  Modem  Geogra^ 
f%,p.i74'. 

.o: 


LONGITUDE.  See  Astronomy,  yd.  ii.  p.  608, 
£54,  65ifi,  and  NAyiOATioN. 

LONGOMONTANUS,  Christian  Severinus,  a 
celebrated  Danish  astronomer,  and  the  friend  and  as- 
sistant of  Tycho  Brahe,  was  born  in  1562,  at  Longo- 
montium,  a  village  in  Jutland,  from  which  he  took  his 
surname*  His  fiither  being  a  peasant,  his  son  was  com- 
pelled to  carry  on  his  studies  and  his  rural  labour  at 
the  same  time.  "When  he  was  15  yearfe  old,  he  went 
to  Wiborg,  and  spent  1 1  years  at  the  college  of  that 
place,  studying  various*  bnmches  of  literature  and 
science,  ana  at  the  same  time  flaifiing  a  liyelihood  by 
manual  labour.  From  Wiborg  he  went  to  Co|)enhagen, 
and  became  the  assistant  of  Tycfao  Baahe,  with  whom 
tie  continued  eiffht  years.  In  l605,  he  was  appointed 
professor  of  mathematics  in  the  university  of  Copenha^ 
gen«  an  office  which  he  dischai^ged  with  fidelity  and 
aeal  till  his  death,  which  happened  in  I6i7j  in  the  85th 
^ear  of  hisage. 

His  principal  work  is  bis  AstronmM  Danka,  which 


till  die  year  1872,  under  the  reign  of  Hong-voo,  fbund- 
er  of  the  dynasty  of  Ming.  The  emperor  Kan^-hi  pdd 
more  attention  to  these  idands  than  an^  of  his  prae- 
cessors  had  done  ;  and  in  1719,  sent  thither  in  quslity 
of  ambassador  a  learned  Chinese,  named  Supao-qosog, 
who  published,  on  his  return,  a  report  on  die  sob- 
jectoftfae  Loo-choo  isles,  of  whidi  Pere  GattbU  has 
given  some  interesdngextmcts  in  the28d  voLof  »*Lettrei 
£difiante8  et  Curieoses."  The  first  European  by  whom 
they  were  visited  was  Captain  Broughton,  who  wa« 
dliipwrecked  on  one  of  the  islands  in  1 797«  on  his  voysg^ 
to  the  Pacific  Ocean  ;  but  the  most  authentic,  as  weU 
as  the  fuUest  informatian  respecting  dienr  inhabiuntfi 
has  been  communicated  by  Captain  Basil  Hall,  of  nu 
majesty's  ship  Lyra,  one  of  the  vessels  which  s^* 
pankdthekte  embassy  to  China  in  1816.  Itisduefir 
firom  this  gentleman's  unassuming  but  mteresdng  lu^ 
rative  of  the  yoyage  in  which  he  was  ^"f^^'j*^ 


die  present  account  of  these 
tants  has  been  drawn  up.  ,,     ,  ^^^^ 

The  great  Loo-choo  island  lieslietween  ^ff"  ^^^ 
W  SAij/  of  North  Lat.,  and  between  127*  «♦'  *nd  W  ^ 
18'  of  £ast  Long.  It  is  about  ^  miles  in  length  m  s 
north-east  direction,  and  pretty  unifonaily  lOor  18  ^ 
bnadth.  Towards  the  north  norths-east  the  <^^^Vf 
yery  abrupt,  and  the  country  altogedier  barren;  tw 
northern  extmnity  is  also  elevated  and  bold,  bat  core^ 
ed  with  wood  to  the  top  of  the  hills.  Thesoatfr^ 
quarter  is  low,  with  yary  littleapnearance  of  adtt'^^ 
but  the  west,  and  south-west  and  south,  prttcnt  a  scene 
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cfaoob  offfreAtfertflity  andof  hii^coltiyatiioii.  Thawaretwo 
r^^  deep  indentures^  or  bays*  one  on  each  side  of  the  ialand, 
of  which  that  on  the  west  has  about  100  fiidionu  water^ 
without  any  appeannce  of  oond  rocks ;  but  that  on  Uie 
east  is  very  shallow,  and  full  of  reefs.  The  raoai  remaik* 
able  headland  is  the  island  on  the  N  W^  side  called  Sugar 
L.oaf  by  Captain  Broughton,  and  Egooshcoond  by  the 
natives,  (i.  c  tower  or  castle,)  which  is  a  conical  mooQ- 
tain  covered  with  houses  to  one-third  of  its  ascent,  and 
presenting  the  appearance  of  a  garden.    There  are  two 
safe  anchoring  places ;  Napakiang  roads  on  the  south- 
west^  where  the  Alceste  and  Lyra  lay  about  a  nonth ; 
and  port  Melville  on  the  north»wcst,  a  capacious  har- 
bour nearly  two  miles  in  length,  capable  of  receiving 
and  sheltering  the  largest  fleet.    Toe  island  is  almost 
wholly  surrounded  by  cond  reefs,  through  which  small 
openings  are  found  for  the  admission  of  vessels.    The 
hdis  on  the  north  end  of  the  island  rise  to  the  height  of 
several  hundred  feet,  and  are  chiefly  composed  of  grey 
stratified  limestone,  without  shells ;  and  cliffs  of  fawn* 
coloured  cellular  granular  limestone  stretch  along  the  . 
whole  south  and  south-west  coasts.    A  great  variety  of 
corallines  are  found  in  every  direction  along  the  shore. 
The  principal  mineral  productions  appear  to  be  sulphur 
and  tia,  which  form  a  principal  part  of  the  exports  to 
Mte  tad  China.     The  diniate  appears  to  bs  temperate ;  and  the 
!t>^i*D*  thennometer,  during  the  month  of  September,  stood 
very  unifonnly  at  82^  under  a  cloudy  sky.    The  baro- 
meter indicated  little  variation,  except  a  slight  and  sud- 
den desist  previous  to  a  gale  of  wind.    Vegetation 
does  not  present  so  luxuriant  an  appearance  on  the 
island  aa  in  countries  nearer  to  the  equator ;  but  many 
of  the  higher  grounds  are  covered  with  trees,  among 
which  the  bamboo  holds  a  conspicuous  place;  and 
groves  of  pines,  which  grow  to  a  great  height  and  sise, 
are  not  less  frequent 
ODik        The  cattle  are  of  a  black  colour,  and  inferior  siae, 
and  are  used  exclusively  in  the  purposes  ef  agriculture^ 
The  horses  also  are  small,  and  of  a  slender  S>rm ;  but 
much  employed  for  riding,  in  which  the  natives  ap- 
peared to  be  fond  of  exercising  themselves.     Hogs, 
goats,  and  poultrv,  are  sufficiently  abundsnt,  but  no 
geese,  asses,  or  sheep,  were  seen  on  the  island.    The 
coast  ia  frequented  by  a  great  variety  of  beaatiful  fish. 
fDcol-         The  agriculture  of  the  island  greatly  resembles  that 
^         of  China^  in  the  mode 'of  manuring,  irri«|ing,  and  lay- 
ing out  the  fields,  which  are  squared  and  dressed  in  the 
neatest  manner,  and  divided  by  little  banks,  or  earthen 
dikes,  with  narrow  walks  on  the^top.     The  principal 
objects  of  cultivation  are  wheat>  rice,  Indian  com,  mil- 
let, sweet  potatoes,  sugar-cane,  tobacco^  brinjels,  &c. 
imfic.        The  manufacturea  and  mechanical  arts  of  the  inha* 
m  u4     bitants  are  not  very  extensive ;  and  their  tools  md  im« 
^  plements  in  general  are  rather  of  a  diminutive  older. 

Thev  have  no  carts  or  wheel  carriages.  Their  saddles 
are  hard  and  uneven  ;  and  their  short  sfeimips  are  fur* 
nished  with  a  box,  large  enough  to  admit  the  whole 
foot  But  they  understand  the  art  of  building  stone 
arches  j  and  their  roads,  which  are  from  six  to  ten  feet 
wide,  are  kept  in  an  exceUent  state  of  repair.  They  re- 
ceive their  silks  and  woollens  from  China ;  but  weave 
and  print  cotton  cloth  with  the  greatest  neatness,  and 
embroider  their  girdles  and  pontes  with  a  considerable 
degree  of  elegance.  They  make  salt^  by  sprhdLling 
sea>  water  upon  bkck  sandy  earth,  spread  out  thinly  on 
level  fields ;.  collecting  the  earth,  afier  the  moisture  has 
been  evaporated,  into  reservoirs  of  masonry,  6  feet  long, 
4  wide,  and  5  deep ;  pouring  sea- water  upon  the  con- 
tents, which  carries  down  the  salt  as  it  runs  out  from  a 
hde  below ;  and  reducixi§  this  strong  brine  to  calies  cf 


salt,  hy  boiling  it  in  vessels  about  one^foot  In  depth,  Loo-ehosc 
and  three  and  a  half  wide.  -   i  —^ 

Their  architectuie  and  acoomnodations  may  be  ap-  n^ia^Vj^. 
preciated  from  the  following  description  of  a  temple 
and  eettage*  The  foreoer  was  divided  by  shifting  par- 
titions into  four  apartments,  and  had  a  verandah  run- 
ning entirely  round,  with  a  row  of  carved  wooden  pil- 
lars at  the  outer  edge,  to  support  the  roof,  whidi  was 
about  ten  feet  high,  and  covered  with  handsome  tileai. 
The  cottage  was  divided  into  two  parts,  each  8  feet 
square,  bmdes  a  small  verandah  at  one  end ;  the  floora 
made  of  sHps  of  bamboo,  raised  about  6  inches  above 
the  ground,  and  covered  with  straw  mats ;  the  walls, 
5  feet  high,  neatly  formed  by  split  bamboos  wattled  to* 
gather ;  and  the  roof  coverad  with  thatch,  rising  to  m 
point  On  one  side  within  the  house  was  a  set  of 
shelves,  with  cups  and  other  vessels  ;  and  on  the  other 
sides  were  hung  implements  of  husbandry^  hats,  dress-' 
ea,  all  dean  and  orderiy.  The  fire-place  was  in  the 
middle  of  one  side,  sunk  below  the  level  of  the  floor  ; 
and  above  was  a  kind  of  garret,  formed  by  bamboo 
poles,  laid  horiaontally  fronii  the  top  of  the  walls,  en 
which  were  placed  various  toob,  nets,  and  baskets. 
Two  neat  light  spinning-wheels  stood  in  the  verandah ; 
and  a  poultry-yard  and  pigeon-heuse  were  adjoining; 
Each  house  has  its  own  enclosure ;  and  to  some  are  at- 
tached neat  arbours  of  light  bandioo  firame  work,  c«k 
vered  with  creepers^ 

Their  canoes  are  mostly  made  of  one  piece  of  wood,  Cs&bc» 
and  are  furnished  with  two  sails.  They  are  impelled 
with  considerable  velocity  by  means  of  two  or'  more 
paddles,  with  an  oar  over  the  stem  (which  acts  both  as 
a  sculler  and  rudder),  and  a  low  seat  made  of  rattans 
finr  each  person.  They  are  sometimes  from  12  to  20 
feet  in  length,  and  from  2  to  4  in  brtedth ;  the  anchor 
is  made  of  wood,  loaded  with  stones. 

The  literature  of  Loo*choo  appears  to  be  very  limit-  Lftenture 
ed ;  and  few  books,  and  thoce  few  chiefly  Chinese,  were  *>>^  1^*^ 
seen  among  the  natives.    The  young  men  of  rank  areS^i*B^ 
usually  sent  to  China  for  education,  and  the  higher 
clasaes  understand  the  spoken  Chinese  language ;  but 
the  people  at  large  have  no  knowledge  either  of  the 
written  or  spoken  language  of  that  country.    Their 
own  language  is  musical,  and  easy  of  pronunciatioUf 
bearing  a  near  resemblance  to  that  of  Japan.      A  co* 
pious  vocabulary  has  been  given  by  Lieutenant  J.. 
Clifford,  who  accompanied  Captain  Hall. 

The  government  of  Loc^choosecns  to  resemble  ^atGoreni- 
of  China,  and  to  have  not  only  as  much  of  the  form,  mcaw 
but  much  more  of  the  spirit  of  the  patriarchal  state. 
All  attempts  on  the  part  of  the  Britiah  commanders  to 
visit  the  sovereign  were  invariably  resisted ;  and  the 
utmost  alarm  waa  manifested  upon  the  slightest  appear- 
ance of  any  design  on  their  part  to  penetrate  to  the 
royal  residence  It  was  indeed  declared  to  be  oontraty 
to  the  laws,  that  any  foreigner  should  approach  his  pre- 
sence, except  as  an  ambaiuador  from  another  monarch.. 
The  prince,  or  the  next  in  succession)  however,  came 
once  on  board  the  Alceste;  when  it  was  observed 
that  the  people  fiHl  on  their  knees  as  he  came  near 
them,  and  that  no  chief  was  allowed  to  sit  down  or 
to  eat  in  his  presence.  The  chiefs  always  gave  ti^eir 
orders  firmly,  but  with  great  mildneas,  and  were  obey* 
ed  with  evident  alacrity ;  nor  waa  any  farther  punish* 
ment  ever  observed  to  be  infKcted  upon  an  mfierior» 
than  an  angry  look,  ora  tiqs  with  their  fiin.  There  are 
nine  oiden  of  mandarins,  or  puldic  officers,  as  in  China  ; 
and  their  rank  is  marked,  in  the  same  manner,  by  the 
bonnet  and  button  which  they  wear. 

Theieligion  of  diese  islanders  ia  that  of  Buddha^  er  R^8>o>^ 
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l*oo<boo.  Fo,  and  if  said  Co  bare  bten  introdaced  about  lOOO 
yean  ago ;  but  it  is  a  subject  about  wbich  all  elassas 
shewed  tbe  greatest  tndifivrenoe,  and  even  seemed  to 
bare  little  knowledge  either  of  its  tenets  or  its  forms. 
The  matter  is  left  entirely  to  tbe  priests,  who  are  treat- 
ed with  no  kind  of  respect,  and  are  nothuigmore  than 
nieniais  for  the  serrice  of  the  temples.  They  are  pro- 
hibited to  marry,  or  to  taste  of  animal  food,  and  are  ob- 
jects of  ridicale  even  to  the  children.  In  the  temples, 
no  objects  whatever  were  observed^  except  one  or  two 
gilt  images,  aboot  1 8  inches  high,  with  a  flower  in  a 
▼ase  before  them,  and  the  pcture  of  a  man  rescuing  a 
bird  from  the  paw  of  a  cat.  Nor  was  any  religious 
ceremony  witnessed,  except  die  killing  of  a  hog,  and 
the  burning  of  some  spirits  over  the  grave  of  a  fi^tish 
sailor,  who  had  died  em  the  island  ;  and  even  this  was 
done  solely  by  the  chiefs,  withoilt  any  interference  on 
the  port  of  tbe  priests.  Carved  stones,  called  luw-roo, 
about  two  feet  long,  one  broads  and  one  high,  a  little 
excavated  on  the  upper  part,  with  a  small  portion  of 
rice  on  tbe  top,  were  observed  in  some  of  the  groves ; 
and  on  these  stonee  were  engraved  certain  figures,  de« 
noting  the  rank  of  the  offerer,  besides  his  petition  and 
its  date.  Slips  of  pi^er,  with  petitions  mscribed  on 
them,  were  likewise  seen  in  the  temples;  but  theso 
were  addressed  as  often  to  tbe  evil  as  to  the  good  being. 

The  tombs,  Hke  those  of  China,  are  in  Uie  form  at 
a  horse-shoe,  20  or  30  feet  long,  by  12  or  14  in  breadth, 
built  of  stone  and  mortib',  and  covered  with  a  coat  of 
cheenara,  or  shelUlime,  white  washed,  and  kept  aU 
ways-  clean.  The  coffins,  when  closed,  are  placed  in 
vaults  under  these  tombs;  and  afWr  seven  years,  the 
bones  are  collected  into  jars,  which  are  ranged  on  the 
inside  of  the  vaults,  or  (as  these  become  crowded) 
are  removed  to  bulldiBgs  above  ground,  appropriated 
for  their  reception,  and  sometimes,  by  the  lower  peo- 
ple, fo  caves  or  hc^lowsin  the  rocks  slong  the  shore. 

The  natives  of  Loo-choo  are  a  singularly  interesting 
race.  They  are  rather  low  in  stature,  but  well  formed, 
and  have  an  easy  graceful  carrii^e.  The  complexion 
of  some  is  very  dark-^n  others  nearly  white,  but  in 
genen^  of  a  deep  copper  colour.  Their  eves  are  black, 
with  a  placid  expression ;  their  teedi  regular,  and  beau" 
tiiully  white;  and  their  whole  countenance  foil  of 
kindness  and  intelligence.  They  are  modest  in  their 
deportment,  timid  in  their  disposition*,  polite  and  re- 
spectful in  their  nkamers.  Their  dress  is  peculiarly 
graeefol,  and  consists  of  a  thin  cotton  slip  next  the  bo- 
dy, snd  a  loose  flowing  robe,  with  very  wide  sleeps, 
tied  round  tho  middle  by  a  brorfd  belt,  or  girdle,  of 
vnrongbt  silk.  These  robes  are  of  various  codonrs  and 
patterns:  some  striped  or  printed  oottona;  some  re- 
sembling highland  tartans ;  some  painted  by  the  hand, 
instead  of  being  stamped ;  but  tbe  prevailing  cotour  is 
blue,  in  M  its  shades.  The  gndle  is  always  of  a  dif- 
ferent colour  from  the  gown,  and  iff  usoally  ornament- 
ed with  flowers  in  embossed  silk ;  sometimes  with  g(4d 
and  mlver  threada.  Their  hair,  which  ie  of  a  glossy 
black,  and  moistened  #ith  the  juice  of  an  herb,  to  mnke 
it  Mntt  is  sfabved  off  the  crown ;  but  this  tonsure  is 
concealed  by  the  OErode  of  dressing  tAie  hair,  which  ia 
broiigbt  op  tight  on  itH  sides,  and  Ibrmed  into  a  knot 
at  the  top,  fastened  hr  two  metal  pins.  Their  beards 
and  flMwtachioo  are  allowed  to  grow,  but  are  kept  nest 
and  clean.  The  chSefr  Wear,  in  fine  weather,  a  yellow 
cylindrical  cap,  ilat  at  tile  top,  and  ibnned  by  winding: 
a  broad  baml  diagonally  round  a  fWnne,  so  that  ait  each 
feum  a  small  part  of  the  last  fold  is  visible  above  in 
front,  and  below  at  th«r  back :  she  lower  orders  ooea. 
aion^ly  tie  a  coloured  doth,  or  handkerchief,  about  the 
head ;  they  have  a  neat  straw  sandal  on  their  feetj  over 
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a  short  cotton  stoeUng,  or  rather  boM,  bdttotieddn  ^ 
outside,  and  which  has  a  separate  space  fbr  the  great 
toe.  They  all  carry  fkns,  which  they  stick  in  ffaeir 
gifdle,  when  not  in  use ;  and  each  person  has  also  a 
short  tobacco  pipe  in  a  small  bag,  haitging  along  with 
the  pouch  at  the  girdle.  No  miiaments  are  worn  upon 
tiieir  persons,  and  only  in  one  instance  was  a  ring  olb- 
served ;  but,  as  they  speak  of  the  Hng-finger,  it  is  mip- 
posed  that  their  women  may  wear  rings.  In  cold  wea- 
ther they  have  a  sort  of  doak  or  great  Ooat,  made  of 
thick  blue  stuff,  like  woollen  cloth,  whidi  buttons  in 
front,  and  is  much  tighter  than  their  ordSnary  dress ; 
but  they  have  no  idea  of  gloves. 

Their  food  consists  priAdpally  of  eggs,  meat,  and  ve- 
getables.   At  an  entertainment  |^ven  to  the  officers  of 
the  Aloeste  and  LyrA,  there  were  presented  hard  boH- 
ed  eggs,  cot  into  slices,  fish  fHed  in  butter,  sUeed  smok- 
ed j^^,  sliced  pig^s  liver,  a  mess  of  coarse  black  sugar, 
wrapped  in  unbaked  dough,  poirdered  over  with  rice 
flour,  dyed  yellow,  ( whieh  was  not  mueb  relished  by  ibe 
Europeans,)  round  cakes,  like  gina<^b>oM]  nnta,  and  a 
prepmaion  Hke  cheese,  but  no  milk  is  ever  used.     Tea 
was  occasionally  handed  round,  and  pipes  and  tobacco 
presented  between  the  courses ;  and  a  light  wine,  caDed 
sackee,  drunk  hot  out  of  small  caps,  is  itfsed  fl>e^  daT* 
htg  meals.     They  seem  to  be  at  all  tilohes  prepared  for 
A  repast,  and  each  chilis  aStencled  by  a  boy,  generslly 
his  son,  who  csnies  a  little  square  box,  m  whidi  are 
several  smidl  drawers,  divided  titto  compartments,  fill, 
ed  with  rice,  slioed  eggs,  situdl  squares  of  smoked  jpotk, 
cakes,  and  fish  ;  and  in  one  comer  a  small  metal  pot  of 
sackee,  with  cups  and  chop-sticks.    In  this  way  thej 
dine  when  and  where  they  please,  inviting  one  another 
to  join  dinners,  which  they  genenlly  take  in  some  cool 
spot  under  a  tree,  sitting  in  a  drde,  and  emptying  their 
sackee-cups  with  great  sodality.  Their  manner  of  livin^^ 
is  free,  and  full  of  hospitality.    In  visiting  one  another, 
they  present  a  large  card,  with  their  name  on  one  cor- 
ner, and  with  the  words  "  bows  his  head  and  worsiiips.* 
In  making  an  obeisance,  they  stoop  forwards,  and  raise 
their  hands  dosed  one  over  the  otber  to  the  tiee.  They 
seemed  to  be  fond  of  the  British  music  and  singtog  ; 
but  their  own  (of  which  nothing  instrumental  was  ob- 
served) was  chiefly  distinguished  by  its  sweetnesa  md 
plaintive  air.    Their  dancing,  as  exhibited  by  some  of 
tbe  chiefs,  consists  in  standmg  m  a  line  behind  e«di 
other,  throwing  the  body  into  a  variety  of  postures, 
and  twisting  the  hands  about,  sometimes  placing  tfaem 
flat  together,  again  separate,  but  generally  in  the  fttm-* 
er  position ;  inclining  the  head  slowly  fran  side  to  side, 
so  aM  almost  to  toiKh  the  shoulders  ;  moving  tbe  feet 
with  a  slight  and  shuffling  fnotion,  with  an  occasional 
long  sweeping  step  to  one  side,  and  then  back  again  m 
the  same  manner ;  making  a  variety  of  ttgaiat  move- 
ments, of  a  waving  description  ;  joining  in  chorus,  and 
dapping  the  hands ;  but  the  perfection  of  tiie  dance 
a]hpeared  to  d^P^nd  upon  the  proper  use  of  the  hands 
and  body,    lliey  were  observeo  at  times  to  wrestle 
with  one  another;  but   nothing  was  ever   noticed 
wbich  indicated    any  practice   of  fighting.     Their 
games  are   of  the   simplest  description,    and    obvi- 
ously assodated  with  a  habit  of  (making.      In  one 
game  a  person  holds  the  stalk  of  his  tobacco  pipe  be^ 
tween  the  palms  of  his  hands,  so  that  the  pipe  rofls 
round  as  he  moves  his  hands,  which  he  holds  above 
his  head,  so  as  not  to  see  them ;  and,  after  turning  it 
round  for  a'  short  titise,  he  suddenly  stops,  when  a  cup' 
of  wine  must  be  drunk  by  the  indtvidusi  towards 
whom  the  bowl  of  the  pipe  hapfiens  to  be  directed. 
hk  another  game,  one  person  hdds  his  hand  closed 
above  his  head,  then  brings  it  quickly  down  before 
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to),  him  wi«i  orie  at  morfe  fai|rers  eiterided,  irlrtrt  his  an-  AMm/  of  a  Vcgage  h  the  WeH  GmI  of  CST^  Mi  the   ^<*« 

^^  tagoniat  Mlli  out  the  nuinbef  bf  them,  and  incur^^  if  Great  Loo-ehoo  Island,    (q)                                                **^ 

wrong,  tbe  ferfdt  df  aritikiti^  s  cup  of  wine,  or,  if  LOPE  D£  VEGA.    See  Veoa. 

jight^  subjects  fhepliyer  td  a  ttnliiar  penalty.  LORCA,  anciently  CtioCRATA,  is  a  town  of  Spain, 

No  money  was  seen  amonjB^  thtot,  and  they  Mienied  in  the  province  of  Murcia.    It  stands  at  the  foot  of  the 

to  place  no  vaiue  upoil  ddltf  a  or  other  coin.     They  Sierra  del  Cano,  a  stee|>  schistus  mountain  on  the  right 

discorered  as  lit^e  wish  for  fdrei|pi  commodities,  and  bank  of  the  Giiadalehtin.     It  is  divided  into  the  upper 

produced  no  articles  of  commerce  on  their  own  part,  and  lower  town^.    The  former  ofthem,  occupied  by  the 

There  was  no  appearance  of  poVertjr  or  distress  amoni^  Moors,  is  the  oldest,  and  stands  entirely  on  the  declivi- 

them  ;  and  no  aefbnned  persons,  or  indication  of  any  ty  of  the  hill.     The  streets  are  narrow,  crooked,  and 

disease,    except  a  fbw  individuids  riiark^d  with   the  steep,  and  tbe  houses  are  poor  and  ill-built     The  low« 

analUpox ;  but  all  the  population  had  ah  air  of  con-  er,  or  more  modern  town,  stands  almost  wholly  on  le* 

tentment  and  h)it>fte««8.     No*  Ireapons  of  any  kind  tel  ground,     its  streets  are  long,  wide,  and  even,  and 

were  seen  cm  the  ialanfd;  and  the  Hil^et  denied  all  several  of  the  houses  are  grand.     It  has  four  gates,  and' 

knowledge  of  war,  either  by  ^xperifehce  6r  tradition,  several  squares.    The  lower  town  has  two  suburbs,  viz. 

Moat  of  them  carry  knives  in  tibeir  girdles  or  folds  of  that  of  Garcia,  and  that  of  Christova),  which  is  large 

their  ganhenfts,  but  solely  for  ftlfe  commdn  purposes  of  enough  to  hold  12,000  people.    Tbe  principal  pubHc 

Hf^;  and  the  figures  offish  spears  In  the  fiirm  of  a  tri-  buildings  are  the  Hotel  de  Ville,  siti:fated  in  the  chief 

d^  wefe  seen  tattoo^  oh  tMf  arM  of  a  fe#  pe^ons.  square;  the  collegiate  church,  which  is  a  regular  build* 

la       According  t6  the  account  giveh  by  Soj)sl6*quang,  ing  6f  free  stone,  with  a  facade  of  the  Corinthian  and 

men.  polygamy  prevails  at  Lc(6»6boo  ai  ih  (}hina,  ettkpi  Composite  6rders ;  ^e  church  of  the  barefbbt  Cahne- 

tfaat  the  colntracting  ^tt^es  tte  allowed  td  see  and  lites,  which  is  a  fine  biding  of  elegant  architecture ; 

choose  eiteb  other  l^di^e  marrii^^.    Bui  it  was  i/hder-  the  parish  church  df  St  James',  which  has  A  noble  ap-' 

stood  by  the  Bi^ilih  visitants,  tliat  no  such  pl^acti^e  pearance;  and  the  church  of  the  Dominicans. 

was  allowed,  and  that  Ae  Sovereign  only  ^as  permit-  LooFca  h  governed  by  a  corre^idor  de  roba,  and  24 

ted  to  have  toncitbines.    The  ^onleihf,  h6#^ver,  a^c^  r^fidoi^,  Who  form  the  municipalfty.     It  has  a  coHe- 

held  h)  a    stirfte  of  great  degradation,  ihtifiii  of  tlife  ^iate  chapter,  eight  parish  churches,  seven  monasteries, 

higher  cfapn  (m^^  m^dt  cdhfih^d  to  iheir  housed,  and  tWo  ttunfheriesA  two  hospitals,  one  for  males,  and  the 

those  of  the  loNrer  order  employed  in  thedrnd^er^  of  dther  for  females,  and  a  college  for  the  educsfioh  of 

fieM  wo#k.     Th^  are  Completely  Seduded  from  the  youth.    There  is  a  manufactory  of.  saltpetre  at  Lorca; 

nght  of  strain^e^;  and  the  men  maintained  the  great*  but  it  has  no  commerce.   Silk  and  kali  are  exported  by 

est   reserve  whenever  iSiey  w^re   questioned   about  the  French  who  have  settled  in  the  town, 

them.    They  appitered  ei  a  di^nce  to  be  dressed  On  the  SOth  April.  1802,  Lorca  suffered  severely 

like  the  metf,  exc^?pt  that  their  garments  were  shorter,  from  the  bursting  of  an  immense  basin  of  water,  con- 

and  that  they  wore  no  girdle.     Ott^  lady,  who  was  Mnfcted  of  solid  materials,  whrdr'  had  been  collected 

seen  by  a  ftsttnh  belonging  to  the  British  ve^sel9,  wat  for  the  purpose  bf  waterhi'g  the  adjacent  territory. 

&ir  in  ooeaplexion,  widi  smkll  dark  eye^,  and  b1a6k  Ha'^ing  been  undermined  at  one  an^le^  the  basin  sud* 

h»r,  which  was  made  up  into  a  knot  on  one  side  o^  denly  gave  way,  and  the  water  issuing  witli  the  most 

die  bead.    Great  care  is  taken  to  form  the  manners  of  furious  impetuosity,  swept  before  it  houses,  trees,  rocks, 

fte  chiklren,  who  are  treated  with  much  kindness,  and  n^en,  and  animals*    One  of  the  suburbs  of  the  town, 

ire  full  of  spirit,  yet  free  from  any  rudeness  or  disre-  Containing  about  600  houses,  two  hospitals,  a  barrack, 

tpectful  behaviour.  two  convents,  mills,  and  fountains,  were  swallowed  up, 

cto.      The  character  of  the  people  of  Loo-choo  is  extremely  and  disappeared  in  a  moment.     The^e  ravages  extend-' 

:_ui        A           w-         r«     -                              .,        T  . «                        «-^,                •.        vrHages  were  de- 

itself,  12  leaguesr 
l6  leagues  disW 

sune  time  are  aodal  and  fomiliar,  full  of  humanity  and  6mt,  suffered  in  a  less  degree.    The  number  of  people 

fnendiy  attachment     They  seemed  to  be  strangers  to  wh6  periled  was  reck6hed  at  6000,  and  the  animals' 

discord  among  themselves,  and  to  all  avaridous  feel-  at  24,00(y.     The  loss  was  estimated  at  300  miflions  of 

ings  towards  thdr  Euro{)^an  vraitors.     Not  oiie  article  I'eals,  or  £  2,085,555  Sterling.   The  population  of  Lor-' 

of  any  kind  was  stolen  or  stspectedto  be  stolen,  though'  ca  is  computed  at  about  50.0^0 ;  among  whom  are  a^ 

the  natives  were  aditiftted  freely  to  the  ships,  and  every  great  number  of  nobilitjr,  and  also  a  gi^at  nu!knber  of 

Aing  expos'ed  to  their  view.    Nor  did  they  discover  gitanos,  or  gypsies.     See  Labotde's   View  of  Spain, 

wygreemncsa  even  for  presents,  but  rather  preferred  vol.  ii.ji.  198. 

things  of  little  value,  espedally  if  they  were  such  as  had  LORRAINE,  Cardinal.  See  FhancA,  vol  ix.  p.  571.* 

1^  worn  about  the  peraon  of theeiver.  Withtheexcep-  LORRAINE,  Claude,  or,  more  properly,  Clauds 

tion  of  their  apparent  disregard  of  all  religion,  their  con-  Gilleb.     This  great  paihter  was  born  at  the  village  of 

tetDDtaotts  treatment  of  their  priests,  and  their  seclusion  Chamagite  in  Lorraine,  in  1600.     His  early  life  pre-' 

of  the  female  sex,  thisy  mignt  be  ranked  amons^  the  sents  little  worthy  of  record^  excepting  the  drcum- 

ttost  harmless,  though  at  £e  same  time  most  &eble  stance!^  of  his  extreme  indigence,  supposed  stupidity, 

snd  feminine  tribes  of  the  human  race.    But  it  is  not  and  total  want  of  education.     Nor  wouldthese  ract«  be' 

from  general  description  that  a  just  idea  can  be  col-  of  themselves  deserving  of  notice,  wer6  there  no  in- 

lectcd  of  thci*  unaffected  suavity  of  manners  and  in-  struction  to  be  derived  from  our  beirig  able  td  mark  the 

▼arisble  friendliness  of  disposition ;  and  we  must  refer  riemote  and  obscure  point  in  the  genera]  chart  of  his' 

our  readers  fdr  a  liveliiir  picture  of  their  character  to'  Uffe,  from  which  he  set  out  m  the  long  and  almost  soliti;- 

«e  interesting  anecdotes'  related  by  Captain  Hall,  and  rVjoumey  in  the  path  of  art,  which  conducted  him  to  the 

related  hi  d  manner  which  does  equal  honour  to  his  lofty  eminence  on  which  he  ^tids  without  a  rival.    In 

aead  and  heart.    See  Grozier's  DescripUon  of  China,  looking  to  the  commencement  and  termination  of  his^ 

^  I ;    te(&ei  iSdtfiontes  et   Curieu^ei,   vol    xxiii. ;  unexampled  career,   we  are  not  more  surprised  and* 

Broughton's  Voyage;  M<Leod*s  Voyage  of  His  Majfs-^  pleased  with  the  instance  which  it  fbmisheS  of  that  ul- 

Vf^  Ship  AkesU;  aftd  particularly  Captahi  HalTr  ilc-  tfanate  success,  which,  in  almost  every  thkig  to  which 
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the  bttooaii  fieuhies  are  strongly  directed,  is,  in  a  great* 
er  or  less  degree,  the  reward '  of  patient  assiduity  and 
unwearied  zeal. 

At  an  early  age,  Claude  was  put  as  an  apprentiee  to 
a  pastry-cook;  and  his  biographers  have  informed  us, 
that  after  serving  his  time  to  this  humble  vocation,  he 
engaged  himself  as  a  valet  to  some  young  artists,  with 
whom  it  was  his  good  fortune  to  travel  to  Rome.  We 
find  that,  soon  after  his  arrival,  he  entered  the  service 
of  Agostino  Tassi,  a  landscape  painter,  and  pupil  of 
Paul  BriU.  Whether  accident  threw  him  into  these  si- 
tuations, or  whether  the  natural  bent  of  his  own  mind, 
longing  for  some  contact,  however  remote,  with  the 
art  m  which  he  was  destined  to  flourish,  might  have 
influenced  his  choice  in  successively  entering  into  the 
service  of  persons  of  this  description^  we  have  no  di- 
rect means  of  ascertaining;  but  from  the  peculiar  cha- 
racter of  Claude's  genius,  which,  in  after-life,  owed 
so  much  to  labour  and  assiduity  for  its  development,  it 
seems  unlikely  that,  at  that  early  period,  either  his 
feelings  or  anticipations  should  have  been  so  much  alive 
to  the  charms  and  honours  of  an  art  of  which  he  must 
have  been  profoundly  ignorant.  To  Agostino  Tassi  he 
was  indebted  for  some  instructions  in  perspective,  and 
in  the  art  of  preparing  and  using  colours.  Though  at 
first  exceedingly  dull  of  apprehension,  he  by  degrees 
came  to^  some  tolersble  measure  of  ezpertness  in  the 
application  of  the  precepts  of  his  master ;  and  having 
reached  to  a  certain  point  of  proficiency,  his  mind  seema 
all  at  once  to  have  awakened  to  the  use  of  its  native  en- 
ergies^ An  enthusiastic  admiration  of  nature  led  him 
forth  to  contemplate,  amidst  the  enchanting  sceneir  of 
Italy,  those  interesting  and  delightful  changes  whidi 
characterise  the  various  seasons  of  the  year,  and  the 
hours  of  the  day.  In  an  acauaintance  with  these,  and 
a  careful  attention  to  every  snifUng  effect  of  light  and 
of  atmosphere,  he  found  out  for  himself  the  great  ori- 
ginal sources  of  true  knowledge  and  just  feeling  in  his 
art  His  imagination  became  vivid,  and  his  judgment 
learned  to  discriminate.  It  is  mentioned  of  Claude, 
that  such  Wfu  his  ardour  in  endeavouring  to  improve 
his  taste  and  skill,  that,  for  many  years  of  his  life,  the 
greater  part  of  his  time  was  spent  in  the  open  fields, 
where  he  was  in  the  habit  of  remaining  from  sunrise  ta 
sunset,  studying  imd  imitating  the  successive  eflecta 
which  presented  themselves  to  his  attention.  Those 
who  have  surveyed,  with  due  care,  the  result  of  these- 
labours^  will  give  full  credit  to  this  statement.  The 
fidelity  and  oongruitjr  of  his  representations,  in  what^ 
ever  relates  to  colouring,  to  light  and  shade,  and  aerial 
perspective-^the  magnitude  and  wide  extent  of  space 
of  which  they  convey  the  irresistible  impression-*the 
bewitching  harmony  which  unites  the  numerous  parts 
and  features  into  one  pleasing  and  satisfactory  whole- 
above  all,  the  classic  elegance  which  appears  in  the 
choice  of  lus  subjects^-these  are  the  nigh  qualities 
which  characterise  his  general  style,  and  which  have 
raised  his  name  to  deserved  renown.  In  the  works, 
however,  of  this  immortal  man,  we  must  not  look  for 
those  sublime  attributes  which  belong  to  some  of  the 
other  schools  of  landscape  painting,  but  which  are  fo- 
reign and  incompatible  witn  that  style  of  luxuriant  and 
dignified  beauty  to  which  Claude  devoted  his  genius. 
In  his  chastened  and  subdued  works,  we  must  not  hope 
to  find  either  the  wild  grandeur  of  Salvator,  the  his- 
toric air  of  Dominichino  or  Titian,  nor  the  simple  clas-^ 
sic  dignity  and  Severity  of  conception  which  fills.us  with 
respect  in  the  wofks  of  Nicolo  roussin.  The  genius  of 
Claude  was,  in  fact,  too  much  controlled  by  his  devcv- 
tion  to  the  actual  truth  of  nature,  to  be  always  proof 
against  an  approach  ta  tameness  and  insipidity ;  and 


oertaiidy  was,  even  in  its  moal  inspired  BMmmtt,  t&  iJ 
qualified  to  venture  into  the  regions  of  ideal  gruodeor  ^ 
and  sublimity.    He  had  a  just  eye  for  viewing  nituie,  H 
taste  to  select  the  most  beautiful  of  heir  aspects ;  but, 
beyond  what  nature  points  out  and  authorises,  his  im. 
bition  seems  rarely,  if  ever,  to  have  pointed.   One 
only  liberty  he  apnears  to  have  taken,  and  to  th«t  we 
owe  the  choicest  of  his  works :  we  mean  his  combining 
into  one  piece  objects  which  were  never  combined  in 
actual  fact     Thus  his  landscapes,  instead  of  preient- 
ing  us  with  mere  views  of  }ocid  scenery,  are  for  the 
most  part  compositions  made  up  of  the  beautiful  re- 
mains of  temples  and  other  ancient  buildings,  shaded 
by  luxuriant  groupes  of  trees,  selected  and  oombified 
by  his  own  judgment ;  rocks  often  studied  fitxn  thote 
about  TivoU,  his  favourite  haunt ;  and  beyond  theie 
he  delights  to  introduce  a  distant  view  of  the  Can* 
pagna,  bounded  on  the  fiuthest  horiaon  by  the  m. 
Over  scenes  composed  of  such  materials  as  these,  of 
which  the  environs  of  Rome  furnish  so  rich  a  choice, 
the  mafic  and  delicate  pencil  of  ^Claude  knew  how  tu 
throw  that  soft  and  vapoury  expression  of  atmosphere, 
which,  when  lighted  up  by  the  mild  effulgence  of  t 
rising  or  a  setting  sun,  constitutes  one  of  those  effecu 
of  nature,  of  which  it  is  difficult  to  say  whether  it  is 
most  allied  to  the  sentiments  of  beauty  or  of  ^(randeur. 
In  the  middle  hours  of  the  day,  wh^n  the  air  is  free 
firom  clouds  and  vapour,  every  one  must  have  experi« 
enced  the  uneasy  sensation  which  acoompaniss  the  too 
brilliant  glare  of  sunshine,  in  which  the  eye  is  dis- 
turbed, and  the  attention  distracted  by  a  multiplicity 
of  contending  lights.  On  the  other  hand,  all  are  agreed 
in  admiring  that  repose  and  breadth  of  light  and  shade 
which  so  often  appear  under  the  influence  of  the  mon- 
ing  or  evening  sun ;  more  especially  when  accomps* 
nied  by  the  thin  transparent  veil  of  atmospheric  va- 
pour which  half  hidea  and  half  reveals  the  beauties  of 
the  scene^-which,  by  sinking  out  of  view,  or  gene* 
ralising  in  large  masses  all  the  smaller  parts  which  for* 
merly  obtruded  themselves  on  the  sight,  permits  the 
attention  to  dwell,  with  undisturbed  composure  and 
delight,  on  the  great  features  of  the  landscape,  thus 
blended  and  united  into  one  harmonious  whole.    When 
we  consider  that  these  are  the  chosen  hours  of  the  daj 
when  nature  exhibits  to  us  the  most  pleasing  effects, 
not  of  light  and  shade  only,  but,  at  the  same  time,  sf ts 
out  in  gorgeous  array  that  wonderful  variety  of  rich 
and  glowing  tints,  which,  when  the  clouds  are  in  their 
''thousand  hveries  dight,"  shed  their  warm  influence  over 
every  part  of  the  landscape,  it  will  not  appear  strange, 
that  painters  shoidd  have  especially  made  choice  of 
these  appearances  as  deserving  of  their  best  efforts; 
and  that,  in  our  recollection,  the  name  of  Claude  Loi> 
raine,  who  of  all  men  seems  the  most  deepl}'  to  have 
caught  their  inspiration,  should  stand  associated  with 
whatever  is  most  splendidly  beautiful  in  nature,  and 
most  pleasing  and  attractive  in  art.     Whether  ve  con- 
sider the  grace  which  appears  in  the  forms  and  group* 
ing  of  his  fore-ground  trees,  rich  in  the  ample  luxQ- 
riance  of  their  mliage,  the  clearness  and  cool  fi:eshn<»s 
of  the  still  waters,  which  vie  with  those  of  nature  in 
reflecting  the  images  of  the  surrounding  objects ;  his 
stately  buildings,  nresh  in  entire  beauty,  or  mouldering 
into  decay,  wiui  their  rich  fragments  scattered  around; 
or  whether  the  eye  travels  forth  over  his  wide-extended 
plains,   diversified  by   distant  cities  and  rivers,  snd 
towers,  and  forests,  till  all  is  lost  and  blended  in  the  flood 
of  light  which  pours  down  from  his  radiant  skies-^-m 
every  thing,  whether  contemplated  in  detail  ov  in  ^^^|^ 
the  best  works  of  Claude  are  calculated  to  enchant  the 
sense  by  their  delicate  and  illusive  descnptioD  of  the 
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|pe,  most  beaottful  objects  and  select  appesrances  o^  nature.  Practice  or  the  Rule  of  Three,  the  difference  between   loatn^ 

^  while,  by  the  associations  they  awaken,  the  fancy  is  them  is  the  loss  or  the  gain,  according  as  it  falls  short      ^^^ 

'^  stolen  sway  to  range  in  Arcadian  scenes  and  fairy-land.  o?^  or  exceeds  the  buying  price.  l1^^ 

Not  less  excellence  appears  in  his  treatment  of  marine        LOSTWITHIEL,  is  a  borough  and  market  town  of 

subjects  and  sea-ports,  of  which  he  executed  many.     In  England,  in  the  county  of  Cornwall.    It  is  situated  in 

the  latter,  he  always  introduces  a  great  number  of  fi-  a  narrow  valley,  on  the  west  side  of  the  river  Fowy, 

gares,  activdy  engaged  in  the  business  and  bustle  which  which  is  navigable  to  a  short  distance  above  the  town^ 

generally  characterise  such  scenes.     It  is  to  be  lament-'  and  consists  chiefly  of  two  narrow  and  roughlv  paved 

ed  that  these  are,  for  the  most  part,  indifferently  drawn;  streets,  running  parallel  from  the  river  to  the  base 

but  we  cannot  go  the  length  of  a  late  in^nious  author,  of  a  steep  and  lofly  hill;    The  houses  are  all  cover* 

Mr.  Gilpin,  who,  in  his  indignation  against  this  partial  ed  with  slate.     The  only  buildings  of  importance  are 

defkt,  has  exdaimed— ^'  perdition  sweep  them  all  from  the  church,  which  has  a  remarkaoly  hanasome  spire, 

our  disgusted  sight  V   The  figures  of  Claude,  though  and  the  Stannary  prison,  which  was  formerly  the  resi- 

ill  drawn,  serve  a  most  important  and  essential  pufpose  dence  of  the  Dukes  of  Cornwall.    The  borough  is  ^o- 

as  points  of  direct  colour ;  and,  for  the  attainment  of  vemed  by  a  mayor,  six  burgesses,  and  seventeen  assist* 

this  end,  they  are  uniformly  well  placed  in  the  compo*  ants,  chosen  annually  by  the  mayor  and  burgesses.    It 

sition,  and  introduced  with  ereat  advantage  to  the  ge-  returns  two  members  to  Parliament.    The  corporation, 

nerai  effect     The  fact  is,  that  Claude  was  generally  among  other  privileges,  pKOssesses  the  anchorage  dues 

defective  in  respect  of  accurate  dravfing.    This  could  of  Fowy  harbour,  and  various  duties  on  the  salt,  com, 

never  be  obvious  to  observation  in  his  trees  and  grounds,  and  malt,  &c.  that  are  brought  into  that  port.    There 

or  in  any  object  which,  admitting  almost  every  varie^  is  here  a  small  manufactory  of  woollen  goods.    About 

of  form,  ii  subject  to  no  express  rule.    But,  on  a  criti-  a  mile  to  the  north  of  Lostwithiel,  on  the  top  of  a  lofty 

cal  examination,  this  defect  is,  in  many  cases,  not  less  hill,  stand  the  magnificent  remains  of  Restormel  Castle. 

observable  in  his  buildings  than  in  his  figures.  It  speaks  The  population  of  the  boroueh  and  parish,  in  1 811,  was 

much  in  praise  of  his  other  excellences,  that  they  are  182  houses^  178  families,  and  825  inhabitants.    See  the 

such  as  not  <mly  to  compensate  for  his  faults,  but,  in  Beauties  cf  England  and  Wales^  vol.  iL  p.  407« 
general,  to  hide  them  from  our  observation.    Although        LOT,  the  name  of  one  of  the  southern  departments 

Claude  studied  with  great  assiduity  at  the  academy,  of  France,  which  derives  its  name  from  the  river  Lot, 

with  the  view  of  obtaining  some  knowledge  of  the  fi-  which  traverses  it.     It  is  bounded  on  the  north  by  the 

gure,  he  was  always  so  much  aware  of  his  own  deficien-  department  of  Correxe,  on  the  E.  by  the  Cantbal,  on  the 

cy,  that  he  used  to  say,  "  that  he  sold  the  landscape,  S.  E.  by  the  Aveyron,  on  die  S.  by  the  Tarn  and  the 

biit  gave  away  the  figures."   Accordingly,  we  find  tiiat.  Upper  Garonne,  on  the  W.  by  the  Lot  and  Garonne, 

in  many  instances,  he  was  in  the  habit  of  caUing  in  the  and  on  the  N.  W.  by  the  Dordogne.     It  is  34  leagues 

occasional  aid  of  other  artists  for  this  purpose,  particu-  long,  and  SO  broad,  and  has  an  area  of  376  leagues,  or 

larW  that  of  Courtois  and  Filippo  Lauri.  755S  kilometers.    The  department  is  in  general  hilly. 

The  works  of  Claude  are  very  numerous,  and  many  but  contains  some  fertile  plains  and  valleys.   The  soil  is 

of  the  most  celebrated  have  found  their  way  into  the  excellent,  and  its  productions  are  grains,  wines,  brandy, 

collections  in  England.     Of  this  class,  in  ^eral,  are  vitriol,  silk,  hemp,  wool,  cattle,  iron,  coal,  and  mineral 

those  in  the  choice  collection  of  Mr.  Angerstein,  espe-  waters.    The  wines  are  in  high  estimation,  and  those 

cially  the  magnificent  view  of  a  sea-port,  in  which  is  of  Cahors  particularly  fitted  for  making  brandy,  dT 

introdnced  a  great  variety  of  figures,  representing  the  which  great  quantities  are  sent  to  the  north  of  France, 

embarkation  of  St.  Ursula,     In  his  own  time,  his  pic  The  pnncipal  rivers  are  the  Lot,  the  Dordogne,  the 

tares  sold  for  large  prices ;  but  at  the  present  day,  Aveiron,  and  the  Tarn.    The  Lot  has  been  rendered 

they  are  held  in  such  estimation  as  seldom  to  appear  m  navigable  from  Cahors  by  means  of  sluices.  The  prind* 

the  market ;  and,  when  they  do,  scarcely  any  sum  is  pal  towns  are, 

thought  too  great  for  them ;  in  various  instances,  sin-  •  Popubttion. 

gle  pictures  bavins:  brought  five,  and  even  seven  thou*  Cahon,  the  capital      •       .       •       .       11,728 

Claude  may  be  considered  as  the  inventor  and  father  Gwudon    '.       !       !       1       ',       !        3*703 

of  the  beautiful  and  luxuriant  style  in  landscape.     He 

toon  attracted  numerous  followers  and  imitotors,  some        The  forests  occupy  from  73  to  74  thousand  acres,  the 

of  whom  having  attempted,  as  is  still  the  case,  to  enrich  greater  part  of  which  belongs  to  mdividuals.  The  oon- 

themselves  on  the  credit  of  his  reputation,  by  selling  tributions,  in  1802,  were  3,285,544  francs,  and  the  ex- 

their  own  productions  as  his,  he  devised,  as  a  check  pences  272,533  francs.    Population  883,683. 
on  such  fraud,  the  plan  of  his  lUn-a  di  veriia,  in  which        LOT  ahd  Garonne,  formerly  JgenoU,  is  the  name 

he  made  drawings  of  his  pictures,  as  an  authentic  record  of  one  of  the  south-west  departmenU  of  France,  which 

of  what  he  had  actually  executed.    Of  this  curious  col«  derives  its  name  from  the  principal  rivers  by  which  it 

lection,  six  volumes  existed  at  his  death ;  and  one  of  is  watered.    It  is  bounded  on  the  nc»th  by  the  depart- 

them,  containing  200  drawings,  is  now  in  the  posses-  ment  of  the  Dordogne^  on  the  west  by  those  of  the  Gi- 

tiotiof  the  Duke  of  Devonshire.    They  have  been  well  ronde  and  the  Landes,  on  the  south  by  those  of  the 
engraved,  in  the  style  of  the  originals^  by  Mr.  Earlom.    Gers  and  the  Upper  Garonne,  and  on  the  east  by  that 

The  beautiful  engravings  of  Woollet  and  Vivans,  after  of  the  Lot.     It  is  23  leagues  lonff,  and  18  broad ;  and 
Claude,  are  well  known,  and  deservedly  admired.    Of    cbntatna  309  square  leagues,  or  olOOTsimare  kilometers. 

hia  own  hand,  there  is  a  number  of  etchings  of  land-  The  valleys,  which  are  watered  by  the  Lot  and  the  Ga^ 

•capes  and  marine  subjects,  which,  though  not  execut-  ronne,  are  extremely  fertUe;  but  the  soil  of  the  Upper 
^  with  much  mechanical  skill  and  neatness,  are  frill  of    Agenois,  which  forms  only  about  one-eighth  of  the  ter« 

diaracter  and  spirit.     He  died  in  1682,  aged  82.  ritory,  is  much  less  90.    The  canton  of  Villeneuve- 

LOSS  Awn  Gain,  is  the  name  given  to  an  operation  d'Agen  is  highly  productive.     Marmande  and  Ton* 

m  practical  arithmetic,  by  which  a  merchant  determines  neins  are  distmguished  by  the  tobacco  which  they  ma« 

^t  he  haM  lost  or  gained  on  particular  transactions,  nufiicture;  and  the  hemp  which  is  raised  in  both  dis- 

The  buying  and  selling  price  being  6r^  ascertakied  by  tricts  sui^lies  numemua  rope-works  in  Mannaade. 
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The  chief  productions  are  grainfl,  wines^  hemp>  brandy, 
and  cattle.  The  principal  rivers  are  the  Lot,  which 
traverses  the  departtnent  from  S.  to  N.  W.;  the  Garonne, 
which  runs  from  N.W^  to  W.;  and  the  Baise»  which 
passes  by  Nerac.  The  two  first  are  navigable  through* 
out  the  fiepartment  The  following  are  the  chief  towns. 

Population. 
Agfti,  die  capital  ;         .         .         .         10,820 

^Lirmaade 5,508 

Krrac 5,587  ' 

ViUeneuye.d*Agea      .  .        .  5,118 

The  foreeU  occupy  from  48,000  to  49.000  acres, 
which  belong  principally  to  individuals.  The  contri- 
butions, in  1803,  were  3,807,413  francs,  and  the  ex« 
pences  292,739  francs.    Population  352,903. 

LOTHAIRE  I.    See  France,  Vol.  IX.  p.  544. 

LOTH  AIRE  II,    See  Italy,  Vol.  XII.  ^  338. 

LOTHARIO.    See  Francs,  Vol.  IX.  p.  544. 
.    LOTHIAN,  a  district  in  Scotland,  which  anciently 
included  aUtheoountry  between  the  Tweed  and  the  Fonh, 
as  far  west  as  the  river  Avon,  and  which  was  long  claim* 
cd  as  a  part  o£  the  English  territory.    Its  name  Lodonea, 
l4iudonia,  Louthean,  or  Loihene,  is  not  found  in  any  of 
.  the  British  or  Roman  records,aadmaybeunderstoodas  de- 
noting, '^a  special  jurisdiction  on  themarches,"  and  wU^ 
is  sufficiently  appropriateto  its  history,  as  a  debated  fron- 
tier tract.  When  possessed  hy  the  British  tribes,  it  fonp- 
ed  a  part  of  the  territories  of  the  Ottadini^  who  were  ob- 
.liged  to  give  place  to  the  Saxon  invaders  io  A.  D.  450. 
From  this  pieriod  it  was  the  sc^ne  of  perpetual  contest, 
and  the  subject  of  alternate  poesessioi^  beti^reen  the 
S^on  Gaels,  or  Scoto-Irish ;  andi  was  at  length  ceded 
to  Malcolm  IE.  by  Eadulf,  duke  of  Northumberland, 
A*  D.  1020.    FreyiiOjus  to  dus period,  the  whole  of  ax^- 
cieut  Lotl\ian  was  included  in  tne  bishopric  of  Durham, 
but  was  subsequently  annexed  to  that,  of  St.  Andrew's. 
Lothian  continued  to  be  known  as  a  country  distinct 
from  Scotland  even  during  the  reign  of  David  I.  but, 
during  th^  reign  of  Williaip  th|e  hipn,  the  Lamroermuir 
range  of  hills  bf^ame  tlie  southern  boundary  of  Lothian. 
The  division  of  the  whole  into  three  distinct  parts.  East, 
West,  and  Mid-Lothian,  may  be  dated  firom  the  be^n- 
ning  of  the  12th  century ;  but,  for  a  considerable  tune, 
the  shires  of  Haddington  and  Linlithgow  appear  to 
have  been  oply  rated  as  constabularies  under  ttte  she- 
riff of  Edinburgh. 

LQTHIAN,  (East,)  or  Haddingtonshire,  is  situ- 
ated between  SS'' 46' •10*' and  56''  S'.  10"  of  north  ktitude, 
and  between  2*  3'  and  2'  49'  of  longitude,  west  from 
BouDdaries  London.     It  is  bounded  by  Berwickshire  on  the  south 
and  extent  and  south-east ;'  by  the  German  Ocean  on  the  east ;  by 
the  Firth  of  Fcnth  pn  the  north ;  and  by  the  ^unty  of 
Edinburgh,  or  Mid-Lothian,  on  the  west  a^d  south* 
west.     The  rivulet  of  Dunglass  is  its  southern  bounds^ 
ry  for  about  two  miles  fronfk  the  east  coast ;  and  that  of 
Kavensheugh  is  its  western  boundary  for  about  half  a 
mile  on  the  north  coast  The  length  of  the  county  from 
west  to  east  is  about  25  miles,  and  its  breadth  from 
south  to  north  about  18;  biit^  from  the  irreffularity  of 
,the  sides,  it  seems  to  contain  a  superficies  of  not  mow 
than  997  square'miles,  or  190^365  English  acres. 

The  county  may  be  divided,  in  an  affricultural  view, 
into  Ibur  districts.     1st,  The  coast  lands,  a  stripe  of  va- 

rg  breadth,  commencing  at  Bavensheugh  burn  on 
irest,  and  terminating  at  the  eastern  extremity  of 
the  county,  miiiwmly  imSining  towards  the  sea  thxou^« 
out  the  whole  of  its  extent ;  2d)  The  midland  district, 
comprehending  the  whole  a£  that  ridge,  of  which  the 
aouth  side  leans  to  the  v^  of  Tyne,  and  the  lands  si« 
tuated  immediately  to  the  south  of  that  river,  a  tract 
which  oomroences  at  the  western  exti^mity  of  the  ooun- 
ty>  but  tcnninates  a  consideiiUe  way  inlapil  on  the 
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east;  Sd,  The  upland  district,  running  along  the  bot*  H 
tom  of  the  mountainous  tract  nearly  the  whole  length  H 
of  tJie  county;  and  4th,  The  mountainous  orLammer-  "^ 
muir  district,  comprehending  that  extensive  nmg«  of  i 
hills  which  runs  from  the  south- w^  aloi^  the  south. 
em  boundary,  and  terminates  a^  St  Abb's  Head. 

The  climate  of  East  Lothian  is  extrem^y  varioos  io  ^« 
proportion  to  its  extent;  and  is  considered  as  peculiu* 
ly  affected  by  the  elevation  of  the  surfiice,  which  risa 
gradually  from  the  north  toward  th<^  mountains  in  le. 
parate  ridges,  running  parallel  to  each  other  from  west 
to  east  in  jproportion  to  the  altitude  of  these  ridgei, 
the  climate  is  polder,  and  the  seasons  later;  but  the 
vales  coirespond  nearly  with  the  extensive  plsw  on  the 
east,  between  North  Berwick  Law  and  UieLanunenDuir 
hills.  The  preyailingwindsfropi  December  to  May,  are 
from  the  east  and  north.  From  the  beginning  of  May  to 
the  end  of  Jidy,  the  sea  breeze  from  the  east  usually  con- 
tinues with  little  in^rruption,  and  Uie  weather  duiiog 
this  period  is  generally  dry.  From  the  beginning  ni 
August  to  the  end  of  Autunm,  the  winds  are  either  tram 
tho  west,  or  soutli  and  south-east,  in  which  bust  quarter 
they  are  commonly  attended  by  rainy  or  foggy  weather; 
but  (X2casionally  during  the  Ust^mentioned  period,  there 
^'^  ^h  gales  from  toe  south-west  or  north-west,  ac- 
companied for  the  most  part  with  dry  weather.  The 
snow  seldom  reuuiins  lox^  in  the  lower  districts;  but 
in  the  upland  parts,  and  particularly  in  the  Lannner- 
muir  district,  the  ground  is  frequentlly  covered  with 
it  during  three  months.  In  Uie  east  pv^  of  the 
county,  where  little  rain  &lls,  the  harvest  in  mild  scs- 
sons  is  generally  ten  days  earlier  than  upon  the  coist 
hmdfi  in  the  north ;  and  t^se  again  are  about  three  or 
four  weeks  earlier  than  the  hilly  districts. 

The  county  of  East  Lothian  presents  a  finely  diver*  A^ 
sified  surface.    From  tlie  more  elev^sd  part  of  the     i 
Lanunermuir  district^  the  view  is  renuurksbly  rich  and 
beautiful.     From  the  Oarleton  hills^  in  the  centre  of  the 
county,  the  inequalities  of  the  surface  are  more  discern-     I 
ible,  and  the  various  objects  brought  nearer  to  the  eye 
of  the  observer.     Spartleton  hill,  about  l6i5  feet  above  Um 
the  level  of  the  sea,  is  the  highest  point  in  the  range  of     I 
the  Lammermuir  heists.   Trapvene  Law^  a  rocky  bill» 
of  an  oval  form,  rises  singly  in  a^  open  country  to  the     | 
height  of  700  feet  above  the  level  of  die  sea,  and  afibrdi 
from  its  summit  a  most  distinct  and  extensive  proqxct 
North  Berwick  Law^  a  conical  hiUi  of  a  beautiful  shape, 
about  half  a  mile  from  the  sea,  is  about  800  feet  is 
height;  and  Down  hill,  or  Dun  hill,  in  the  parish  of 
Spot,  is  about  500  feet  above  the  sea.  , 

The  prevailing  rocks  of  this  county  are  w,**** 
sandstone^  limestone,  and  marl.  The  first  mentioned 
substance  was  dug  at  Preston-grange^  by  the  monks 
of  Newbottle,  so  early  as  the  year  iSOO,*  at  least  9^ 
yeara  before  it  was  known  in.  Fife.  Sandstone  or  free- 
stone is  very  abundant,  and  is  quarried  at  fisrn,  P^a- 
caitldandj  and  Tranent  Lron  ore  is  found  in  sevm 
places ;  and  an  iron  work  is  carried  on  i^  Fawsid^ 
near  the  last  mentioned  vilkge.  There  are  muiem 
qprings  in  the  pnriahes  of  Humbde,  Pencaitland,  and 
3pot)  vhich  are  much  esteemed  as  remedies  for  scor* 
butic  disordere;  and  one  ha^  been  diMX>vered  ^^ 
ton  l;jlous^  of  the  sanoe  nature  and  virtue  as  the  Bns* 
tol  waters.  Scarcely  any  part  of  the  county  i«  9i)o^^ 
six  miles  distance  from  lune  rock.  . 

The  principal  natural  cariosities  in  the  ^^^'^^'^^jj^ 
the  rocky  head,  on  the  west  aide  of  the  harbour  (A 
Dunbar,  which  is  composed  of  red  freestone,  ^  ^ 
each  side  bears  a  great  resemblance  to  the  ^^^ 
Causeway  in  Ireland ;  and  the  Bab»,  which  we  »^9 
nkos^y  described  undler  tl»t  articb. 
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Tlie  coanty  is  tolerably  well  watered,  except  in 
«ome  of  the  higher  ground?!.  There  are  no  lakes^  and 
few  rivers.  The  largest  is  the  Tyne,  which  rises  in 
the  moor  of  Middleton  in  Edinburghshire,  and  falls 
into  the  Firth  of  Forth  at  Tyningham. 

Almost  every  kind  of  soil  known  in  Great  Britain, 
occurs  in  East  Lothian.-  The  prevailing  kinds  are  a  rich 
loam,  a  dry  gravelly  loam,  a  rich  clay,  and  a  thin  clay 
upon  a  wet  bottom.  Of  th^whole  county,  about  64  parts 
are  arable,  16  are  meadow  or  low  lying  land,  and  £0  parts^ 
or  one-fiflh  of  the  whole,  consist  of  hills  and  wastes. 

In  East  LoiUiian  there  are  few  druidical  remains, 
and  no  traces  whatever  of  the  Danish  name.  ^  The 
prevailing  antiquities  are  the  hill  Ibrts  of  the  original 
Celtic  inhabitants,  and  die  clistles  of  the  feudal  a^es. 
Of  the  former  das»  are  the  camp  in  Bolton  parish, 
called  Chesters ;  the  circular  camp  at  Garvald,  another 
at  Carfrae,  and  one  of  great  extent  on  Priestlaw,  in 
Whittingham  parish,  besides  many  circular  fortlets 
found  almost  on  every  rising  ground.  Of  the  latter 
description  are  the  castle  of  Dunglass,  often  meiytioned 
in  the  Scottish  annals  as  the  guard  of  that  pass  into 
North  Britain ;  the  castle  of  Dunbar,  which  sustained 
so  many  formidable  attacks,  but  was  at  last  demolished 
in  1567,  as  the  residence  of  the  noted  Earl  of  Both- 
well  ;  the  castle  of  Dirleton,  which  arrested  the  pro- 
gress of  Edward  L  in  1298 ;  the  castle  of  Hailes,  on 
the  southern  banks  of  the  Tyne,  which,  along  with 
the  preceding,  was  demolished  by  Cromwell  in  1 650 ; 
the  castle  of  Tamtallan,  on  a  high  rock  overhanging 
the  sea,  two  miles  east  of  North  Berwick,  demolished 
in  l6S9;  the  castle  of  the  Bass  (which  had  sheltered 
James  the  infant  heir  of  Robert  III.  and  m  the  reign 
of  Charles  II.  was  employed  as  a  state  prison.)  There 
are  also  numerous  ruins,  of  whose  nature  no  tradition 
remains,  particularly  two  beautiful  tumuli  in  the  parish 
of  Innerwidi,  and  several  in  that  of  Humbie,  in  which 
have  been  found  urns  containing  ashes  and  bones.  On 
Fidrey  isle,  in  Dirleton  parish,  is  a  sacred  building, 
supposed  to  have  been  a  place  of  worship,  or  a  hospi- 
tal ;  and,  on  a  sandy  hillock  near  North  Berwick  shore, 
another,  surrounded  by  a  burying  ground. 

Though  Haddingtonshire  is  mentioned  in  the  char- 
ters of  David  I.  who  began  his  reign  in  the  year  1124, 
yet  the  term  scire,  in  those  grants,  meant  merely  the 
pirish  of  Haddington.  Under  Malcolm  IV.  and  his 
Drother  William,  a  certain  district  round  the  town  is 
spoken  of  as  under  the  jurisdiction  of  a  sheriff;  but, 
before  the  end  of  the  Idth  century,  it  appears  to  have 
been  made  a  constabulary,  and  in  1S05  is  distinctly 
stated  as  subject  to  the  sheriffdom  of  Edinburgh,  in 
the  ordinance  of  Edward  I.  for  settling  the  govern- 
ment of  Scotland.  It  is  still  spoken  of  under  this  de- 
signation at  the  period  of  the  restoration  of  Charles  11. 
but  in  the  first  act  of  James  VII.  is  considered  as  a 
distinct  shire  fh>m  that  of  Edinburgh,  and  has  conti- 
nued as  a  separate  sheriffdom  since  the  revolution. 
East  Lothian  suffered  little  ttom  foreign  or  domestic 
wars  till  the  invasion  of  Edward  I.  whose  progress  was 
arrested  in  IS96  by  the  castle  of  Dunbar,  and  m  1298 
by  that  of  Dirleton,  and  the  ravages  of  Edward  III.  in 
1334.  Itendored  the  greatest  calamities  during  the 
revolt  of  George,  Earl  of  Dunbar,  after  the  year  1400. 
It  was  i^ain  invdved  in  all  the  troubles  which  followed 
the  intrigues  of  the  Duke  of  Albany^  to  whom  the  earl- 
dom of  Dunbar  had  been  granted  in  1455,  till  the 
marriage  of  Lady  Maigaret  of  England  with  James  IV. 
brought  East  Lothian,  as  part  of  her  dower,  into  a  nearer 
connexion  with  the  sovereign. 

Baldred,  a  disciple  of  Kentigem,  is  considered  as 
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the  apostle  of  East  Lothian,  who  fixed  his  residence  at   Lotbian, 
Tyningham  during  the  sixth  century,  and  converted  ._^"^^ 
the  Saxon  inhabitants  of  the  adjacent  country  to  the  g^j^.^ 
Christian  faith.     From  the  year  6^^  to  the  decline  of  ((e«i  hiito- 
the  Northumbrian  kingdom  in  1X)20,  the  whole  coun*  ry. 
try  was  included  in  the  ample  bishopric  of  Lindisfam*; 
and  from  the  last  mentioned  period  it  formed  the 
deanery  of  Lothian,  under  the  jurisdiction  of  the  Bishop 
of  St.  Andrew's,  who  used  to  hold  episcopal  synods  an« 
ciently  at  Berwick,  but  more  recently  at  Hftddington, 
for  the  government  of  the  clergy.  The  most  celebrated 
of  the  religious  houses  which  nourished  in  those  times, 
were  a  convent  of  Cistercian  nuns  in  Haddington,  and 
another  of  the  same  sisterhood  at  North  Berwick,  upon 
a  commanding  height  on  the  south-west  side  of  the 
town;  a  monastery  of  Franciscan  friars  at  Haddington, 
which  is  described  as  a  splendid  establishment,  besides 
a  house  of  Dominicans,  or  black  friars,  in  the  same 
town ;  a  house  of  red  or  Trinity  friars  at  Dunbar,  be- 
sides  another  of  Carmelites,  or  white  friars,  in  the-same 
place.    There  were  also  several  hospitals  in  the  ooun^ 
ty,  of  which  the  most  distinguishea,  and  perliaps  the 
best  endowed  in  Scotland,  was  the  one  founded  in  1 164 
at  Sou  Ira,  by  Malcolm  IV.    Besides  collegiate  churches 
at  Dunbar,  Dunglass,  Dirleton,  Seton,  and  Botham  or 
Yester,  there  was  at  St.  German's,  an  establishment  of 
the  Knights  Templars,  whpse  revenues,  after  their  sup- 
pression, were  bestowed  on  King's  College,  Aberdeen. 
Since  the  Reformation,  East  Lothian-  has  been  distri- 
buted into  25  parishes,  15  of  which  form  the  presbj^-^ 
tery  of  Haddington,  eight  that  of  Dunbar,  and  the  re>- 
maiuing  two  are  connected  with  that  of  Dalkeith. . 

Nearly  the  whole  of  the  principal  estates  in  East  Lo-  ststlitfci. 
thian  are  held  by  charter  from  the  Crown,  but  some^f  the 
smaller  propeVties  hold  of  su&jects  as  superiorsy  fer  the 
payment  of  a  trifling  quit-rent;  and  a  small  part  is  held 
of  the  burghs  of  Haddin^n,  Dunbar,  Sic.    The  vif  Property. 
lued  rent  of  the  county  is  stated  in  the  records  of  the 
Court  of  Exchequer  at  £l68,878»  5s.  lOd.JScotch,  and 
the  real  rent  is  considered  as  more  than  equivalent  to 
the  same  sum  in  money  Sterling.    The  number  of  free- 
holders amounted  very  recently  to  71 ;  and  in  the  ye«r 
1800  there  were  I90  proprietors,  ten  of  whom  were  no- 
blemen.  >  The  estates  have,  of  late  years,  become  larger, 
and  the  proprietors  fewer;  and  few  counties  contain  so    ' 
great  a  tiumber  of  gentlemen's  seats,  some  of  which,  such 
as  the  houses  of  Amisfield,  Gosford,  and  Yesterhouse, 
are  built  in  a  style  of  princely  magnificence.  There  are 
three  royal  burghs,  Haddington,  Dunbar,  and  North 
Berwick,  which  unite  with  Jedburgh  and  Lauder  in  the 
election  of  a  representative  in  Parliament.   The  popubip  PopulatioB. 
tion  of  East  Lothian,  in  1811,  was  81,164. 

In  agricultural  operations  and  produce,  this  county  Agricul- 
holds  the  first  rank  in  Scotland  ;  and,  in  the  mode  of  lure, 
husbandry  at  least,  will  bear  a  comparison  with  the  best 
improved  districts  of  England.  From  Uie  end  of  the 
11th  century,  the  process  of  agriculture  was  greatly 
promoted  in  East  Lothian  by  the  kinffsand  barons,  and 
especially  by  the  monks,  who  pursued  even  at  that  early 
period  the  practice  of  draining  and  endosing.  The  great 
number  of  mills,  which  existed  every  where  throu^out 
the  county,  afford  some  proof  of  the  extent  of  its  agri- 
culture during  the  12th  and  ISth  centuries;  but  the 
wasteful  wars  which  followed  the  death  of  Alexander 
III.,  produced  the  most  ruinous  consequences  in  East 
Lothian;  and,  notwithstanding  all  the- efforts  which 
were  made  durinp^  the  reign  of  theBruces  and  StewarU 
to  regain  the  anaent  husbandry,  it  was  not  till  the  en^ 
of  the  Union  that  the  spirit  of  agricultural  improve- 
ment revived  in  tbia  county,  and  before  the  year  174^ . 
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totbian,  It  had  become  the  bert  cultivated  district  in  Scotland,  avci^ge  of  the  coast  and  best  parts  of  the  midknd  dis. 
****•  Among  the  various  improvements  of  this  nature,  which  tricts,  and  7  of  the  whole  county.  Barley  U  less  cidti. 
seem  to  have  originated  in  East  Lothian,  may  be  men-  vated  than  formerly,  having  given  place  to  wheat,  beans 
tioned  the  practice  of  sowing  grass  seeds,  introduced  by  clover,  and  oats ;  and  where  it  is  sown,  the  Scotch  bsrl 
the  sixth  Earl  of  Haddington ;  the  use  of  the  fanners,  im-  ley  (not  the  beer  or  big)  is  generally  preferred.  Next 
ported  from  Holland  by  Meikle  the  mill-wright,  under  to  the  common  oato,  (which  are  now  supplanted  in  the 
the  patronage  of  Fletcher  of*Sa]toun;  the  horse-hoeing  *^'"  '•  -  •  -  •  •  --  -  -  .  rr  . 
husbandry  by  the  elder  Mr.  Wight ;  the  plan  of  hollow- 
draining  by  Patrick  Lord  Elibank  and  Sir  Hugh  Dal- 
rymple;  the  leveling  and  straightening  of  ridges  by 
two  farmers  of  the  name  of  Cunningham ;  the  culture  of 


^ 


hilly  districts  by  the  Dutch  and  red  oau,)  the  Angus 
and  potatoe  oats  are  most  generally  sown*  Pease  an  not 
cultivated  so  extensively  as  ^Drmerly ;  and  flax  is  raited 
only  for  the  use  of  the  farmer  and  his  cottars. 


•     i_     T  L     »*        .     /» r«       T  Graaing,  in  nine  cases  out  of  ten,  is  a  seoondarv  ob-  Unt 

turnips  by  John  Marquis  of  Tweedale,  and  Sir  George    ject,  and  carried  on  merely  aa  far  as  is  subservient  to 


Wiastes. 


tillage.  Hence  many  cattle  are  fed,  but  lew  reared  in 
the  county  ;  and  almost  every  person  who  pursaes  the 
sheep  farming  in  the  lower  districts,  (which  has  rather 
diminished  of  late,)  buys  and  sella  within  the  year.  In 
the  Lammermuir  district,  the  rearing  of  sheep,  parti- 


Snttie;  the  planting  of  potatoes,  as  a  field  crop,  by  Hay,  a 

farmer  of  Aberlady.  Except  in  the  Lammermuir  district, 

and  a  few  parks  around  the  houses  of  the  proprietors, 

therie  are  no  meadows  or  natural  pasture  grounds  in  this 

county ;  and  except  a  large  common  in  uie  upland  dis-  _____ 

trict,  of  about  40,000  acres,  belonging  to  the  town  of    cularly  the  broked  faced  species,  ia  ^ularly  pn&ed, 

Dunbar,  there  are  scarcely  any  spots  that  can  properly  be    and  is  now  carried  on  in  a  very  systematic  manner. 

PJantations.  called  waste  lands.  There  are  few  extensive  plantations  ^  ' 
in  the  lower  districts,  and  besides  those  of  Tyningham, 
Newbyth  or  Broxmouth,  and  in  the  higher  districts,  on- 
ly one  or  two  old  woods,  chiefly  of  oak,  which  are  sup- 
posed to  be  as  old  as  the  time  of  Cromwell's  usurpation. 
Osiers  have  been  cultivated  very  successfully  of  late  by 
Mr.  Sheriff  at  Captainhead,  who  received  a  gold  medal 
fironi  the  societv  for  the  encouragement  of  arts,  &c.  and 
whose  plan  is  detailed  in  the  agricultural  report  of  the 

Orchards,    ^unty.     There  is  nothing  in  East  Lothian  that  can 


Oxen  have  been  rarely  employed  either  ia  cart  or 
plough  for  many  years  in  East  Lothian.  The  hoTKS 
used  in  the  county  are  generally  purchased  from  the 
dealers  of  Ayrshire  and  Lanarkshire,  and  are  commonly 
of  that  middle  siae  which  unites  activity  with  strength. 
Hogs  are  raised  in  considerable  numbers  in  this  coon* 
ty,  principally  for  the  purpose  of  victualling  the  ships 
at  Leith  and  Berwick.  Poultry  are  raUier  numerous; 
but  pigeons  are  decreasinff  in  the  county.  There  aie 
not  many  rabbit  warrens,  though  there  is  a  considerable 


merit  the  name  of  an  orchard ;  and  the  prevalence  of    extent  of  ground  very  fit  for  the  purpose ;  but  much  of 


cold  easterly  winds  on  its  coasts  prevent  it  from  being  a 
fruit  country.  The  land  appropriated  to  nurseries  and 
the  sale  of  vegetables  is  also  very  inconsiderable,  and  is 
situated  chiefly  in  the  parishes  of  Haddington,  Dunbar, 
Arsbleland.  and  Prestonpans.  The  arable  land,  independent  of  what 
is  contained  in  the  Lam  mermuir or  hi  ily  district,  amounts 
to  about  120,000  acres,  Scotch  measure,  and  of  these 
about  30,000  are  moorish  soil,  only  occasionally  culti- 


the^  land  which  might  have  been  appropriated  to  these 
creatures,  has  been  rendered  capable  of  bearing  toIe^ 
able  crops  of  turnips  and  rye. 

The  manufacturing  arts  have  not  by  any  mttiM  kept 
pace  with  those  of  agriculture  in  the  ahire  of  Haddin^ 
ton,  though  frequent  attempts  have  been  made  for  their 
encouragement.  A  coarse  wodUen  dothi  originally  in* 
tended  for  domestic  uses,  has  Icmar  been  fabricated 


tuev 


vated  by  the  plough.      No  where  are  the  operations  of    among  the  inhabitants,    particularly   in  the  county 


tillage  executed  in  a  style  of  greater  neatness,  or  more 
careful  attention  paid  to  the  destruction  of  weeds,  ^he 
tenantry  in  general  have  long  been  distinguished  by 
their  intelligence,  activity,  and  suflicient  capital ;  and 
have  prosecuted  the  most  important  improvements  at 
their  own  expence.  Of  late  years  the  size  of  the  farms 
has  been  considerably  increased,  some  of  them  being 
from  50Q  to  1000  acres,  and  200  of  good  land  the  ave- 
rage. Some  of  them  yield  rents  as  high  as  £  1500,  but 
the  medium  is  rated  at  £400.     The  whole  of  the  lands 


town ;  and  at  Athelstonfoni  a  variegated  kind  of  stuff* 
called  Gilmerton  grey,  is  made  at  a  moderate  price. 
There  is  a  manu&cture  of  cordage  and  sail-cloth  at 
Dunbar,  but  not  Of  great  extent,  and  a  few  linens  have 
been  made  at  different  pkcea.  The  first  bleachfield  in 
Scotland  is  said  to  have  been  established  in  thia  county, 
under  the  patronage  of  Codtbum  of  Ormiston.  The 
first  work,  of  that  kind  belonging  to  the  British  Lin^ 
Company,  was  fixed  at  Saltoun^  under  Uie  inspection  of 
Fletcher  Lord  Milton.  There  i»a  cotton  mill  in  the 
parish  of  Dunbar,  and  a  soap  manufacture  in  the  town. 


Crops. 


may  be  considered  as  under  leases,  which  now  seldom    ^ * 1- .  i^ 

exceed  19  or  21  years,  except  in  a  few  instancea,  where  At  Prestonpans  there  have  existed  for  more  than  buf 
the  lands  require  much  improvement,  which  are  let  a  century  works  for  potte^,  for  stonewaie,  for  mtnc 
for  31  years.  There  is  scarcely  an  instance  in  the  whole    acid,  muriatic  acid,  &c.    There  is^  a  manufactoiy  ot 

brown  stoneware,  and  another  of  glass  bottles;  at  Mo* 
rison'a-haven  a  considerable  tannery ;  a  small  nunu* 
fiustory  of  locks  and  nails  at  Tranent ;  and  a  paDer-mUl 
at  Saltoun.  A  aalt^work  was  established  at  Preston- 
pans about  the  end  of  the  12th  century,  and  9^^°^.^ 
part  of  the  coast  the  produce  of  this  article  is  ^J^ 
80,000  bushels  yearly.  The  ojrster  and  hemng  n^ 
ries  were,  from  a  very  early  period,  highly  ptadtxcfi^  ^^ 

The  foreign  trade  of  this  county  oonaisled  ancient 
ly  in  the  exportation  of  wool,  skins,  and  Woes,  sot 
in  the  importation  of  such  neceaaarias  as  w^^ 
of  society  at  that  time  required.  The  town  of  tuo- 
dington  was  for  a  long  time  a  sort  of  «w»n«f2*^ri 
tropolis,  and  endeavoured  to  maintain  its  traffic  mw* 
the  port  of  Aberlady,  about  five  milea  distant;  w^^ 
whole  shipping  consisted  at  the  Revohition  <»  2!!lJSt 
aelofSOtona  burden.  Dunbar  in  1S69,  North  ^|» 
in  1373,  MorisonVhaven,  or  PrestoopaB^m  IWi*" 


years,  mere  is  scarcely 
county  of  a  rotation  of  crops  being  laid  down  for  the 
whole  lease ;  but  in  a  few  cases,  the  proportion  of  the 
land  to  be  kept  under  tillage,  and  the  quantity  of  each 
Buildings,  grain  to  be  sown  annually,  are  defined.  The  farm 
houses,  from  being  formerly  very  mean,  have,  durin^p 
the  last  twen^  years,  been  rendered  highly  commodi- 
ous and  complete ;  and  the  cottages  have  also  under- 
gone considerable  improvement ;  but  the  villages,  as  a 
natural  consequence  of  large  farms^  have  fallen  into  de- 
'cay.  Though  endosures  are  less  material  in  a  com 
than  a  graxing  district,  the  greater  part  of  the  farms  in 
thia  county  are  endoaed  by  fences  of  stone  or  hedges. 
In  the  coast  and  midland  districta  wheat  is  the  princi- 
pal object  of  culture ;  and,  in  four  cases  out  of  five,  is 
the  artide  to  which  the  tenant  looks  for  the  payment 
of  his  rent  The  produce  in  some  instances  is  not  less 
ihan  14  bolla  per  acre,  and.  ten  bolls  are  commonly 
reaped  on  good  hmds ;  but  8  may  be  considered  as  the 
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■^»    Cbckeilsie/or  Port  Seaton^  klkmt  the  end  of  the  l6th'  tffie  north,  th^  chief  riving  are  (he  E«k,  which  receives   I-othhin, 

J!^  century,  bectfme  successive  rivals  to  the  county  town  ai^  several  streams  from  the  Pentland  hills,  and,  after  a  ^^**'  ' 
places  of  trade.  Dunbar  and  Pre&tmipans  are  the  only  Course  of  22  miles,  falls  into  the  Firth  at  In  veresk ;  the 
custeiti-hou^  ports  in  the  county ;  and  while  the  ship-  Water  of  Leith,  whidi  is  formed  by  several  streams  flow- 
ping  of  the  former,  during  the  forty  years  which  ended  ingfrom  Cairn-edge,  and  which,  after  running  22  miles 
in  1800^  increased  from  eight  vessels  carrying  1195  in  a  N£.  direction,  and  driving  above  70  mills,  pass* 
tons,  to  16  Vessels  cili^yin^  1582  tons,  those  of  Preston-  es  through  the  port  of  Leith ;  the  Almond,  which  has 
pans,  during  the  same  period,  decreased  from  12  vessels'  its  source  in  Lanarkshire,  and  forms  the  boundary  be- 
carrying  5^  tons,  to  one  vessel  of  47.  The  great  arti-'  tween  West  and  Mid  Lothian«(exceptin  passing  through* 
de  of  export  is  grain,  of  which  the  county  raises,  even  Mid  Calder,)  till  it  falls  into  the  Firth  of  Forth  at  Cra- 
in  the  worst  seasons,  much  more  than  supplies  its  in-  raond ;  the  Gala  Water,  which,  rising  in  the  Moorfoot 
teimal  dematid,  and  of  which  the  surplus  is  carried  by  hills,  receives  the  Henotand  Lug^te  waters,  and,  after 
land  to  Edinburgh,  or  shipped  from  the  ports  of  Dun*'  flowing  about  ten  miles  in  Edinburghshire,  enters  the 
bar  and  North  Berwick  for  London,  Grangemouth,  and  *  county  of  Selkiik>  atid  joins  its  waters  with  the  Tweed. 
Gksgow.  l^he  import  trade  consists  entirely  in  such  Mid-Loftian  abounds  in  miinerals  and  fossils.  The  iMinctals,; 
commodities  as  are  used  within  the  county,  and  with  Pentland  hills  consist  of  different  kinds  of  sandstone 
iHiich  it  cannbt  supply  itself;  such  as  iron  and  timber  and  secondary  tfap  rocks.  A  copper  mine  was  open- 
from  the  north  of  Europe,  cod  fh>m  England,  Fife,  and  ed  in  1754,  at  Lumphoy  on  Leith  Water ;  ironstone 
the  coasts  of  the  Forth.  abounds  in  several  places ;  and  freestone  fk  excellent 

k  The'  first  tumpik'e  bill  for  Scotland  was  ah  act  of  quality  is  very  plentiful  throughout  the  countv,  par- 
Parliament,  obtikined  in  1750  by  the  gentlemen  of  this  ticulariy  at  Hailesin  Colinton,  and  at  Craigleith  in  St. 
county,  for  impairing  the  gi'eat  poflt-road  fVom  Dunglass  Cuthbert's  parish.  AtPennycuick  arie  found  mill-stoiies, 
to.Ravensheugh ;  imd  from  that  period  great  improve-  marble,  and  various  petrifactions.  Limestone,  of  which 
ments  have  been  made  in  the  state  of  the  roads.            ,  there  is  supposed  to  be  at  least  1,600,000  bushels  of 

%  There  is  no  inland  navigation  in  the  county,  and  no  lime  shells  made  yearly,  is  Very  abundant,  particularly 

appearance  of  its  being  either  very  urgently  required^  towards  the  hills ;  and  marl  has  been  found  m  consider- 

or  easily  practicable ;  while  its  maritime  position  ren-  able  quantities.     Pit-coal,  which  seems  to  have  been 

ders  the  carriage  to  the  interior  either  fVom  the  castor  used  in  the  county  since  the  beginning  of  the  13th 

the  nor^  altogether  easy.    Canals,  however,  have  been  century,  is  raised  from  the  numerous  veins  to  the 

projected ;  one  by  the  rivulet  of  Peffer,  through  an  ex-  amount  of  1 80,000  tons  yearly.    Seams  of  this  valuable 

tent  often  mUes  from  Tyninghain  sands  on  the  east  to  fu^l  stretch  across  the  county  in  a  direction  from  south* 

Aberiady  Bay^on  the  West;  and  another,  through  a  dis-  West  to  north-east,  15  miles  in  length  and  8  in  breadth, 

tanoe  only  of  three  miles,  from  Tvnemouth  to  Linton ;  Among  the  mineral  springs  may  be  noticed  St  Ber- 

but  in  both  cases  the  benefit  likely  to  arise  from  them  nard's  Well,  on  the  Water  of  Leith,  in  the  immediate 

is  too  trifling  to  render  their  formation  probable.    See  vicinity  of  the  metropolis ;  the  well  of  Spa  in  Cramond 

LoTHXAif,  Wiui :  ChalmersT  Caledonia ;  Statislicol  Ac*  parish,  which  has  been  found  beneficisl  in  scorbutic 

cOMtil  qf  Scotland;  and  View  of  the  Agriculture  of  East  complaints ;  several  sulphureous  springs  in  Mid  Calder, 

Lothian  far  the  Board  of  AgricuUure,    (q)  and  chalybeate  waters  in  the  parish  of  Pennycuick. 

*■*••     LOTHIAN-  (MID)  or  Edinburghshire,  is  bound-  ^    ITie  climate  of  Mid- Lothian  is  more  temperate  than  ^'1*">*^ 

ed  on  the  west  by  Linlithgow,  or  West  Lothian ;  on  its  situation  might  indicate;  and  the  seasons  are  more 

the  east  by  Haddington,  and  a  part  of  Berwickshire ;  remarkable  for  their  inconstanc}r  than  severity.     In  a 

and  on  the  south  by^  the  counties  of  Selkirk,  Peebles,  course  of  eight  years  from  1795  to  1803  inclusive,  the 

and  Lanark.    It  lies  between  5S°  3d'  SO**,  and  55"  59^  average  number  of  rainy  days  per  annum,  in  the  im- 

20*  of  North  Latitude,  and  between  2°  5^,  and  5*  45'  mediate  vicinity  of  Edinburgh,  was  175,  and  the  ave- 

10^  West  Longitude  from  Greenwich ;  extending  from  rage  depth  of  rain  in  inches  25.75. 

east  to  west  98  miles,  and  15  from  north  to  south,  so        The  soil  is  greatly  diversified ;  and  clay,  sand,  loam  SoiL 

as  to  jgive  a  superfides  of  S58  square  miles,  or  229,120  or  gravel,  are  frequently  to  be  seen  in  the  same  farm, 

En^ish  acres. '  or  even  in  the  same  field.    It  is  observable  that  in  this, 

»         The  area  of  the  county  may  be  considered  as  moun-  as  in  some  other  counties,  the  lands  hangine  towards 

tahioas.  ^The  most  elevated  points  are  the  Pentland  the  north  are  almost  always  more  fertile,  ana  produce 

hills,  which  commence  in  Libberton  parish,  near  the  bcftter  crops,  than  those  which  have  a  southern  exposure. 

centre  of  the  county^  and  extend  about  twelve  miles  in  The  surface  also  is  very  various ;  but  the  chief  part  of 

a  south-west  direction.    The  highest  of  these  is' Eastide  the  land  lies  upon  a  gentle  slope  to  the  north  or  the 

fifackhiil,  towards  the  middle  of  the  range,  which  is  south  in^banks,  extending  from  west' to  east  all  over  the 

1878  feet  above  the  medium  level  of  the  sea*  The. next  county.    Almost  the  whole  extent  of  it  may  be  seen 

to  the  P^tland  range  are  the  Moorfoot  hills^  which  at  once  from  the  summit  of  Allermore,  the  most  ele- 

form  two  branchet^  running  from  Coatlandi  the  one  in  vated  of  the  Pentland  hills  to  the  north.    One-third 

a  north-east  direction  tpwuds  the  sqiatce  of  Gala  Wa^  part  of  the  whole  may  be  considered  as  hilly  or  un- 

ter,  and  the  other  south-east  towards  the  Heriot'  and  arable;  and  above  two-thii^ds,  or  120,000  Scotch  acres, 

Lnggate  waters.    In  the  parishes  of  Stow  and  Heriot,  in  tillage,  pasture,  or  wood. 

of  Ratho,  and'of  Corstorphine,  are  several  smaller  hills,'       There  are  few  monuments  of  the  earliest  inhabitants ;  <^vil  hia- 

besides  the  three'  hills  on  the  Water  of  I^ith;  called  but  some  remains  of  Druidical^circles  appear  in  the  pa*  ^^* 

Bahnahoy'Craigs,  and  the  extended  ridge  between  the  rish  of  Kirknewton';  and  one  in  Heriot- town  hill  of  Andquitici. 

paridiesofCridRton  and  Cranston  on  the  east,  and  of  high  stones  and  of  considerable  extent^    There  are  nu- 

Cockpen'and  Dalkeith  on  the  west.    Of  these  second-  merpus  cairns  in  the  county,  particularly  in  Borth- 

arr  heights  several  afe  more  than  600  feet  above  the  le-  wick  parish,  on  the  lands  of  Currie,  and  in  CoUington 

vd  of  the  sea:    In  the  immediate  vicinity  of  EdinbUr^gh  parish,  on  the  grounds  of  Comiston.  There  are  several 

are  the  Cahvkf  Hill  S56  t^t,  Salisbury  Crai^  550,  and  mounds  in  Mid  Calder  parish,  which  appear  to  be  ^e 

AttboT'Seat  82^  aboVe  the  medium  leVel  of  the  sea.  re^sitcuries  of  the  dead ;  and  in  the  vidnity  of  New-        x 
Besidi^tMFfatb(tfFoith^wfaii(ftn)diindi(tes^                '  bottle  Abbey  there  was  formerly  aliii'ge  tumuhis,  suN  ' 
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IxMhian,    rounded  by  a  cirde  of  ttonea  at  the  base,  and  which    Orey  Friars,  and  another  of  \Vhitt  Friars  on  the  bndi  U(N 

^^^^r  ^^  *  fir-tree  growing  on  its  summit    In  Pennycuick    of  Greenside,  at  the  foot  o^  the  Calton,  besides  nun.  ^ 

*        parish*  about  ten  miles  fkom  Edinburgh,  there  is  an    neries  in  St  Mary's  Wynd,  the  Pleasanoe,  and  the  ^ 

oval  camp  on  an  eminence,  which  measures  84  by  67    Sciennes.    Thetv  were  also  on  die  Esk  a  seat  of  the 

yards  within  the  enclosure,  and  contains  a  number  of    Knights  TempUra,  and  a  house  of  Canons  of  St  An. 

tumuli.    It  is  surrounded  by  two  ditches,  each  four    thony  at  Leitn ;  and  numerous  collegiate  churches  ind 

yards  wide,  with  a  mound  of  ax  yards  between  them,    hospitals.    Mid- Lothian  consists  at  present  of  40  pi. 

There  is  a  similar  encampment  in  the  woods  of  Penny*    rishes,  (reckoning  the  city  of  Edinburgh  as  10,)  22  of 

cuick,  on  the  bank  of  llarkenbum ;  and  in  Borthwick    which  form  the  presbytery  of  Edinburgh ;  15  that  of 

pariah,  on  the  farm  of  Catcune,  is  a  field  called  the    Dalkeith;   S  in  Linlithgow  presbytery,  uid  put  of 

Chesters,  in  the  middle  of  whidi  is  an  oval  encamp  <    Stow,  which  belongs  to  that  ot  Lauder. 

»inent,  measuring  about  half  an  acre,  with  an  immense        The  population  of  Mid-LotUan  amounted,  in  1801,  Stiu^ 

round  whinstone  in  its  centre,  and  several  cairns  at  a    to  124,I24>;  and,  in  1811,  to  148,607,  ^ whom  Edin*  ^  ^ 

little  distance  around  it     There  are  similar,  though    burfh  contains  102,987. 

smaller,  remains  in  the  parishes  of  Crichton,  Heriqt,        1  hough  Mid-Lothian  xnay  be  considered  as  a  moiu>« 
Libberton,  Lasswade,  and  Ratho.     Mid-Lothian  ap«    tainous  county,  and  was  in  former  times  covered  vitb 
pears  to  have  been  a  favourite  residence  of  the  Roman    extensive  forests,  yet  more  than  h^  of  itsextent  is  now 
commanders ;  and  several  vestiges  of  that  people  are    employed  under  tillage  or  pasturage.    The  formation  of 
still  traced  in  the  county.    There  is  a  sauare  camp  of   a  society  of  agricultural  improvers  in  Edinbiughin  172S, 
considerable  siae  at  Sheriff-hall,  and  another  of  smaller    under  the  influence  of  Thomas  Hope  of  RankeUor,  who 
dlimensions  on  the  east  side  of  Newbottle  parish.  There    had  learned  the  practice  of  famung  in  England  and 
arc.  vestiges  of  other  fxists  on  the  Gore  Water  in  the    Flanders,  is  the  true  era  of  enlightened  husbandly  in 
parish  of  Currie,  and  on  an  eminence  at  Ravelrig,  eight    this  county,  and  throughout  Scotumd  in  genersL 
miles  south-west  from  Cramond ;  but  particularly  at        The  valued  rent  of  the  county,  as  fixed  in  1649,  is  StKrtff 
the  mouth  of  the  Almond,  where  the  mole  which  they    £l91>054,  Ss.  9d.  Scotch  money,  and  the  real  rentispotf* 
had  founded  on  the  rock,  with  altars,  coins,  medals,    fast  approaching  to  the  same  amount  in  sterling  money. 

Cvements,  and  various  remains  of  their  buildings,  have  FVoperty  has  undergone  many  fluctuations  of  liSe  ytan ; 
en  discovered.  Roman  altars  have  been  found  also  and  nearly  two-thirds  of  the  extent  have  bera  tnus- 
in  the  neighbourhood  of  Currie,  and  in  the  church-yard  ferred  by  sale  duriiur  the  course  of  the  last  oentunr. 
of  Borthwick  parish.  The  most  remarkable  edifices  Fully  one-third  of  the  whole  valuation  is  now  stricUy 
and  castles,  of  tete  origin,  are  the  Castle  of  Edinburgh,  entaded.  The  number  of  proprietors  is  about  540, 
which,  together  with  that  of  Rodin,  is  supposed  to  but  that  of  freeholders  is^only  about  130.  There  is  onlj 
have  been  first  occupied  by  the  British  tribes,  but  to  one  royal  burgh  in  the  county,  namely,  the  metropolis^ 
have  received  its  name  from  the  Northumbrian  prince  which  sends  one  representative  to  Parliament 
Edwin  about  the  year  620 ;  the  castle  of  Craigmillar,  In  this  county  are  several  hundreds  of  weU-builtand  B<>lN 
to  the  south-east  of  the  metropolis,  of  the  date  and  ori-  omamehfed  country  seats,  of  which  the  most  magnifi* 
^n  of  which  nothing  can  be  aacertained ;  of  Crichton,  cent  are  the  Duke  of  Buccleudi's  at  Dalkeith,  the  Mtf- 
Borthwick,  Dalhousie,  Hawthornden,  Ravensnook,  quis  of  Abercom's  at  Diiddingston,  the  Earl  of  Mor- 
Brunston,  Woodhouselee,  Cousland,  Catcune,  Locker-  ton's  at  Dalmahoy,  the  Earl  of  Dalhouaie's  at  DsU 
wart,  Fala,  and  Luggate.  housie-castle,   and  Lord  Somerville'a  at  Somerville- 

Hiftofj.  Mid-Lothian  appears  to  have  been  governed  as  a    house.    The  farm-houses  are  neat  and  commodioufly  as 

shire  about  the  bej^nning  of  the  ISth  century ;  and  its  in  East  Lothian,  and  prc^portioned  to  the  extent  of  the 
sheriff  seems  to  have  hacTjurisdiction  also  over  the  East  farm,  so  that  <xie  year's  rent  is  the  usual  allowance  fcr 
and  West  Lothians  so  late  as  the  end  of  the  16thcen-  the  erection  of  the  dwelling-house  and  offices.  lbs 
tury.  But  the  power  of  the  Sheriff  of  this  county  was  cottages  are  proportionally  improved,  generally  l6<v 
greatly  limited  by  various  jurisdictions  within  his  shire,  18  feet  square,  erected  at  an  expence  <»  £  15  or  £i20, 
particularly  by  the  Constable  of  Edinburgh  Castle,  by  and  rented  at  25s.  or  SOs.  per  annum.  The  fanns  aie 
the  Abbot  of  Holyrood  House,  and  many  baronical  seldom  less  than  lOO  acres,  aiid  few  of  ^em  smoont 
courts  of  regalities,  by  the  Justiciary  of  Lothian,  and  to  300  of  arable  land.  In  the  vicini^  of  the  metro- 
by  the  diocesan  bishop  of  St  Andrew's.  p61is,«niany  hundred  acres  are  let  at  a  high  rent  as 

The  civil  history  ofthis  county  ia  so  completely  iden-  nursery  and  garden-ground ;  and  lands  a^j^^ent  to  the 
Ufied  with  that  of  Scotland  in  general,  as  to  render  any  town  are  let,  even  for  the  purposes  of  husbandry,  at 
separate  view  of  the  subject  unnecessary,  and  indeed  the  rate  of  £5  or  jS  6;  but,  throughout  the  county,  the 
impracticable  within  the  limits  of  the  present  article,  rents  are  much  interior  to  those  in  East  Lothian.  Th^ 
It  may  only  be  observed,  that,  from  the  reign  of  David  extent  and  forms  of  leases  resemble  greatly  those  of 
II.  the  county  of  Mid-Lothian  and  its  capital  gradually  the  last  mentioned  county.  There  {ure  properly  no  waste 
lose  into  distinction;  and  after  the  assassination  of  or  unappiropriated  lands  in  Mid-Lothian;  out  many 
James  I.  at  Perth,  became  the  residence  of  the  court,  extensive  tracts  of  poor  land,  chiefly' moss  or  swaiiips> 
to  whom  its  castle  afforded  a  secure  retreat  in  those  employed  solely  in  the  pasturing  of  sheep,  amottntipg 
times  cf  turbulence,  which  no  other  city,  equally  calcu-  to  nearly  40,000  acres,  of  which  a  great  proportion  lies 
lated  for  the  metropolis  of  a  kingdom,  was  able  to  sup-  in  the  south-west  extremity  of  the  county,  from  ^^^ 
ply.  Mid-Lothian,  orifi^inally  under  the  Bishop  of  Calder  to  the  confines  of  Lanarkshire.  About  5000 
Lindisfam,  and  subsequently  under  tlie  Bishop  of  St.  acres  are  occupied  by  natural  woods  and  plantations; 
Andrew's,  was  afterwards  placed  under  the  Bishop  of  the  former  on  the  banks  of  the  rivulets,  and  the  latter 
Glasgow,  m  the  character  of  Official  of  Lothian.  The  around  the  country  seats  of  the  promietors.  Tiie 
pinopal  religious  institutions  were  the  Abbey  of  Ho»  snround  employed  around  the'  nietr(^>olis  ^  "*^  ^ 
qrrooo,  the  monastery  of  Newbottle,  foundied  by  the  '  dens  does  not  exceed  500  acres ;  but  at  leai^  ^ 
same  prince,  and  occupied  by  Cistercian  monks  from  acres,  chiefly  on  the .  banks  of  the  Esk,  are  devot^ 
Melrose;  a  convent  of  Black  Friars  in  Edinburgh,  which  ed  to  the  raising  of  strawberries,  of  which  about  £lw» 
stood  on  the  site  of  the  present  High  Schod }  one  of  worth  are  sold  in  a  season  jGor  the  \^  of  tbft      "' 
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About  MO.Mm  artf  occupied  in  woatrnxm,  for  whidi  ot  Forth,  tiie  more  remarkiblft  emineocef  are  Chtiffie-   Lothit% 

die  soQ  is  wcU  adapted,  and  in  which  the  greatest  pro-  hill  and  Dundas-hill  in  Dalmeny  parish,  Craigton*bill     '  Mid. 

ftnional  skill  is  disidayed.    Generally  speaking,  the  and  Binns-hill  in  Abercom  parish,  and  Irongarth  in  ^7^  ▼  ^' 

tilli^e  in  Mid-Lothian  is  not  performed  with  mudi  Linlithgow  parish.    Most  of  the  hills  m  the  county  are  ^<'*"'^'>** 

yifatnf^ ;  and  in  some  parts  of  the  mooi^landsj  th5  as  useful  ns  ornamental,  affording  fine  pastursgr.  and 

heavy  piongh,  dnmn  by  four  horses,  is  still,  or  has  bearing  thriving  woods.    The  southern  aistricts  consist 

fi.        been  very  recently,  in  use.    The  princtpd  crops  are,  chiefly  of  moor  and  morass,  with  few  eminences.  There  RiTent 

wheat  and  biffleyj  eadi  of  which  occuiues  from  8000  are  no  large  rivers  in  West  Lothian ;  but  it  is  well  wa« 

to  10,000  acres ;  uid  oats  are  perhaps  rtill  more  gene«  tared  by  several  streams,  besides  the  Ahnond,  which  di« 

raUy  eultivateds  both  for  the  food  of  the  inhabitants,  vides^it  from  Edinboi^h,  and  the  Avon,  which  sepa* 

and  the  support  of  the  horses  of  the  metropdis.    Beans  rates  it  from  Stirlingshire.    There  are  mineral  springs 

and  pease  are  generall]^  raised  in  considmble  quanti-  in  Torrriiichen  paridi,  one  of  a  chalybeate,  and  anodier 

tiea ;  but,  excepting  within  five  or  six  miles  of  £din-  of  a  sulphureous  nature ;  one  at  Carriden*house,  and 

bur^  potatoes  have  not  been  planted  to  any.  great  another  near  the  church  of  Ecclesmachan,  both  of 

extept.    Flax  is  not  extensively  cultivated,  and  very  which  resemble  the  Moffat  waters ;  and  one  at  Borrow- 

Utde  rye.    As  the  diief  object  of  the  cultivators  is  jtfaie  itounness*  which  exhibits  a  mixture  of  sulphur  and  salts. 

prodnction  of  grain,  there  is  little  land  left  permanent-  There  is  a  loch  at  Linlithgow  which  covers  about  154  Lakes..      > 

^  in  pasture,  perhaps  not  above  15,000 'acres  in  the  acres,  and  contains  pike,  perch,  and*eels;  and  anodier 

county,  exdusive  of  the  hillsi,  which  are  equal  to  one-  caUed  Lochcoat,  in  Torphichen  parish,  covering  about 

third  of  the  whole.  2S  acres,  and  containing  the  same  kinds  of  fish, 
ifitoek.       It  is  but  ^  late  yesrs  that  any  attention  has  been        The  prevailing  rod(  of  the  county  is  freestone  of  Mtncnl^ 

paid  in  this  ooun^  to  the  rearing  of  live  stock,  and  the  finest  quality ;  and  trap  or  whin^stone  rocks  are 

Uiere  is  no  breed  peculiar  to  the  district;  butthekem-  found  in  most  parts.    On  Dundas-hill,  particularly, 

ing  of  milch  cows  is,  of  course,  much  pewctised  in  the  there  is  a  rock  about  60  feet  high,  and  750  in  lengto, 

vicini^  of  Edinburgh.    The  sheep  in  die  hilly  dis-  with  an  almost  perpendicular  front,  the  whole  of  which 

tricts  are  a  small  coarse-woolled  kind;  but  a  better  is  a  fine  green  stone.    Limestone  is  very  abundant, 

Imed,  dnefly  of  the  Cheviot  and  Bakewell  spedes,  have  and  is  manufactured  in  many  places  with  great  pofit. 

been  introduoed  into  the  loiter  districts.    The  horses.  Pit-coal,  which  is  supposed  to  have  been  dog  m  the 

of  which  above  5000  are  employed  in  husbandry,  are  parish  of  Borrowstounness.  above  500  years  ago,  exius 

duefly  purchased  fiom  the  aajoining  western  counties ;  m  almost  every  part  of  the  county,  and  is  raised  in 

but  the  larmersofMid-Lothian  are  applying  their  atten«  great  Quantities;,  to  the  extent  at  least  of  88^000  tons 

tion»  of  late,  to  the  rearing  of  at  least  as  many  as  msy  annually.    Both  shejl  and  stone^marl,  but  chiefly  the 

supply  their  own  purposes.  In  few  places,  except  in  the  former,  are  found  in  various  quarters,  besides  fuller's 

distilleries,  srehogs  bred  to  any  extent;  and  these  are  esrth,  potter's  clay,  brick-clay,  and  red  chalk.     iron« 

chiefly  salted  and  sent  to  the  English  market.    There  stone  is  found  in  considerable  abundancein  the  parishes 

are  no  lands  almost  adapted  for  rabbiu warrens;  but  of  Borrowstounness,  Torphichen,  Bathgate,  and  Aber* 

poultry  arr  raised  in  great  quantities,  excepting  geese,  com,  and  is  occasionally  wrought  and  soki  to  the  Car- 

wbidi»  beiflg  in  demand  only  at  particular  seasons,  are  ron  Company.    Silver  and  lead  mines  were  formerly 

chiefly  procnred  from  Northumberland  about  the  end  wrought  in  the^  neighbourhood  of  Linlithgow ;  and  a 

of  autttom,  and  fattened  in  the  com  stubbles.    There  vein  of  silver  was  discovered  within  a  limestone  rock  in 

are  about  300  pigeon-'houses  in  the  county;  and  a  great  Bathgate  parish,  but  not  uniformly  rich  to  pay  the  cx«* 

number  of  hives  of  bees  are  kept  pence  of  working  it    Small  pieces  of  money^  nsmed 

nmeroe       The  principal  •  mannfactures  and  commerce  of  this  groats,  were  foimeriy  coined  from  the  silver  obtained 

Id  nu&u.  county  j^  confined  to  Edinburgh  and  Leith ;  and  to  m  these  mines,  during  the  residence  of  the  kmgs  of 

^'""^      the  accounts  of  these  towns  our  readers  are  referred.  Scotland  in  the  palace  of  Linlith^w. 

There  are,  besides^  iron-works  at  Cramond,  paper«  .  As  the  county  of  West  Lothun  ia  toierably  level,  CKaistew 

mills  at  Currie,  Lasswade,  and  Penny cuick;  brick-  and  bordered  on  the  north  by  the  waters  of  the  Firth 

works  mid  potteries  at  Cranston,;  tannories,  soap-works  of  Forth,  its  cliniate  is  more  temperate,  both  in  respect 

and  ca&dle>works  at  Dalkeith;  cloth  HHuivbctories  at  of  heat  and  cold,  than  might  otnerwise  be  ooododed 

Inveresk  and  Stow ;  and  several  distillerief  in  different  from  its  latitude.    It  is  only  in  the  south-west,  where 

parte  of  tbecounty.     See  Lothian,  West;  Chalmers'  the  surface  is  more  elevated,  that  the  diaute  is  rather 

Caiedania;  StaMkal  Account  i^  Scotland  i  and  Robert-  cold  and  damps  but,  in  two-thirds  of  the  county,  to» 

son's  AgrknUurmL  Survey  rf,  Mui^Lothum  s  and  our  ar«  wards  the  north  and  east,  the  dimate,  if  not  the  fitit, 

tides  Abtuur's  Seat,  ^punauneH  and  Lxim.    (9)  is  accounted  the  second  in  point  of  mildness  in  the 

raoaihii.     LOTHIAN,  WxsT,  or  LiMiiTBOowsuins,  bounded  northern  part  of  the  island. 

^'         by  the  Forth  on  the  north,  by  Mid-Lothian  on  the       The  sou  is  extremely  diversified,  containing  the  rich* 

east  and  south-east,  by  Lanarkshire  on  the  south-west,  est  carse  clay,  and  best  loams,  as  well  as  gravelly  sandy 

and  by  Stirlingshire  qn  the  west    It  is  separated  from  bottoms ;  but  the  most  prevailing  soil  is  day  of  various 

Mid*tiOthian  by  the  rivers  9rfich  and  Almond,  except  qualities.    About  a  fifth  part  is  thin  wet  soil,  or  high 

at  one  point  in  Mid-Calder;  and  from  Stirlingikhire  by  rocky  ground,  incapable  of  cultivation.    But  the  other 

the  liim-bura  and  ^e  Avon«    It  is  about  S2  miles  in  four-fifUis  are  either  in  tillage,  pasture,  or  woods, 

length  alon^  its  east  boundary,  and  14  in  breadthakmg  *There  are  several  remains  of  the  original  British  in-  (^^  ^-^ 

theshofeo^heFirthofFarthygivingasMperficiesof  121  habitants  still  visible  in  the  coun^,partictt]ar]y  ahnrgrion^ 

sqoare  miles,  or  77^440  statute  acres.    The  surfiioe  of  osiro  of  stones  upon  Lochcoat  Hill,  and  another  on  the 

West  Lothian  u  diversified  by  a  noinber  of  smsU  hills,  a  banks  of  the  Forth  about  a  mile  west  fimn  Barabngle 

tange.of  which  runs  frqm  Bowden  across  the  middle  of  Castle.    Near  Kirkliston,  tber^  ia  a  circular  earthen 

the  county,  in  an  oblique  direction  from  north-west  to  tumulus,  surrounded  by  large  rough  stones  at  somo 

sootb-east    The  highest  of  these  are  Caimnaple,  in  the  distance  from  each  other;  and  some  sepulchral  tumuli 

centre,  about  1408  feet  above  the  levd  of  the  sea ;  and  on  the  south  bank  of  the  Almonds  oppostte  to  Livingston 

CocUemc^inth€wcst,iUiottt^V>0(ect    AlongtheFirth  House.    There  are  stones  of  ancient  appearance  m  the 
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Lothian,  Wood  of  Abarooni^  near  Bathgate ;  and  sev^sil  draidi* 
^^^'  cal  monaniaits  at  Kipp's  House  in  Torphichtn  parish* 
'^^'Y"^  On  Cockkrnc  Hil),  Bowden  Hill,  and  Caimpaple  Hill, 
and  an  eminence  oLove  Ochittree-Mill,  are  uie  vealigea 
of  early  ibrts.  The  eourse  of  the  widt  boilt  f>y  Lollina 
Urbicut  from  the  Clyde  lo  the  Forth  at  Carriden^  may 
•til)  be.  traced  fitnn  itt  entrance  into  this  county  at 
Bank  End  to  die  Boute  of  Grange  t  and  theremakia 
of  a  Roman  Road  along  the  dxive  or  the  Forth  plainly 
appear  in  Ecklin  Moor;  as  alao  those  of  a  small  Ro^ 
man  camp  at  a  windmill  near  Abercom. 

Linlithgow  is  supposed  to  have  been  ftvmed  into  a 
ihire  as  early  as  the  neign  of  David  I.  and  is  noticed 
as  governed  by  a  sheriff  in  the  time  of  Malcolm  IV.  t 
hot,  as  fonaerly  mentioned,  was  placed  by  Edward  I; 
in  1305^  along  with  Haddington  and  Edinburgh,  undef 
one  sheriff.  From  the  acoe^sion  of  Robert  L  till  the 
reign  of  James  ill.  it  appears,  only  as  a  constabulary  ; , 
and  a  number  of  regalities  and  baronies  eiisted  with^ 
in  the  limiu  of  the  county*  Besides  the  county  town 
of  Linlithgow^  there  are,  in  this  shire,  Queensftoy,  a 
royal  burgh  oif  recent  date;  Berrowstoumiess,  a  small 
but  bu«y  sea  port,  and  a  bargh  of  regality ;  Bathgate 
and  Whitburn,  burghs  of  barony ;  and  Blackburn  and 
Brocksbum,  small  market  towns.  Among  the  ancient 
places  of  strength  in  this  county  may  be  noticed  the 
Peel  of  Linlithgow,  one  of  the-oldest  oastles ;  Black* 
ness  Castle,  on  a  promontory  projecting  into  the  Forth; 
which  WBS  long  a  royal  fortress ;  Bambugle,  Kinneil, 
and  Livingstone  castles;  Niddrie,  Torphichen,  and 
Mannerston,  with  many  others  now  ki  ruins. 

The  shire  of  West  Lothian  was  comprehended  witli- 
in  the  extensive  bishopric  -of  Lindisfam,  during  its 
subjection-  to  the  Northumbrian  monarchy ;  but,  upoir 
its  cession  to  the  Scottish  princes,  it  formed  a  deanery' 
under  the  jurisdiction  of  the  still  more  extended  episco- 
pate of  St.  Andrew's.    In  1 683,  its  diurches  were  plac- 
ed aa  to  spirituals  lAnder  the  bishop   of  Edinburgh. 
There  were  monasteries  of  Carmelites  and  Dominicans 
at  Linlithgow ;  another  of  Carmdites  near  Queerarfer- 
rr,  the  remains  of  which  are  stiil  discernible,'  and  the 
dwrch  particularly  is  almost  entire.    The*  order  of 
St  John,  or  Knights  Templars,  had  their  prindpal  seat 
at  Torphidien ;  and.  some  Gothic  ruins  near  the  village 
are  still  visible.    The  county  of  West  Lothian  wks- 
originally  divided  at  the  Reformation  into  nineteen  pa* 
rtsbes,  which  liave  now  been  reduced  to  thirteen,  which' 
compose  the  presbyterv  of  Linlithgowi 
Sutiftics.         Tiie  population  of  West  Lothian  appears  to  have  suf- 
Po]HiUdon.  fered  little  akeration  fVom  the  year  1755  to  1601,  hay- 
jog  incMased  litde  more  than  1500  during  all  that  pe- 
ri^ ;  and  amounting,  at  the  last  mentioned  date,  t& 
I7>&14.    In  161 ),  the  population  was  ]9»45l. 

There  is  only  one  r^at  burgh  in  the  connty,  which* 
is  united  with  Selkirk,  Peebles,  and  Lanark,  in  tlieelec*^ 
tion  of  a  representative  in  Parliament 

There  areahoot  70  freeholds  in  the  county,  but  not' 
more  than  about  40  proprietors.  Manr  of  the  houses* 
of  the  proprsstors  are  pleasantly  situated  on^  the  banks' 
of  the  Forth,  of  which  the  most  distinguished  for  si* 
tuation  and  appearance  is  HopeUmn  House. 

Thougit  the  fiurm-honses  are  much  improved,  yet 
there  are  many  in  this  county  on  the  old  plan  of  one* 
storey.  Theaixe  of  iknns  is  mm  50  to -600  acretf,  but ' 
the  greater  part  between  70  and  200.  The  leases  of 
com  fanns  seldom  exoeed  19  or  91  years;  aKhbugh  there' 
are  a  few  instances  at  *S4,  38,-  and  even  57  years ;  but' 
psaas  farms  are  usually  let  on  leases  of  twoordireeyears. ' 
Agricul«  A*  ^  theadjoming  comities,  the  real  nm  of'a^cnl- 

ton.  taial.impiov«n|9it$^  in  Linlithgowshire  may^be'dated* 


horn  the  year  172S ;  and  one  0f  the  first  prbmotm  df  Uu 
ite  husbandry  was  John,  Earl  of  Stair,  who  took  up  hii    ^4 
residence  at  New  Listod  in  17^8,  where  he  fiM  imro.  ^"^ 
dneed  the  praetibe  of  hdMe-hoeing,  the  culture  of  aiti;       I 
fiefal  grass*,  and  other  green  cfops.    Charles,  the  first       I 
Earl' of  Hopetoun,  fblibwed  the  same  example;  and  tA 
jlev  their  death,  about  30  years,  oonsidenble  imprsre* 
ments  were  introduced  by  a  number  of  prscticd  fiur« 
Hiers,  who  took  lauds  fbr  the  purpote  of  re-lettmgttieto 
toothers  for  an  adequate  profit,  after  having  lm)tight 
them  into  a  productive  state.  I 

-  There areabove  rOOO  acres  of  moss,  or  more,  inthspMI 
county,  of  little  valtie,  and  scarcely  capable  of  smeyo-  | 
ration.  At  a  remote  period,  Che  gt^eater  part  of  the  I 
lands  were  covered  with  wood  ;  aild  tiet  less  thaii  4000  J 
acres  are  at  present  under  plantations.  Above  50,000  Oidail 
acres  are  well  enclosed  wiili  variouskinds  of  ftnces,  Aid*  \ 
ly  of  stone.  The  kind  of  crops  and  their 'produeeraem* 
bles  so  very  nearly  those  of  Mid^Lothiftn,  Asir  li  sepanbtf 
statement  is  not  necessary ;  and  the  live  stock  is  iHmm/l 
equally  similar  in  the  one  county  to  that  of  the  other^  ez« 
eept  mat  a  gresiter  number  of  cattle  is  now^  reared  indie 
upland  districts  of  West  Lothian  than  fomeriy,  and  thit 
more  horses  are  bred  them  liie  county  requires. 

Various  lines  of  inland  navigation  had  been  propo*  Ciaaik 
sed  at  different  times,  to  connect  the  mctropolifl  of  Scot* 
land  with  the  great  manufkcturing  city  of  Gtissgsw, 
without  success.    At  last,  however,  an  act  of  Parfla-  UainCi 
ment  received  the  royal  assent  on  the  S7th  of  June,  uL 
1817,  authorising  subscribers,  under  the  title  of  The 
Edinburgh  and  Glasgow  Union  Canal  Company,  to  raise 
£240,500  in  £50  shares,  to  make  a  canal  in  the  line 
sorveved  by  Mr.  Baird,  engineer,  from  Edinburgh,  to 
ioin  the  Forth  and  Clyde  Navigation  above  the  sixteenth 
lock,  near  Falkirk. 

The  Union  Canal  commences  at  die  Lothian  rad,  m 
the  south- western  extremity  of  Edinburgh,  snd  pro- 
ceeds westward  in  one  ievabj  Slatefbrd  and  Radio  to 
Linn  Mill,  where  it  crosses  the  river  Almond  on  a  large! 
stone  aqueduct,  and  enters  the  county  of  WestLothian^ 
or  Linlithgowshire.  Leaving  the  Almond,  the  canal 
makes  a  considerable  detour  by  Broxburn,  Winchbunfa, 
Crsigton,  and  Linlithgow,  to  the  dam  of  Emanuel  hull, 
a  distance  of  nearly  24  miles,  where  it  passes  over  the 
river  Avon  on  a  magnificent  stone  aqueduct,  and  en« 
ters  the  county  of  Stirling.  From  wis  aqueduct  the 
canal  continues  westward  in  the  same  level  by  hfuir- 
avonside  Churoh  and  Reddinff,  to  the  south  side  of 
Falkirk  moor,  where  it  passes  Uirough  a  narrow  ridge 
to  the  west  of  Callendar  Park,  by'  a  short  tunnel  sbmit 
one-third  of  a  mile  in  length,  and  thmice  skirts  the 
northem  side  of  the  8ame'ridge»  to  the  grouftds  of  C(h 
Kmel  Duncan  of  Glenfuir,  where  it  is  now  proposed  to 
descend  110  feet  by  nine  locks,  to  the  level  of  tiie  pond 
above  the  sixteenth  lock  of  the  Forth  and  Clvde  Ca- 
nal. The  summit  level  of  the  Union  Canal,  between 
Edinburgh  and  the  top  of  the  locks  at  Glenfitir,  is  sbovt 
SO  miles ;  and  the  locks,  together  with  the  short  level 
below  them,  about  half  a  mile ;  making  the  whole 
length  about  SO^  miles. 

The  Forth  and  Clyde  Navigation  rises  about  S8  feet 
by  4  locks  in  the  coortfe  of  6  miles,  fhim  look  shiteen  to 
thesnmmitle^elat Wineford,  from  which  it  stretches 
18^  miles  in  ofie  ievei,  t6  Port  Uundas,  in  tiieimmedBste 
^dttity  of  ijlasgew :  thus  mddm  the '  inland  mriga« 
tlon  betw^een  Edinburgh'  and  OUi^w  by  these  two 
canala  about  55  tniles.* 

Theexeeution  of  the  earth  work  on  the  Union  CsbsI 
is  considerably  advanced,  but  the  large  wdrks  of  ma* ' 
senry  aro  iiot  l)egmk    Of  tiie4atler' kmd  in  the  Lo^ 
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thUoa^  «re  tbeMone  aqocducU  pv^r  jthe  LciUi/ below 
Slateford,  the  Ahnood  at  Linn  Mill*  and  the  Avon 
above  th^  dam  of  Emanuel  Mill ;  of  which  the  last  U 
8 10  feet  long,  and  varies  in  height  from  75  to  QO  feet,* 
The  ordinary  breadth  of -the  canal  is  27  feet  top.water| 
22  bc^om,  and  5  fe^t  deep,  calculated  for  boats  of  30 
tons  burden. 

THe  completion  ef  this  inland  navigation,  by  lock<« 
ing  it  down  to  the  sea^port,  is  an  object  of  great  im- 
portance to  the  city  of  Edinburgh ;  and  we  fear  nei« 
ther  the  company  nor  the  public  will  derive  the  full  be^ 
nefit  of  the  Union  Canal,  until  it  be  carried  down  to 
tbe  harbour  of  Leith.  See  our  articles  STiauNOSuiaa 
and  Navigation  Inland* 

Soon  after  the  passing  of  the  act  for  executing  tb^ 
Union  Canal,  Mr.  Jarcune,  engineer,  made  a  genera) 
survey  of  a  line  of  csnal,  in  the  ktter  end  of  summev 
1S17,  to  convey  the  coal,  lime,  stone,  ^rain,  &c.  of  tha 
eastern  districts  <^  the  Lothians  to  Edinburgh. 

The  line  commences  in  a  large  basin  at  the  eastern 
extremity  of  the  Meadow,  and  proceeds  nearly  straight 
south,  croBsii^  Braid  Burn  i^ve  Libberton-Pams* 
whence  it  turns  eastward  bV  Greenend  to  Craifover^ 
and  thence  sweeping  rouna  the  grounds  of  Edmon* 
stone  and  Wdmet,  passes  near  Newton  church,  and 
crosses  the  North  Esk  river  belqw  Eldinhaiurh  bridge ; 
from  which  the  line  running  southward  by  Eldin  coU 
llery  and  Dalhousie  Mains,  crosses  the  South  Esk 
above  Newbottle  bridge.  The  line  now  stretches  north- 
eastward by  the  eastern  side  of  Newbottle  Park  and 
»St  Clement's  Wells  to  Tranent,  and  l^ence  eastward 
to  Haddiqgton ;  from  which,  if  necessary,  it  may  be 
continued  by  Hailea  Caatle  to  Berwickshire.  Instead 
qf  carrying  the  canal  by  St  Clement's  VVeUs  and  Tra- 
nent, it  may  be  conducted  by  Chalkyside  and  Ormis- 
ton  to  Haddington. 

The  proposed  line  of  (;anal  above  described  is  aU  in 
am  lew,  without  a  single  lock,  and  likewise  possesses 
^e  great  advanta||e  pf  oevog  in  the  iomt  l€vel  with  the 
Union  Ca^»a],  without,  interfering  with  any  park  ov- 
pleasore-|;rQund  in  its  course. 

A  level  branch  from  thf  maia  trunk  of  the  canal 
passes  1^  the  right  baiik  of  the  South  Esk  through  a 
short  tunnel,  avoiding  Dalhousie  Park,  to  tb^  dam  of 
Kirkhill  spinning^mil£  where  it  terminatea  at  a  basin 
in  the  level  of  the  river.  There  is  an  excellent  siUi#-i 
tion  at  Tockside>  mostly  on  waste  ground,  for  a  Uxgi^* 
reservoir,  amply  sufficient  both  to  s^ppl^  the  canal  and 
increase  the  power  of  the  mills  on  the  Sooth  Esk. 

The  distance  by  the  line  of  the  canal  from  the  basin 
at  the  Meadow  to  Callowshall  toll-bar,  where  a  baaia 
loight  be  made  for  the  trade  of  Dalkeith,  is  about  six 
ini&a and  a  half ;  Newbottle  bridge  eight  miles;  and 
aboot  nine  miles  and  a  half  to  the  xoad  leading  from 
Dalkeklx  to  Cranston  church. 

Since  the  canal  terminates  in  the  general,  level  of  the 
streets  of  Edinburgh,  most  of  the  ooal,  lime,  &c  oar- 
ned  to  it  must  be  brought  somewhere  to  this  general 
leveL  Perhaps  the  best  situations  for  effecting  this  pur- 
pose i|t  the  least  expence,  either  by  Horses  ox  machinery, 
will  be  fbun^  at  the  collieries.  In  many  cases,  tne 
coals  might  be  raised  to  the  canal  with  great  advanti^e^ 
on  an  inclined  plane,  by  two  water-waggons ;  one  wi|g« 
gosi  being  fiUea  with  water  from  the  cana),  a  s|aream, 
or  a  reservoir,  in  descendins  along  with  an  empty  coal* 
waggon,  would  draw  up  a  loaded  coal^-w^ggon  apd  Uie 
empty  water- wauon.  Were  the  coalowaggona  made, 
water  tight,  the  Ascending  waggon,  filled  with  water, 
would  draw  np^  the  other  loaded  with  coal«  and  thva 
dbj^N^^'  with  Ui^  two  wafef-waggoi^.    Ipdeed,  this, 


mode  might  often  be  applied  whb  advantage  to  the  in-    Lothim, 
dined  planes  of  railways.  ^"*'  . 

With  regard  to  those  portions  of  the  coal- fields  which  ~  ^  ^ 
are  above  the  canal,  such  as  those  belonging  to  the 
Duke  of  Buccleocb  snd  Qoeensberry,  the  Marquis  of 
Lothian,  the  Lord  Chief  Baron*  the  Earl  of  Rosebery,  the 
iBarl  of  Dalhoosiey  &c.  level*drifts  may  be  made  from  it 
to  the  wall-faces,  and  the  ooal  wrought  like  the  late  Duke 
of  Bridgewater's  at  Worsley,  where  there  are  about  twen^ 
ty  miles  of  subterraneous  canal  t  It  may  also  be  ob« 
served,  that  those  who  wish  to  carry  their  coals  un* 
br<^en  to  the  market,  may  fill  ton  or  othelr  boxes  at 
the  colliery,  and  convey  them  on  trams  to  the  boats, 
which,  when  loaded  with  a  sufficient  number  of  the 
boxes,  mav  be  tracked  in  the  usual  way  to  the  basin  at 
Edinburgh,  and  each  box  raised  out  of  the  boat  by  a 
crane,  and  set*  on  shafts  attifchedto  a  pair  of  wlieels^and 
conveyed  along  the  streets  to  any  part  of  the  town.  This 
mode  is  practised  with  success  in  Derbyshire. 

Were  the  Union  Canal  carried  forward,  as  originally 
proposedi  to  the  basin  at  the  eastern  end  of  the  Mea« 
dow,  and  a  canal  from  this  basin,  common  to  both,  look« 
ed  down  by  St.  Leonard's,  Milton  hoose,  and  the  East* 
er  Roadj  to  the  harbour  of  Leith,  the  inland  navigation 
between  Leithj  the  Lotbians,  Edinburgh  and  Glasgow, 
would  be  rendered  complete. 

The  first  railway  in  the  Lothians,  so  fiir  as  we  have  Railways^ 
observed,  was  made  by  Mr.  Cadell  of  Cockenaie,Vrom 
his  colliery  near  Tranent;,  in  East  Lothian,  to  Ids  salt^  Cockcozfe 
works  at  Port-Seaton.    It  is  about  two  miles  long,  and  ^^"^^y- 
was  constructed  of  wooden  rails,  but  of  late  moat  of 
them  have  been  replaced  by  others  c^  cast-iron. 

In  the  year  19 14  Sir  John  Hepe^  Bsvt.  of  Cratgfaall,  Pinkie 
laid  a  east-iimi  single  railway,  with  passing  pbees*  vai^ajr. 
from  bis  colliery  at  .Piakle  Bom  round  Musselburgh^ 
i|nd  thvouflh  Fwer^ew,  to  the  depot  at  Magdalene 
bridga»  a  Sstanea  ef  two  miles.  The  ft»C  third  of  m 
milf  from  Pinkie  Bum,  deacends  nearly  one  in  seventy^ 
and  tba^  second  third  is  nearly  level ;  but  the  next  third, 
tenainating  at  the  railway  bridge  over  the  Esk,  rtsee' 
,  one  in  700 ;  the  vemainiiig  mik  is  nearly  level.  Aa 
Qprdinaiy  horse  draws  four  waggons  along  this  railway,, 
each  containing  one  ton  and  a  half  of  coal,  and  makea 
five  tripa  per  day.  Bach  Waggon  weighs  about  twelve 
hundred  weight 

.  Wese  this  railway  continued  along  the  shore  on  ex- 
tbav  aide  of  PostobeUo  to  Fillysidebank,  and  thence  up 
tbe^  vale  of  the  river  Tumble  to  the  Regent  Road,  and 
a  bran^  continued  from  Fillysidebank  along  the  side 
of  the  road  to  l^itb,  thev  would  peshaps  be  the  most 
suitable  for  oenveyinff  the  coal  ott  the  mouth  of  the 
Esk  to  EdinbuEgh  and  Leith.  We  must  confess,  how- 
ewer,  that  we  do  not  set  much  value  onrtlie  latter,  as  it 
doea  not  seem  to  us  probdUethat  Letth  wiR  ever  be^ 
comf  a  station  for  the  export  of  coall 

In  summer  1818,  Mr.  Laing  of  Newton,  tacksman  x^wton 
of  Edniqnstone  ooUiery,  made  a  cast-iron  single  rail*  ruiv^ax. 
wajt  with  passing  places,  at  his  own  expenoe,  from  the. 
Qppl  pits  at  Newton,  round  by  Howdean  and  Wisp,  to. 
Little  France,  a  distance  of  nearly  ibur  miles.  The: 
first  furlong  next  the  colliery  deteatds  about  1  in  125 ; 
but  the  last  miki  next  LitUe  France,  rita  nearly  1  in. 
i;40-«-the  rest  is  nearly  level.  A  good  hm'se  draws  four 
waggons  upon  this  railway,  each  loaded  with  one  tonr 
and  ajialf  of  coal,  and  nudces  three  tripa  in  one  day  of 
10  hours.  Each  waggon  weighs  about  14  huncLred: 
weight.  This  spirited  imdertaking  has  already  proved 
very  advantageous' to  its  owner. 

The.  railways  abovehmenttoned  are  very  creditable  to^ 
tbo  exertions  of:  their  awthoesj  bist  a  oenfaioed  eftvt 
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k  necesMry  to  enaUe  the  cod  owners  of  the  len  ex- 
pensive winnings  in  the  ooanty  of  Edinburgh  to  com* 
pete  with  those  on  the  banks  of  die  Union  Qinal  in  the 
shires  of  Linh'thgow  and  Stirling. 

About  the  year  1808^  the  late  John  Taylor^  writer 
to  the  signet^  with  die  aid  of  a  professional  gentleman, 
made  a  general  survey  of  a  public  railway  from  the 
collieries  m  Mid-Lothian  to  Edinburgh;  but  his  death 
took  place  soon  after,  and  prevented  the  scheme  from 
coming  to  maturity*  It  likewise  appears  from  a  print* 
ed  report  on  the  propcsed  '*  Edinburgh  Railway/'  by 
our  nriend  Mr.  Stevenson,  engineer^  with  a  copy  of 
which  he  has  kindly  favoured  us,  that  he  proposed  a 
railway  for  the  same  purpose  in  the  year  1812,  to  Sir 
William  Rae,  Bart  and  the  Hon.  Baron  Clerk ;  but  it 
ahould  seem  the  proposal  met  with  litde  or  no  atten- 
tion, until  the  summer  of  1817f  when  the  Union  Ca« 
nal  Act  obtained  the  sanction  of  the  le^slature.  This 
roused  the  dormant  energies  of  the  Mid- Lothian  coal 
owners,  who  held  a  public  meeting  in  this  city  on  the 
8d  of  September  in  the  same  year,  and  appointed  Mr. 
Stevenson  to  make  a  survey  and  report  of  e  railway  to 
convey  the  coal  of  the  county  to  Edinburgh. 

After  describing  a  variety  of  lines,  he  ultimately  pre* 
fers  the  one  which  commenced  at  Restalrig  Meadow, 
on  the  north-eastern  side  of  the.  Regent  Road,  and  runs 
eastwatd  to  Whcatfield,  and  then  turns  south  to  near 
Dttddin^ston  Mill,  whence  it  stretches  south-eastward 
to  the  flint  mill  above  Magdalene  Bridse*  and  thence 
winding  by  Whitehill,  Stonnvbank,  and  Monktonhall, 
h  croasea  the  &sk  at  Cowptts,  and  stretches  up  the 
eastern  side  of  Dalkeith  Park,  crossing  the  South  Esk 
at  Gibraltar  to  Dalkeith.  This  line  rises  about  1  in 
720  from  Restalrig  Meadow  to  Stonnybank,  and  nearly 
1  in  164  from  Cowpiu  to  Dalkeith.  The  length  of  the 
main  line  firom  Restalrig  Meadow  to  Dalkeith,  is  eight 
miled  and  a  half;  and  die  branch  flxmi  Wbeatfield  de» 
acending  to  Leith,  is  about  two  miles  and  a  half.  The 
estimatra  expence  of  the  main  line  is  £41,660,  and  the 
branch  to  Leith  £6,476,  making  t^^her  £48,186. 
See  Railway;  Chalmers'  Caledwiia;  Slalisiical  Ac* 
count  tf  Scotland;  and  Trotter^s  Agricultural  Survey  ff 
tVeit^Lotkiaa.    {q\ 

LOTTERY,  strictly  speakhig,  is  any  kind  of  game 
of  hasard,  in  which  money,  or  merchandise  of  any  kind, 
is  deposited,  as  prizes,  for  the  advantage  of  those  who 
gain  the  ticketa  which  entitle  them  to  such  prises;  but' 
m  this  country*  it  is  almost  exclusively  confined  to  a 
particular  measure  of  finance,  which,  by  means  of  a  go- 
vernment lottery,  adds  to  the  revenue  of  the  country. 
The  republic  of  Genoa  is  said  to  have  been  the  first 
who  employed  lotteries  for  this  purpose. 

The  earhest  nodce  of  a  public  lottery  in  England 
occurs  in  die  years  1567  ana  1568.  The  propoaala  for 
it  were  published  then,  but  the  drawing  did  not  take 
place  dll  the  year  1569i  «t  the  west  door  of  St.  Paul's 
cathedral.  The  price  of  the  tickets  was  ten  shillings ; 
there  were  no  bluiks;  the  prises  were  chiefly  plate; 
and  the  profits  were  devoted  to  repair  the  harbours  and 
other  public  works  of  the  kingdom.  The  next  lottery 
of  which  we  have  any  record,  was  granted,  in  l6l2,  by 
James  I.  foe  the  purpose  of  carrying  on  the  settlement 
of  Virginia.  The  Virginia*  Company  were  empowered 
to  open  lottery*offices  in  any  part  of  England.  The 
highest  prize  was  4000  crowns,  in  plate.  The  sum  thus 
raised  was  £S9,000.  Soon  afterwards,  the  evils  atten- 
dant upon  lotteries  became  so  apparent,  that  they  at- 
tracted the  attention  of  the  House  of  Commons;  and, 
en  their  representation  of  them  as  a  grievance,  they 
were  suppscased  by  an  order  in  council.   Thesoppres* 


sion,  however,  did  not  continue  Iong>  fbr,  in  1690, 
Charles  L  granted  to  a  companjfi  wno  undertook  to 
supply  London  with  water,  a  special  license  to  erect  i  ^^ 
lottery,  and  this  is  the  earliest  notice  of  lotteries,  ei< 
ther  in  the  Fcedern  or  the  Statute  Book. 

Within  a  year  after  the  Restoration,  Charles  II.  grant* 
ed  a  lottery  for  the  support  of  the  Royal  Fishery  Com- 
pany  of  Greit  Britain  and  Ireland.  The  next  nocioe 
that  occurs  respecting  them  is  in  the  year  1695,  when  ICK. 
private  ones  had  beomie  extremely  numerous  all  over 
the  kingdom—some  for  money,  and  some  for  merchan* 
dixe ;  by  means  of  the  last,  vast  quantides  of  old  sod 
decayed  merchandise  were  put  off.  The  evils  of  these 
had  mcreased  so  rapidly,  tlut^  in  l698,  an  act  of  Pkr-  M 
liament  was  passed  for  suppressing  them.  A  pens)* 
ty  of  £500  was  laid  on  the  nropnetors,  and  £20  oo 
every  person  who  adventured  m  tnem ;  but  small  lot- 
teriea  were  still  carried  on,  under  the  denomination  of 
sales  of  gloves,  fans,  &c.  A  clause,  therefore,  was  in* 
serted  in  an  act  of  the  10th  of  Queen  Anne,  whereby  « 
penalty  of  £500  was  inflicted  on  all  who  thus  attempt* 
ed  to  evade  the  former  law.  This  also  was  ineffectiul, 
for  the  adventure  now  made  depended  on  the  drawing 
of  the  government  lottery ;  and  the  buying  and  sellmg 
of  tickets  was  in  the  state  lotteries  oondnueddll  ll\B, 
when  an  act  was  passed  prohlbidng  all  undertaking! 
resembling  lotteries,  &a  under  a  penalty  of  £100  orer 
and  above  all  former  penalties  against  private  lotteries. 

The  general  plan  of  the  state  lotteries  daring  Che  ^ 
reign  of  Queen  Anne,  was  to  grant  annuities  for  s  fix-  J^,^ 
ed  period,  both  to  blanks  and  prises,  but  at  a  different  ^^ 
rate.  In  the  year  1 710,  the  lottery  consisted  of  1 50,000 
tickets,  at  £10  each:  The  blanks  were  endded  to  in 
annuity  for  thirty-two  years  of  14s. ;  and  the  prizei  to 
an  annuity  for  the  same  period  of  fitmi  £5  to  £IOOO. 
This  was  the  flrst  lottery  for  which  the  Bank  of  Eng* 
land  received  the  subscriptions  for  ffovemment  In 
1712  the  plan  waa  changed ;  the  whole  of  the  money 
advanced  for  tickets  waa  to  be  repaid  in  thir^-two 
years,  with  interest  at  6  per  cent ;  and  within  the 
•aame  period  nearly  half  a  million,  with  interest  st  the 
same  rate,  was  also  to  be  divided,  which  constituted 
the  prizes  of  the  lottery.  This,  in  fact,  was  given  m 
addition  to  interest  at  6  per  cent. 

Sir  Robert  Walpole  mtroduced  a  new  plan  of  lotteij :  Sir  l*  «< 
The  price  of  the  tickets  was  £lO;  the  highest  prise  !»><'*  r 
waa  £10,000,  and  the  lowest  £20.  The  v due  of  both 
blanks  and  prises  was  generally  funded ;  the  blanks 
entiUed  the  holders  to  £5  or  £6  stock  in  the  5  or4 
per  cent.  The  tickets  were  divided  by  the  lottery  of* 
floe-keepers  into  sharea  and  chancea ;  fbr  the  latter 
there  was  no  return  if  the  dcket  was  drawn  a  blank ; 
the  former  endded  the  holders  to  the  proportion  they 
had  purchased  of  blanks  and  priaea.  In  the  vear  1733| 
Parliament  granted  a  lottery  to  set  on  foot  tne  British 
Museum.  It  was  for  1^300,000,  in  dckets  of  £i 
each.  There  were  100,000  dckeU ;  the  first  50,000  to 
determine  the  fate  of  the  second  50,000:  Hence  it  ap- 
pears that  only  £200,000  were  paid  in  prizes,  and 
£  1 0,000  remained  for  the  museum.  In  the  year  I759i 
the  scheme  of  the  public  lottery  indnded  two  prises  o( 
£20.000  each,  which  had  not  been  the  case  since  the 
dme  of  Queen  Anne. 

Soon  after  George  III.  c^me  to  the  throne,  the  Duke  t^ 
of  Oration  introduced  a  material  alteration  in  the  pUn  ^ 
of  the  kitteries.  l*he  subscribers  to  £6OO,OC0  (part  of 
the  loan  of  the  year)  were  entitled  to  60,000  loitery 
tickets  at  £10  each.  The  holdera  of  the  tickets  were 
put  in  possesMon  of  so  much  8  per  cent,  stocks :  tbos  a 
priae  of  £10,000  endded  the  holder  to  an  income  of 
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£300  a-year;  and  a  blank,  valued  at  £6,  to  an  annuity  of 
Ss.  7d. ;  the  value  of  the  annuities,  of  course,  fluctuating 
according  to  the  price  of  the  funds.    Soon  afterwards, 
there  was  another  material  alteration.    The  allowance 
to  blanks  was  discontinued,  and  the  proportion  of  small 
1769.  prizes  was  very  much  increased,     in  1769»  the  mode 
of  paying  the  prises  was  altered.     Instead  of  govern- 
ment annuities,  the  value  was  paid  in  cash.     One  or 
two  priaes  of  £20,000,  and  several  of  £10,000,  were 
introducei ;  and  the  fint-drawn  ticket  for  several  days 
was  entitled  to  £lOOO  or  more.     In  1773,  the  dty  of 
London  presented  a  petition  to  the  House  of  Commons, 
praying  that  lotteries — ^the  pernicious  consequences  of 
which  they  set  forth— -might  be  discontinued,  especi- 
ally in  time  of  peace ;  but  it  had  no  effect.    In  the 
year  1776,  the  old  plan  of  paying  the  prises  in  annui* 
ties  in  the  three  per  cents,  was  revived.     In  the  year 
1778,  six  millions  were  raised  by  a  loan ;  and  the  sub- 
scribers of  £500  might  have  four  tickets  at  £lO  each 
in  a  lottery,  by  which  the  further  sum  of  £480,000  was 
to  be  raised.    At  the  same  time  an  act  of  Parliament 
was  passed,  enacting  that  office-keepers  selling  shares 
of  tickets  which  they  were  not  possessed  of,  should  be 
imprisoned  three  months,  and  pay  a  fine  of  £500 ; 
that  everv  office-keeper  should  pay  £50  for  a  licence, 
to  be  in  force  for  one  year ;  that  no  smaller  share  of  a 
ticket  than  y^th  should  be  sold ;  that  all  shares  should 
be  stamped ;  and  all  schemes  c/l^  private  lotteries,  &c. 
grafted  upon  the  public  lottery  were  prohibited.     No 
business  was  to  be  transacted  at  any  of  the  offices  after 
eight  in  the  evening,  except  on  the  evening  of  the 
Saturday  preceding  the  drawing.    In  consequence  of 
this  act,  the  number  of  dealers  in  lottery  tickets  was  re« 
duced  to  51  in  all  England:  whereas,  'in  1777,  there 
were  about  4000  in  and  about  London.     Before  the 
passing  of  this  act  also,  64th  shares  we^e  sold  in  every 
office ;  and,  in  1777^  there  was  one  office  which  sold 
300th  shares,  at  Is.  each.    Besides  miniature  lotteries, 
with  shilling  tickets,  there  were  tickets  issued  by  pub- 
Ksbers  of  ladies'  pocket-books,  &c.  by  bakers,  dealers 
in  potatoes,  penny-barbers,  &c.  promising  certain  sums 
to  their  customers,  if  their  numbers  should  turn  out 
considerable  prizes  in  the  lottery. 
iipiwx     So  late  as  the  year  1780,  insurances  and  almost  eve- 
■nocct,  ry  oAer  game  upon  lotteries  were  legal ;  but,  in  1782» 
^        they  were  all  prohibited  under  penalties  rec6verable 
before  rosigistrates.     In  this  year  also,  tickets  for  the 
lotteries  established  by  the  Parliament  of  Ireland  were 
permitted  to  be  sold  in  Great  Britain,  under  the  same 
regulations  as  were  enacted  for  conducting  the  British 
state  lotteries.     In  the  year  1785,  lotteries  were  first 
oontncted  for,  entirely  distinct  from  the  loans  of  the 
respective  years :  henceforth  they  have  all  been  manag- 
ed in  the  same  manner. 

In  the  year  1787>  insurances  were  made  punishable 
in  two  modes :  either  by  writ  of  capias,  or  under  the 
Tsgrant  law ;  but  the  first  mode  was  productive  of  such 
bsd  consequences-— scarcely  any  person  being  safe  from 
actions  brought  by  common  informers— that,  in  the 
year  1 793,  it  was  enacted  that  only  the  attorney-gene- 
ral should  sue  for  penalties.  As  insurances  still  conti- 
nued to  be  effected,  to  the  ruin  of  the  public  morals, 
and  the  destruction  of  many  families,  the  act  of  1 793 
contained  several  clauses  against  them.  Prior  to  that 
period  any  person  might  take  down  the  numbers  of  the 
tickets  at  Cowper's  Hall,  as  they  were  drawn,  any  per- 
son who  coolapay  for  a  seat  being  admitted ;  the  pro- 
fit from  the  seats  forming  part  of  the  revenue  of  the  city 
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of  London.  Insurances  were  then  carried  on  every 
hour.  The  insurers  employed  20  or  BO  ^ents  to  collect 
the  insurance,  during  the  42  days  ^at  each  lottery  con- 
tinued drawing ;  some  in  cellars ;  some  at  ban  of  cofiee« 
houses :  the  pun  was  to  receive  a  small  sum  to  return 
a  larger,  if  any  given  number  should  be  drawn  a  priae 
or  blank.  Any  sum  might  be  insured  from  one  to  twenty 
guineas ;  the  price  of  insurance  for  a  guinea,  at  the 
commencement  of  the  drawing,- was  Sd.,  and  it  gradually 
incrwsed.  To  remedy  the  facilities  which  the  insurwa 
derived  from  their  seats  in  the  Jtlall,  the  cemmissioners 
of  stamps  directed  that  an  agreement  should  be  inade 
with  the  city  of  London  to  rent  the  Hall ;  and  by  the 
act  of  the  S3d  Geo.  III.  chap.  62,  no  person  was  peiw 
mitted  to  take  down  the  numbers  of  the  tickeu  as  drawn, 
unless  the  clerks  to  the  managers  and  directeirs,  or 
those  licensed  by  the  commissioners  of  the  stampa;  and 
those  persons  were  to  have  proper  numerical  books, 
every  leaf  to  be  stamped  by  the  commissioners  of  stamps. 
By  other  regulations  in  the  same  act,  insurance  in  the 
lotteiy  was  completely  prevented. 

In  the  year  1802,  the  Irish  lotteries  were  abolished; 
and  the  English  lottery  was  increased  to  100,000  tick- 
ets, divided  into  three  or  four  lotteries,  each  to  be  dnwn 
in  «ght  days.  In  the  year  1808,  there  were  two  re* 
ports  of  a  committee  of  the  House  of  Commons  on  the 
subject  of  lotteries:  the  evidence  adduced  before  diem 
unfolded  a  dreadful  scene  of  misery,  vice,  and  ruin, 
brought  on  by  means  of  lotteries ;  and  they  strongly 
recommended  their  entire  abolition,  or,  if  that  were  not 
done,  that  certain  reguUtions  which  they  specified 
should  be  adopted.  Some  of  their  suggestions  were  for 
a  time  attended  to,  especially  that  which  advised  die 
drawing  of  the  lottery  in  one  day ;  but  at  present  the 
drawing  generally  continues  three  or  four  days,  and 
there  are  four  lotteries  in  the  course  of  tiie  year. 

Having  thus  given  a  brief  historical  sketch  of  lot- 
teries in  this  country,  we  shall  conclude  this  article 
with  considering  them  as  a  measure  of  revenue,  and  as 
they  affect  the  contractors  and  the  purchasers.  The 
gross  sum  received  by  Government,  directly  or  indi« 
rectly,  by  the  lottery,  is  estimated  at  about  L.750,000 ; 
that  is,  about  L.500,000  as  the  price  of  the  tickets,  and 
the  remainder  from  postages,  stamps,  &&  ;  from  this, 
however,  ia  to  be  deducted  the  salaries  of  the  commis- 
sioners, ice,  and  other  expences,  so  that  the  clear  reve- 
nue  cannot  be  rated  higher  than  between  L.  500.000 
and  L.600,000  per  annum.  The  general  advance  put 
upon  tickets  by  the  contractor  used  to  be  about  L.8  per 
ticket,  biit  now  it  is  generally  nearly  L.5.  The  ex- 
pence  of  the  lottery  to  the  contractors  is  supposed  to 
average  about  L.  18,000;  it  answers  to  them  if  four, 
fifths  of  the  tickets  are  sold.  The  lottery-office  keeper 
also  puU  on  a  profit,  which,  in.  those  numbers  divided 
into  eighths,  sixteenths,  &c.  amounts  to  about  L.1 
per  ticket :  about  50  years  ago,  tickets  were  upon  an 
average  of  the  whole  multiplied  by  eight ;  that  is,  the 
aggregate  of  the  whole  tickeU  shared  was  generally 
multiplied  by  eight,  to  find  the  number  of  shares ;  but 
now.  It  must  be  multiplied  by  10  at  least,  the  higher 
numbers  having  decreased,  and  the  lower  increased. 
With  x^pect  to  the  purchasers  of  tickcU,  let  us  sup- 
pose  that  the  actual  value  of  tlie  tickets  is  L.IO,  and 
that  Uicy  are  sold  at  L.19.  it  is  evident  that  the  adven- 
turers  in  such  a  lottery  (and  such  may  be  considered 
the  average  of  lotteries  in  general)  gamble  at  a  disad* 
vantage  of  nearly  L.lOO  per  cent  (w.  s.) 
LOUGHBOHOUGH  is  a  market  town  of  England, 
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in  tlie  county  of  Leicester.  It  is  situated  on  a  branch 
of  the  river  Soare^  over  which  there  is  a  good  stone 
bridge ;  and^  on  the  sirle  of  the  Loughborough  canal^  which 
communicates  with  the  Soare,  the  town  consists  of  one 
principnl  street^  formini?  part  of  the  road  from  Leices- 
ter to  Derby,  and  four  smaller  ones^  by  which  it  is 
crossed  at  right  angles.  Many  of  the  houses  have  an 
ancient  and  irregular  appearance,  which  takes  away 
from  the  look  of  the  town.  The  church  is  a  large  pile  of 
building.  There  is  also  here  a  grammar  school,  a  cha- 
rity school  for  80  boys  and  20  girls,  and  meeting-houses 
for  the  Presbyterian  Baptists,  Quakers,  and  Wesley  an 
Methodists.  The  principal  manufactures  of  Lough- 
borough are  hosiery,  wool-combing,  and  stocking- 
knitting.  The  population  of  the  parish,  in  1811,  was 
1218  houses,  1179  families,  and  5400  inhabitants. 

LOUISBOUUG.     See  Breton,    Cap*,    vol.   iv. 
p.  457,  458. 

LOUISIANA  is  the  name  given  in  honour  of  Louis 
XVL  to  an  extensive  country  in  North  America»  belong- 
ing to  the  United  States.  The  boundaries  of  the  country 
have  never  been  satisfactorily  determined.  On  the  east  it 
is  considered  as  bounded  by  the  Perdido,  a  river  in  West 
Florida.  The  Rio  Colorado  forms  its  western  bounda- 
ry. On  the  north  it  is  unlimited,  but  may  be  considered 
as  reaching  the  Winnipec  river  and  lake.  The  extent  of 
coast  between  the  mouth  of  Lake  Ponchartrain  and  that 
of  theMexicano,  is  about  280  miles;  between  the  Mexi- 
cano  and  the  Perdido,  420  miles ;  between  the  Perdido 
and  Colorado,  720  miles ;  and  between  the  Perdido  and 
Bravo,  1020  miles. 

Louisiana  is  divided  into  two  governments,  the  state 
of  Louisiana,  and  the  territory  of  Louisiana. 

The  state  of  Louisiana  comprehends,  1st,  The  county 
between  the  Perdido  on  the  east,  the  Missisippi  on  the 
west,  the  Ibberville  and  the  Gulf  on  the  south,  and 
the  Missisippi  territory  on  the  north ;  2.  The  island  of 
Orleans,  the  name  given  to  the  tract  between  the  Mis- 
sisippi on  the  S.W.  and  the  Ibberville  and  lakes  Mau- 
repas  and  Ponchartrain  on  the  N.  £.  It  stretches  from 
£.  S.  £.  to  N.  N.  W.  and  is  about  16*0  miles  long,  with  a 
breadth  varying  from  6  to  25  miles ;  and  3.  All  the  ter- 
ritory west  of  the  Missisippi,  and  south  of  Lat  3S^ 

The  territory  of  Louisiana  comprehends  all  the  coun- 
try west  of  the  Missisippi,  and  north  of  Lat.  3S\ 

The  state  of  Louisiana  is  divided  into  5  districts,  viz, 

Poptilaiion, 
Parish  of  Orleans,  viz. 
City  &  Sub.  of  N.  Orleans 
Precincts  of  N.  Orleans 
Parish  of  Ploqucmine  {-  32,402 

^.— -  St.  Bernard 

St.  Charles 

■  ■  St.  John  Baptist 


Q  J  Opelonsai 
^    J  Atakap&B 
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Parish  of  Opelousaa 
■■  Atakapas 


PopuhHMt 
63,139 


12,417 


Total  PopuI&doQ       7S,^6 


The  territory  of  Louisiana  is  divided  in  the  following 
manner : 

3505 

-     5667 

.       4620 

.    3888 

2103 

188 

874 


District  of  St  Charles        ... 

■  St.-  Louis        ... 
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Settlements  of  Hopefield  and  St.  Francis 
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The  bank  of  the  Missisippi,  from  the  bend  at  the  ^^i 
mouth  of  the  Missouri  to  Cape  Girardeau,  a  distance  of  ^|j^| 
157  miles^  is  generally  high,  forming  a  ridge  of  mode* 
rate  elevation ;  and  it  has  a  mountainous  appearance 
from  Cape  Girardeau  to  the  grand  chain  of  rocks,  a 
distance  of  2 1  miles.     Below  this  chain^  the  bank  it 
nearly  on  a  level  with  the  river^  and  in  freshes  is  alxoost 
every  where  overflowed.     The  country  to -the  west  of 
it,  from  20  to  50  miles  in  breadth^  is  an  immense  swamp 
of  more  than  40,000  square  miles,  stretching  to  the 
mouth  of  the  river,  and  annually  overflowed  during  the 
freshes.     The  country  between  this  swamp  and  the 
Viceroy alty  of  Mexico  consists  of  vast  steppes  or  sayan* 
nahs  covered  with  grass.     These  steppes  are  desaibed 
by  Mr.  Jeflerson  as  too  rich  to  bear  fruit  trees,  and  are        i 
covered  with  a  tall  rich  grass^  in  which  nuniberieM 
herds  of  buffaloes  and  deer  are  lost.     The  cultivable 
land  near  New  Orleans  is  highly  fertile,  andsoiethak* 
near  the  Missouri^  and  on  the  western  branches  of 
the  Missisippi. 

A  district  of  country  called  the  Mines,  about  50 
miles  long  and  25  broad,  contains  the  celebrated  lesd 
mines  of  Louisiana.  This  tract  begins  about  25  or 
SO  miles  west  of  St.  Genevieve.  The  Mine  le  Molt  u  Misa 
the  nearest  to  the  Missisippi.  The  Mines  of  Garbent 
are  17  miles  from  the  first,  the  New  Diggings  IS  miles 
farther ;  the  Mine  le  Berton,  diocovered  about  64  years 
ago,  three  miles  farther ;  and  the  old  mines  five  miltf 
farther,  and  83  from  St.  Louis.  The  ore  is  very  ridi 
and  abundant  in  this  tract.  It  sells  at  18  or  20  dol- 
lars a  thousand- weight  at  the  works,  while  the  metal 
brings  five  dollars  a  hundred- weight.  It  yields  about 
80  or  90  per  cent,  of  pure  metal.  In  1807i  «bout  91- 
stone  were  smelted.  The  whole  county  contains  only 
one  air  furnace,  which  is  at  Mine  le  Berton,  where  an  ex- 
tensive shot  manufactory  has  been  established.  ^^^ 

Louisiana  is  not  celebrated  for  its  manufactures.  The  ^^ 
Acadians  manufacture  a  little  cotton  into  quilts  and 
cottonades,  arid  some  of  the  poorer  planters  in  the  ^**^' 
parts  of  the  province  spin'and  weave  some  negro  elotni 
of  cotton  and  wool  mixed.  Here  is  a  machine  for  spin- 
ning cotton  in  the  parish  of  Ibberville,  and  another  m 
the  Opelousas.  See  New  Orleans  for  an  account  oi 
its  manufactures. 

The  productions  of  Louisiana  are  sugar,  cotton,  owa© 
indigo,  rice,  furs,  peltry,  lumber,  tar,  pitch,  floor, 
hoTsesi  cattle,  and  lead;  but  of  these  only  cotton,  sugtf. 
molasses,  and  furs,  are  exported.  In  the  year  180S,  x^ 
sail  entered  the  Missisippi,  via.  170  Americans,  P' 
Spanish,  and  1  French.  Their  tonnage  was  3S,1^^ 
The  vessels  which  left  the  Missisippi  were  265  in  nuxn- 
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hkm,  ber,  vis.  158  Americans,  weighing  21,383  tons,  104 
Spanish,  9753  tons,  and  3  French,  IOj  tons  ;  the  total 
tonnage  being  34,2 11. 

The  amount  of  imports  into  Louisiana  and  the  Flo- 
ridas,  and  of  exports  to  the  United  States  Trom  the 
same  counties^  is  as  follows : 


Vtf 

ti- 


Imports* 
DoUan. 

1802 1,224,710 

1804 2,500,000 


Erports. 

Dollars. 
1,005/214 
2, 1 57,005 


From  the  Port  of  New  Orleans, 

rDomestic 1,753,971? 

1810 JForeign 136,978 

L        ToUl  ....  1,890,952 

C  Domestic 2,501,842 

jgjj  TForeign •  148,208 

/  Total  ....  2,650,050 

id  Xa-  The  commerce  of  this  country  is  greatly  facilitated  by 
»B.  lU  inland  navigation  The  Mrssxsippi,  (see  that  arti- 
cle,) the  Red  River,  the  Arkansas,  the  Ohio,  the  Mis- 
souri, and  the  Illinois,  with  tlieir  branches,  lay  open 
an  extent  of  inland  navigation  which  has  no  parallel  on 
the  globe.  The  difficulty  of  ascending  the  Missisippi 
has  cut  off  New  Orleans  from  supplying  the  western 
states  with  foreign  merchandise ;  but  we  have  no  doubt 
that  die  steam  vessels  have  already,  in  a  great  measure, 
removed  the  evil.  The  mode  in  which  coasting  vessels 
transport  the  merchandise  to  New  Orleans,  is  to  aseend 
Lake  Ponchartrain  to  the  mouth  of  Bayau  St.  John. 
The  goods  arc  then  put  into  boats,  carried  up  the  Bayau 
six  miles^  and  from  thence  to  the  city  through  the  ca- 
nal of  Carondolet,  which  is  two  miles  long.  In  1 809, 
congress  appropriated  25,000  dollars  for  carrying  the 
canal  to  the  Missisippi. 
nasd  The  only  town  of  consequence  in  Louisiana  is  New 
M.  Orleans,  an  account  of  which  will  be  found  under  Nfiw 
OatCANS.  St  Louis  is  a  village  of  200  houses,  finely 
situated  on  the  Missisippi,  in  West  Long.  89"*  S&,  and 
North  Lat  SS*  18'.  The  town  and  its  district  contain 
5667  inhabitants.  St  Genevieve  is  73  miles  below  St 
Louis,  in  West.  Long.  89®  28',  and  North  Lat  37**  51'. 
it  is  the  storehouse  of  the  neighbouring  mines,  and  with 
its  disfaict  has  a  population  of  4620.  New  Madrid  is 
181  miles  below  St  Genevieve,  in  West  Long.  89**  28', 
and  North  Lat.  36*  34'.  It  has  suffered  greatly  from 
earthquakes.  It  is  the  lowest  settlement  on  the  w^est 
side  of  the  river,  and  contains,  with  its  district,  2103 
inhabitants. 
°*  The  principal  rivers  in  Louisiana  are  the  Missisippi, 
Missouri,  Ibbcrville,  Perdido,  (see  Florida,)  St  Pierre, 
I>e  Moines,  St  Francis,  White  River,  Arkansas,  Red 
Kjver,  Bayau  Chafaila,  Rio  Mexican©,  Sabine,  and 
Rio  de  la  Trinidad.  For  an  account  of  the  Missisippi 
nver,  see  Missisippi.  The  Missouri,  near  its  source, 
w  formed  of  three  branches,  which  rise  among  the  rocky 
nwrnntaina,  one  in  lat  48^  north,  another  in  lat  42" 
north,  and  all  of  them  nearly  in  122^  West  Long.  The 
dirtance  through  which  the  Missouri  is  navigable  before 
It  fidls  into  the  Missisippi,  is  said  to  be  3106  miles,  but 
Morse  thinks  it  only  about  2400.  As  the  Missouri 
wanch  18  inuch  larger  than  the  Missisippi  branch,  the 
•ttn«  of  Missouri  has  been  given  by  some  geographers 


to  their  united  stream.  The  Ibberville  is  a  Vayau  or  Louiiiana. 
outlet  of  the  Missisippi,  beginning  15  miles  below  Ba-  "^-^y*"^ 
ton  Rouge,  and  121  above  New  Orleans.  It  is  navi- 
gable three  months  in  the  year  for  boats  drawing  five 
feet  of  water :  It  is  wholly  dry  for  several  months.  The 
water  of  the  Missisippi,  in  the  time  of  freshes,  flows 
through  the  Ibberville  into  Lake  Maurepas,  and  thence 
into  Lake  Ponchartrain. 

The  river  St.  Pierre  runs  into  the  Missisippi  10  miles 
below  the  falls  of  St  Anthony.  It  rises  far  to  the  west, 
and  is  very  large. 

The  river  De  Moines  nms  into  the  Missisippi  be- 
tween the  St.  Pierre  and  the  Illinois. 

The  river  St  Francis  falls  into  the  Missisippi  508 
miles  below  the  Missouri,  in  Lat.  34"  44'  N.  and  Long. 
90*  29'  W.  by  a  mouth  200  yards  wide.  It  is  naviga- 
ble  for  more  than  200  miles. 

The  White  River  falls  into  the  Missisippi  595  miles 
below  the  Missouri,  and  by  a  mouth  150  yards  wide. 
It  is  navigable  upwards  of  100  miles. 

The  Arkansas,  which  rises  in  Mexico,  flows  into  the 
.Missisippi  615  miles  below  the  Missouri,  in  Lat.  34^ 
1'  N.  Mid  Long.  910  4'  W.  It  is  navigable  for  500  or 
OOO  miles.  If  it  is  the  same  with  die  Napestle,  as 
Humboldt  supposes,  its  length  must  be  ^tt  least  1500 
miles. 

Red  River  falls  into  the  Missisippi  1068  miles  below 
Ae  Missouri.  It  rises  in  Mexico,  and,  according  to 
Humboldt,  is  supposed  to  be  the  same  as  the  Rio  de 
Pecos.  U  this  is  the  case,  its  length  will  be  upwards  of 
1200  miles. 

The  Bayau  Chafaila  leaves  the  Missisippi  three  miles 
below  the  mouth  of  Red  River. 

The  clunate  of  Louisiana  below  the  Ohio  is  describ-  Climate, 
ed  as  very  unhealthy,  from  the  number  of  swamps  and 
marshes.   It  is  more  salubrious  along  the  Missouri,  and 
farther  north.     At  New  Orleans,  the  weather  is  very 
agreeable  in  winter,  but  hot  and  sultry  in  summer. 

The  population  of  Louisiana,  in  1810,  was  as  fol-  Popuktioii. 
lows : 

r  Whites  .  .  34,3117 
State  of  Louisiana  .  .  .  J  Free  blacks  7,583  >   54,814 

I  Slaves    .  .  12,920  J 

.       ^  r  Whites . .  17,2277 

Temtory  of  Louisiana  .  i  Free  bkcks      607  >  20,845 

(.Slaves  .  .  .  3,011  J 


Total 75,659 

About  two-fifths  of  the  settlers  on  the  Spanish  side  of 
«ie  Missisippi  are  supposed  to  be  Americans.  Below 
New  Orleans  the  population  is  French. 

Louisiana  was  first  discovered  in  1541  by  Ferdinand  Hifto^^ 
de  Soto;  and  m  1682  it  received  its  name  from  Mons 
Salle  from  Canada,  who  first  traversed  the  Missisippi. 
In  November,  1762,  Louisiana  was  ceded  by  Fr^lce 
*^  I^^l  ^V^  ^^  Spaniards,  owing  to  tiie  resistance 
ot  the  inhabitants,  did  not  obtain  possession  of  it  till 
1 769.  By  the  treaty  of  Ildefonso  of  1800,  Spain  ceded 
Louisiana  to  France ;  and  from  France  it  passed  to  the  . 
United  States  in  1 803. 

The  territory  of  Orleans  was  made  a  state  in  1811, 
and  the  country  between  the  Ibberville  and  the  Per- 
dido was  taken  possession  of  in  1811  and  1812.  See 
Hurnboldts  Polihcal  Essay  on  the  Kingdom  qf  New 
Spain;  Uor^s  System  of  Geography,  and  our  irtides 
America  and  Florida. 

r'nnTu  ^^'  ^"""i^  "i"-  .^^^  Botany,  VoL  IV.  p.  26. 

LOUTH,  anciently  Luda,  a  market  town  of  Enir- 

land,  m  the  county  of  Uncoln,  is  agreeably  situatwi 
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LoaA.      on  the  river  Ludd  and  the  Louth  canal,  in  a  fertile    the  county  are  wheats  barley,  oats,  flax,  and  potttoet;    I 
—"'"'"*  vale,  at  the  east  foot  of  the  Wolds.     The  streets  are    and  there  is  also  a  good  deal  of  peas  and  red  clover!  ^ 
neat  and  dean,  and  many  of  the  houses  elegant     The    Louth  is  not  a  breeding  county;  but  its  breed  of  cattk 

Erincipal  public  buildings  are  the  church,  tlie  town-  is  the  small  stunted  one  which  pervades  Ireland.  The 
all,  the  mansion-house,  or  assembly  rooms,  and  the  com  produced  in  this  county  finds  its  way  to  Drogheda 
theatre.  The  church  of  St.  James  is  a  spacious  build-  and  Dublin ;  the  former  of  which  is  the  largest  com 
ing,  and  has  a  very  handsome  spire,  about  288  feet  market  in  the  kingdom.  The  wheat,  however,  is  sold 
high,  which  has  beeii  greatly  admired.  The  town-  in  general  to  the  different  flour  mills,  which  are  here 
haU  is  an  old  plain  building,  at  the  end  of  the  principal    numerous. 

street  leading  to  the  market-place.  The  mansion-house  The  principal  proprietors  of  the  county  are  Lord  Ro-  LdU 
is  fitted  up  in  the  Grecian  style  with  considerable  taste ,  den,  Mr.  Forster,  and  Lord  Fortescue.  Besides  the  popiflJ 
and  the  theatre  was  built  by  Mr.  Blythe,  a  public-spi-  town  of  Dundalk,  Lord  Roden  possesses  6000  acres,  1 
rited  individual,  who  has  contributed  greatly  to  the  im-  4050  of  which  are  let  on  determinable  leases.  Mr.  For-  I 
provement  of  the  town.  There  are  other  three  churches,  ster's  estate,  situated  at  Collon  and  Dunleer,  is  alaoit  I 
belonging  to  the  Catholics^  the  Baptists,  and  the  Me-  as  large.  That  of  Lord  Fortescue  is  nearly  of  the  I 
thodists.  There  is  here  also  a  free  grammar  school  same  size.  The  estates  of  the  other  proprietors  are  j 
founded  by  Edward  VL  and  a  free  school  for  -pom  worth  from  £l50  to  £2000  per  annum,  and  the  farms  j 
boys,  both  of  which  are  well  endowed.  The  principal  are  in  general  large.  The  average  rent  of  land  is  30 
manufactures  are  a  carpet  and  blanket  manufactory,  a    or  31  shillings  per  acre. 

large  soap  manufactory,  and  a  paper  mill.    The  trade        The  following  were  the  prices  of  labour  and  provi-  Ptvu'l^ 
of  this  place  is  greatly  promoted  hy  the  canal,  by  means    sions  in  181 1.     Wages  of  a  man  in  the  year,  £15, 158.;  tmrL. 
of  which  vessels  of  considerable  burden  export  quan-    do.  of  a  woman,  £lO.   Grazing  a  cow  per  week,  is.  id. ;  P*"** 
tities  of  com  and  wool,  and  bring  back  timber,  coals,    do.  a  horse,  6s.  6d.     Kilkenny  coal,  per  cwt  Is.  6d. 
and  groceries.     The  vicarage  house,  called  the  Hermi-    Lime,  per  barrel.  Is.  4d.    Hay,  per  ton,  £d,  lOs.  Beef, 
tage,  is  deserving  of  being  yisited.     The  population  of    per  lb.  6d. ;  mutton,  7d. ;  veal,  8d.     Eggs,  per  score^ 
the  town  and  parish,  in  1811,  was,  houses  983,  families    Is.  7d.    Fowls,  per  couple,  lOd.    Turkeys,  each.  Is.  lOd. 
1018,  and  inhabitants  4761.     See  Beauties  of  England    Geese,  Is.  2d.  I 

and  Wales,  vol.  ix.  p.  695.  The  mineralogy  of  this  county  does  not  seem  to  have  MiDSili- j 

LOUTH,  a  maritime  county  of  Ireland,  in  the  pro-  been  much  examined.  Limestone  is  found  in  a  small  * 
vince  of  Leinster,  is  bounded  on  the  north  by  Armagh,  tract  in  the  neighbourhood  of  Carlingford,  and  at  Cas-  j 
cm  the  north*east  by  the  bay  of  Carlingford,  by  which  tletown,  on  the  confines  of  Armagh.  A  fine  white  | 
it  is  separated  from  Down,  on  the  east  by  the  Irish  sea,  shelly  marl  occurs  in  great  abundance  in  the  bogs  un- 
on  the  south  by  Meath,  and  on  the  west  by  Meath  and  der  tne  turf.  Some  ochres  and  soap  rock  have  been 
Monaghan.  Louth  is  about  27  English  miles  long,  and  foimd ;  and  a, lead  mine  was  once  wrought  at  Salten* 
18  broad;  and  is  the  smallest  in  Ireland.  Its  area  is  town,  on  the  sea  coast,  near  Castlebelhngham.  The 
about  177,926  acres,  or  278  square  miles.  prevailing  rock  is  called  whinstone,  which,  according 

Louth  is  in  general  a  rich  and  well-cultivated  coun-  to  Sir  C.  Coote,  contains  46  parts  of  silica,  22  of  alu* 
ty.  Its  general  aspect  is  fiat,  with  gentle  superfi-  mine,  28  oxide  of  iron,  and  4  of  lime.  The  same  stone 
cial  undulations,  excepting  in  the  peninsula  between  is  found  in  Armagh  and  Monaghan.  In  the  pariah  of 
Carlingford  and  Dundalk  bays,  and  on  the  confines  Creggan,  lead  is  supposed  to  exist,  and  there  are  seveial 
of  Armagh,  where  it  rises  into  hills  of  considerable    slate  quarries  in  it. 

elevation.  The  greater  part  of  this  county  is  under  The  principal  river  of  Louth  is  the  Boyne,  which  Bi«^ 
tillage;  and  the  spirit  of  agricultural  improvement  has  runs  through  Meath,  forming  the  southern  boundary 
shewn  itself  more  here  than  in  most  other  parts  of  Ire-  of  Louth,  about  two  miles  west  of  Drogheda,  and  dis- 
land.  This  happy  effect  has  been  owing  chiefly,  if  charges  itself  into  the  sea  about  two  miles  below  that 
not  wholly,  to  the  activity  and  example  of  the  late  town.  The  celebrated  battle  fought  at  a  ford  of  this 
X^rd  Chief  Baron  Forster,  and  of  his  son,  the  Right  Hon.  river  bv  King  William  has  been  commemorated  by  a 
John  Forster,  who,  both  in  his  public  and  private  ca-  magnificent  obelisk,  which  stands  near  tome  scenery  of 
padties,  has  been  the  unceasing  promoter  of  the  agri-  great  beauty.  A  wooded  plain,  through  which  the  vie- 
cultural  prosperity  of  his  country.  Mr.  Wakefield  in-  torious  army  marched,  runs  down  to  the  place  where 
forms  us,  that  Mr.  Kieman,  the  agent  of  Mr.  Forster,  it  crossed  the  river.  It  is  about  nine  miles  distant  fi](^ 
allows  the  thistles  and  ragweed  with  which  his  pas-  Drogheda,  and  is  bounded  on  one  side  bv  the  beautinu 
turai  abound  to  attain  their  full  size,  when  they  are  cut  domain  of  Mr.  Belfour,  and  on  th^  otner  by  that  ot 
and  burnt,  and  the  ashes  sold.    His  fallows  are  plough-    Mr.  Codrington.  . 

ed  five  times;  but  a  roller  is  never  used,  shovellmg  The  principal  towns  and  places  in  ^**^  J?*?^' 
being  employed  in  its  stead.  He  occupies  250  acres,  dalk,  Drogh^,  Carlingford,  and  CoUon.  Drcffheda 
about  20  of  which  are  in  fallow;  and  nas  about  140    has  already  beendescribed  ui  a  separate  '^^^^^^ 


allowing  to  each  acre  100  barrels,  each  weighing  S^  lanes.     The  harbour  is  safe   and  oonmiodiouai.^ 

cwt.  at  one  shilling  per  barrel.    This  process,  however,  though  inferior  to  Drogheda,  it  exports  oonsideraw 

ii  employed  only  once  in  «0  years.    The  rents  in  the  quantities  of  com.    The  bajr  has  good  mooring  ^ 

neighbourhood  of  Collon  were  then  about  two  guineas  abounds  with  fish.    There  is  a  market^houac  m  w 

per  acre.    A  guinea  per  iicre  was  paid  for  ploughing ;  town«  and  it  has  a  considerable  manufacture  of  ^^^^ 

jbnt  it  was  difficult  to  get  half  an  acre  tilled  m  this  man«  linens,  and  cambrics.     Dundalk  is  a  close  ^'^''^^ 

ner  in  a  day.    Mr.  Wakfefield  also  remarks  that  the  which  the  Earl  of  Roden  is  patron.    Carlin^ord  »<^ 

lands  of  CeOon  wer«  cold  and  heavy,  and  that  the  fields  a  sea^port  town.    Its  castle,  said  to  he  built  hj  ^^| 

were  large  and  well  divided.    The  principal  crops  ia  John,  stands  on  a  solid  xoek,  washed  by  the  sei*   ^ 
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te.  harbour  is  between  three  and  four  miles  lon^,  and  as    the  cathedral,  and  the  church  of  the  Franciscans,    Louvaine. 
"^  many  broad ;  and  the  Urgest  vessels  can  anchor  in  20    which  contains  the  tomb  of  Lipsius.     The  Maison  de 

fathoms  of  water.      It  is  celebrated  for  its  excellent    Ville  is  a  curious  specimen  of  the  florid  Gothic^  and  is  ^^^^<>''- 
oysters.     Larg^  quantities  of  butter^  brought  by  the    larger  and  more  elaborately  wrought  than  Henry  VIII. 's 
canal  from  the  county  of  Tyrone,  are  shipped  at  this    chapel.     The  cathedral  is  large  and  uniform.    The 
port,  and  it  has  also  a  share  in  the  ex^Mrt  of  the  linen    two  massive  and  lof^y  towers  on  the  west  front  were 
manufactured  in  the  neighbourhood.     Collon  is  a  vil-    the  base  of  three  spires  blown  down  in  1604 ;  the  cen« 
lage,  surrounded  by  trees,  and  delightfully  situated    tral  one  exceeded  5^  feet  in  height, 
among  bills.     In  1810  it  consisted  of  about  a  hundred        The  university  of  Louvaine  was  established  in  1^2S, 
neat  houses,  all  white  washed.     It  has  a  church,  with    by  John  IV.    duke    of   Brabant,    and  was  enriched 
a  stone  bridge  across  the  nver,  and  a  bleaching-green    with  high  privileges  by  the  Popes  Martin  V.  and  £u« 
near  it.      This  village  has  arisen  within  the  last  40    gene  IV.  which  were  confirmed  and  augmented  by 
years,  principally  by  Uie  exertions  of  Mr.  Forster,  whose    Philip  II.  king  of  Spain.     It  had  more  than  20  colleges, 
estate  is  at  Collon,  and  who  has  established  in  the  viU    which  were  much  admired  for  their  situation  and  their 
lace  a  ootton  manufactory.     **  Though  there  are  many    architecture ;  but  in  this,  as  in  almost  every  other  re- 
other  seats  in  the  county,"  says  Mr.  Wakefield,  '*  I    spect,  it  has  lost  its  importance.    At  the  beginning  of 
must  in  a  particular  manner  call  the  traveller's  atten-    the  14th  century,  4000  houses  were  inhabited  by  do- 
tbn  to  this  interesting  spot,  which,  in  every  point  of   thiers,  who  employed  about  105,000  workmen ;  and 
view,  is  superior  to  them  all.    No  place  in  the  island  is    it  is  a  traditionary  report,  that  when  the  weavers  left 
more  worthy  of  notice,    fiv  the  improvements  around,    off  work,  it  was  announced  by  a  large  bell,  in  order 
the  stranger  will  perceive,  long  before  he  reaches  it,  the    t)»at  the  children  might  be  taken  home,  lest  they  should 
plans  of  a  great  and  comprehensive  mind,  executed    be  trampled  to  death  by  the  crowd  of  workmen.     In 
with  much  taste  and  judgment    The  roads  in  the    1580,  these  workmen  revolted  against  Stanislausi  duke 
neighbourhood  are  in  as  good  order  as  any  in  Europe."    of  Brabant,  and  laid  waste  the  country.     Having  been 
Thm  were  no  fewer  than  ISOO  looms  employed  in  ca-    besieged,  they  were  all  taken  and  banished,  and  froxa 
lico  weaving,  by  two  persons  in  the  neighbourhood  of    that  time  Uie  trade  of  Louvaine  declined.     Some  trade 
Collon.     The  cloth  is  chiefly  7.8ths  wide.  is  carried  on  here,  in  oil  of  turpentine,  colzat,  grain, 

il  Louth  sends  one  member  to  Parliament,  chiefly  by  hops,  and  spiceries.  The  grain  and  hops  are  of  a  very 
the  influence  of  Lord  Roden  and  Mr.  Forster.  Its  po:  fine  quality.  Beer  is  made  in  great  quantities,  and  sent 
pulation  was  a  long  time  ago  estimated  at  57,750.  The  to  Antwerp,  Brussels,  Liege,  Tirlemont,  and  other 
proportioin  of  Cauolics  to  Protestants  is  estimated  at  places.  Vessels  under  150  tons  can  come  up  to  the 
15  to  1.  Collon  is  considered  the  most  Protestant  pa-  town ;  but  larger  ships  are  obliged  to  unload  at  Ant« 
rish  in  the  county.  The  church  is  attended  by  about  werp.  Population  18,000.  ^t  Long.  4^  41'  46^. 
150  peraons,  and  the  Catholic  chapel  by  about  1000.    North  Lat.  5iy  58'  26". 

There  ia  also  a  Methodist  meeting-nouse  in  the  village.         LOW    COUNTRIES.      See    BsABi^NT   and   the 
ifac-        The  principal  manufactories  have  already  been  no-    Netherlands. 

tioed  in  our  artide  DaoGHBoA,  and  in  the  description  LOWESTOFF,  a  market  town  of  England,  in  the 
of  the  other  towns.  In  the  parish  of  Clonmore  there  county  of  Suffolk,  is  situated  upon  the  most  eastern 
are  53  looms  employed  in  weaving  linen  for  the  Dro-'  point  of  the  English  coast,  on  a  lofty  eminence^  com« 
gfaeda  market.  manding  a  fine  view  of  the  German  ocean.    It  con« 

jqitin.  This  ooanty  contains  a  great  number  of  the  high  ar«  sists  of  one  principal  street,  gradually  descending  from 
tificial  moiihds  which  prevail  in  Irdand,  and  are  called  north  to  south,  and  intersected  by  several  smaUer 
raths.  One  of  these  raths,  near  the  church  of  Rath-  streets  and  lanes,  all  of  which  are  paved,  but  narrow^ 
drumming  la  m  good  preservation.  It  consists  of  an  and  built  in  an  irregular  manner.  The  houses  on  the 
elevated  area,  60  yaros  in  diameter,  endrded  with  a  east  side  of  the  high  street,  which  stands  on  the  sum- 
double  fosse  and  mounds,  the  whole  forming  a  drcle  mit  of  the  diff,  face  the  sea.  At  the  bottom  of  the  emi* 
180  yards  in  diameter.  A  full  account  of  them  will  be  nence,  the  sides  of  which  are  converted  into  gardens,  is 
seen  in  Wriffht*s  Louthiana.  a  long  range  of  buildings  or  fiahing«hou8es^  eztendhig 

See  Beaufort's  Memoir  of  a  Map  of  Ireland;  Wake*    the  whole  length  of  the  town, 
field's  SlaUsiictU  Account  of  Ireland^  passim  ;  and  Ma-        The  parochial  church  of  Lowestoff  is  situated  about 
son's  Statical  Account^  or  Parochial  Survey  of  Ireland,    half  a  mile  west  of  die  town.     It  is  a  fine  building,  in 
vd.  1.  p.  196,  205,  and  623.  the  pointed  style  of  architecture,  and  45  feet  high,  57 

LOuVAINE,  supposed  to  be  derived  from  Zo  and  broad,  and  182  feet  long.  The  tower,  induding  a 
vea,  which  signify  a  hill  tenmnating  a  plain,  is  a  town-  leaden  spire  of  50  feet^  is  120  feet  high.  In  consequence 
in  the  kingdom  of  the  Netherlands,  and  formerly  the  of  the  distance  of  the  church,  two  (Sapels  were  erected 
capital  of  Brabant  It  is  situated  on  the  river  £>yle,  here  before  the  Reformation.  One  of  these  has  been 
about  fomr  leagues  from  Brussels,  and  as  much  from  destroyed  by  the  sea,  and  the  other^  which  had  gone 
Malines.  In  uie  year  1700,  it  was  about  five  miles  in  to  nun,  was  rebuilt  in  1^8.  There  are  meeting, 
drcnity  including  many  fine  gardens  and  meadows.  It  houses  also  for  the  Presbyterians  and  Methodists.  The 
had  eight  gates,  three  markeUplaces,  and  fifty-three  other  public  buildinf^  and  establishmenta  are  the  com 
towcn  within  its  walls,  one  of  which,  called  Verlorei^  cro9*,  the  grammar  sdiool,  foimded  by  Mr.  Annot> 
cojf ,  was  so  high,  that  in  a  dear  day  Uie  towns  of  Ant-  Wilde's  8diool>  fat  instructing  forty  boys  in  Latin  and 
werp  and  Bruaseb  could  be  distinctly  seen  from  it.  writing,  a  theatre^  tibe  batteries  and  ^rts  erected  for 
It  had  14  com  mills,  IS  great  streets,  whidi  traversed  the  defence  of  the  town  ui  1774,  1782,  5ec.  &a  and  the 
the  dtj  frana  one  end  to  the  other,  140  other  streets,  lighthouses,  erected  on  an  elevated  point  of  land  over 
16  stone  bridges,  and  14  public  fountains.  Its  public  the  edge  of  the  diff,  (see  our  artick  Liohthouse,  in 
buiUinga  were  then  aumptooasy  and  its  churdi-  this  volume,  p.  7.)  The  prindpal  part  of  the  trade  ot 
<t  and  monasteries  were  numerous  and  beautiful,  this  town  eonaists  in  the  baring  fisnery.  Previous  ta 
Louvaine  la  now  nearly  decayed,  and  the  princu  1781^  there  were  <mly  S5  vessel  annually  employed  iiv 
¥•1  dqecta  of  interest  in  it  at€  the  Maison  de  ViUvj,    that  fiaheiy,  which  averaged  about  ftl  laata  foe  eacbt 
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£  lOjOOO  by  mackarel.     The  maclcarel  fishery^  in  which  tention  of  doing  any  thing  foolish^  or  that  might  in  any 

S3  boats  are  enp^aged^  commences  in  the  end  of  May^  degree  obscure  the  glory  of  thit  house  of  Loyola."  His 

and  continues  till  the  end  of  June,  supplying  tl^  Lon-  brother  was,  by  this  speech,  lulled  into  security ;  and 

don  market ;  and  between  June  and  October,  when  the  while  he  indulged  the  hope  that  nothing  disagreeable 

herring  fishery  commences,  plenty  of  fine  joals  are  would  happen^  Inigo  mounted-^onule  and  departed  fhxn 

caught.     The  manufactures  of  Lowestoff  are,  fine  and  Loyola. 

coarse  pottery  and  cordage.     It  has  lately  been  much  Having  imived  at  Montserrat»  he  there  devoted  faini* 

resorted  to  for  sea-bathing,  and  four  batlimg.machiner  self  to  the  service  of  tlie  Virgin,  by  becoming  her  knigfat, 

are  kept  for  this  purpose.     The  town  and  jmrish  con-  and  made  a  vow  of  perpetual  chastity.     He  now  b^an 

tained,  in  1811,  623  houses,  673  families,  and  a  jxi-  to  practise  the  most  severe  austerities.  He  flogged  him* 

pulation  of  SI  89*     See  the  Beauties  ojT  England  and  self  several  times  a-day,  and  disfigured  himself  so  much 

Wales,  vol.  xiv.  Suffolk,  p.  376 ;  and  Giliingwater'sHi^«  that  he  was  pointed  out  and  hooted  at  in  the  street!. 

iorical  Account  of  the  ancient  Totvn  of  Li)tv€stoff,  4tQ.  Afterwards  he  retired  to  a  cave,  and  continued  to  exert 

1790.  cise  discipline  on  himself.     At  length  lie  became  me;* 

LOYOLA,  Inioo  de  (in  Latin,  Ignatius.)  This  ex-  lancholy;  and  afler  brooding  over  faia  sins  for  tome 

traordinary  man^  who  instituted,  and  long  governed  the  timCf  he  persuaded  himself  that  his  eternal  damnation, 

celebrated  order  of  the  Jesuits,  was  bom  in  the  reign  was  certain ;  and  he  became  quite  insane.    He  believed 

of  Ferdinand  and  Isabella,  in  the  year  1491*,  in  that  himself  to  be  in  hell,  and  uttered  the  most  frightful 

part  of  Biscay  called  Guipuscoa.    Don  Bertram,  his  fa-  cries.    The  monks  of  a  neighbouring  convent  having; 

ther,  held  a  high  rank  among  the  nobility,  and  his  mo-  compassion  for  his  miserable  condition,  took  him  from 

ther  was  allied  to  the  Counts  of  Puebla.     Inigo  was  the  his  cave     But  in  spite  of  their  care  his  frenzy  cooti* 

youngest  of  seven  children ;  and  passed  his  first  years  nued  to  increase,  and  lasted  a  considerable  time.    At 

with  Don  Juan  Velasco,  grand  treasurer  to  his  Catholic  .last  it  chatiged  into  a  quiiBt  reverie,  during  which  be 

Majesty.     Don  Juan  having  no  children  of  his  own,  saw  many  visions.  With  difficulty  he  was  prevailed  on  to 

requested  that  Inigo  might  reside  with  him  ;  and  he  take  some  food;  but  the  fatigue  occasioned  by  his  vi« 

paid  every  attention  to  the  education  of  his  friend's  son.  sions  brought  on  a  dangerous  illness.     A  new  scheme 

when  he  had  attained  his  i4th  or  15  th  year,  Inigo  was  having  occurred  to  him,  of  consecrating  himself  to  the 

sent  to  court,  and  was  made  one  of  the  king's  pages ;  evangelical  ministry,  he  became  leas  austere.    He  put 

but  being  of  a  disposition  too  restless  to  relish  tne  un-  on  a  better  dress,  kept  himself  comfortable,  and  having 

varied  life  of  a  courtier,  he  resolved  to  become  a  sol-  regained  strength,  he  once  more  sallied  forth. 

dier.  Glory  and  love  were  his  predominant  passions ;  he  He  not  only  preached.,  but  he  wrote  ;  and  his  first 

was  brave,  and  skilled  in  his  profession,  which  he  steadi-  performance  was  his  *'  Spiritual  Exercises."    He  did 

ly  followed  till  he  was  thirty  years  of  age.     He  then  not  lose  sight,  however,  in  his  new  calling,  of  the  H0I7 

suddenly  became  disgusted  with  the  world,  and  resolv-  Land ;  and  now  freely  communicated  his  schemes  to  lui 

ed  to  lead  the  life  of  an  itinerant  saint,  and  to  surpass  friends,  who  endeavoured  in  vain  to  dissuade  him  fnm 

all  who  had  gone  before  him  in  a  similar  career.    This  executing  his  plan.  He  went  to  Barcelona,  from  whence 

change  in  his  character  is  said  to  have  been  occasioned  he  sailed  to  Italy.     At  Rome  he  kissed  the  feet  of  Pope 

by  a  wound  he  received  at  the  siege  of  Pampeluna  in  Adrian  the  VI.  afid  received  a  blessing  on  his  intended 

the  year  1521.     One  of  his  legs  was  broken,  and  the  pilgrimage  to  Jerusalem.  From  Rome  he  went  toVemoe, 

rude  surgery  of  those  days  brought  on  a  violent  fever,  where  he  was  hospitably  entertained  by  a  devout  seoa^ 

which  probably  affected  his  understanding.     Under  its  tor.     But  disliking  a  life  of  ease,  ho  became  impatient, 

influence,  it  is  said,  that  he  had  a  dream  in  which  St.  and  set  sail  for  the  Holy  Land.     On  board  of  ship  bs 

Peter  appeared  to  himt  and  thanked  him  for  the  praises  was  exceedingly  irritated  by  the  loose  manners  of  toe 

he  had  bestowed  in  a  poem  which  Inigo  had  dedicated  sailors,  and  so  teazed  them  with  exhortations,  that  they 

to  him.     This  dream  made  such  an  impression,  that  he  threatened  to  put  him  on  shore  in  some  desert  pUc^ 

soon  recovered.     While  in  a  state  of  convalescence,  he  The  wind  being  fair,  they  put  into  the  island  of  Cypro«i 

asked  permission  to  read»  and  a  book,  entitled  *'  The  where  Inigo  found  a  vessel  ready  to  sail  with  pilg^°^ 

Flower  of  the  Saints,"  was  put  into  his  hands.     This  He  immediately  went  on  board,  and  arrived  at  J***" 

work,  full  of  the  most  wonderful  stories,  could  not  fail  August  1523.     Having  visited  all  the  holy  pl«cc8j  n| 

to  operate  powerfully  on  a  mind  predisposed  to  relish  set  about  attempting  to  convert  the  Mahometans.    oc\ 

its  contents.    Men  wandering  about  the  world  without  the  Head  of  the  Franciscans  established  at  Sfsrw^xa* 

provision,  and  submitting  to  every  sort  of  hardship  ;  after  reasoning  with  Inigo  in  vain,  was  ^'^^'^^^J^ 

noblemen  covered  with  coarse  vestments,  girded  with  the  authority  delegated  to  him  by  the  Pope,  ^J^^^ 

heavy  iron  chains,  and  living  in  frightful  deserts  or  in  ing  him  to  leave  the  country.  Persuaded  that  God  wm 

horrible  caverns,  filled  him  with  astonishment  and  ad«  ed  him  to  leave  Palestine,  Inigo  disregarded  the  ru<^ 

oiration.     He  resolved  to  imitate  these  devout  per-  ness  with  which  he  had  been  treated.    He  set  ^^_ 

flonafles;  to  clothe  himself  with  a  sadc;  to  feed  on  his  return  to  luly  in  the  month  of  Novembe^ind*n» 

bread  and  water ;  to  sleep  on  the  ground^  to  use  severe  a  short  stay  in  Cyprus,  arrived  about  the  end  «J«"**"v 

discipline  ;  and  to  search  for  some  dark  cave  for  his  1524.                                                               1  -    -  anil 

residence.    To  crown  all,  he  determined  to  undertake  Inigo  now  began  to  aspire  to  higher  .*^|***'^j|, 

A  pilgrimage  to  the  Holy  Land  barefooted.  feeling  the  want  of  knowledge,  be  resolved  ^    ^^ 

-  .  At  this  time  his  father  was  dead,  and  his  eldest  bro-  mence  a  course  of  study,  and  for  that  purpose  ^*P^ 

ther  possessed  the  chateau  of  Loyola.     In  spite  of  all  •  Barcelona.  At  the  SLge  of  thirty-threc,  he  began  to 

Inigo's  caution,  his  brother  saw,  from  various  symptoms  the  Latin  language.     He  vowed  to  ^^^^'Jp  .']J'^  Wa 

of  a  deranged  intellect,  that  some  wild  scheme  was  in  to  study ;  and  besought  his  master,  if  he  ^^^^ 

ills  contemplation.    Don  Martm  besought  him  not  to  as  he  ought,  to  flog  him  as  he  would  oneot  Atf  / 

^troy  the  £ur  reputation  he  had  gained  at  the  siege  of   pupils. 
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•  While  he  was  engaged  in  hla  atudiea,  he  very  nearly 
^  lost  his  life.  Near  the  town  of  Barcelona  there  was 
^,  a  convent  of  Dominicans^  called  ^the  monastery  of 
St.  Agnes.  The  femajes  of  this  convent,  far  from  being 
vestals,  lived  the  devoted  priestesses  of  Venus.  Inigo 
resolved  to  attempt  their  reformation ;  and  having  in- 
ainoated  himself  mto  their  confidence,  he  remonstrated 
against  their  debauchefy,  and  exhorted  them  so  power* 
fully,  that  they  broke  off  all  connection  ivith  their  ad- 
mirers. The  gallants  having  discovered  that  th^ir  ex« 
elusion  had  been  the  work  of  Inigo,  threatened  him 
with  the  bastinado  if  ever  he  again  approached  the  con- 
vent. He  disregarded  their  threats,  but  they  kept  their 
word.'  In  spite  of  this  cruel  treatment  he  persevered 
in  his  visits ;  and  his  envies  having  determmed  to  as- 
sassinate him,  he  was  one  day,  as  he  was  passing  along 
in  company  with  a  priest^  violently  assaultecL  Tfie 
priest  was  killed,  and  Inigo  left  for  dead.  On  his  re- 
covery, he  returned  to  the  nuns,  and  on  their  telling 
him  his  danger,  he  exclaimed,  '*  How  happy  should  I 
be  to  die  to  save  the  soul  of  my  neighbours  T  No  far- 
ther danger,  however,  awaited  him ;  for,  fearing  the 
arm  of  justice,  hia  enemies  asked  and  obtained' his  for- 
giveness. 
.  Having  studied  ^e  Latin  language  during  two  years, 
he  went  to  the  monastery  of  AJcala,  recently  establish- 
ed by  Cardinal  Ximenes,  in  order  to  acquire  some 
knowledge  of  theology  and  philosophy.  Having  formed, 
while  at  Barcelona,  the  design  of  instituting  an  order 
of  Spiritual  Knight-errantry,  he  had  made  some  con- 
verts there ;  but  fearing  the  Inquisition  of  Toledo,  he 
permitted  only  three  of  them  to  attend  him  to  Alcala. 

It  would  be  tedious  to  follow  Inigo  through  all  the 
vicissitudes  xifi  fortune  which  encountered  him.  We 
have  given  the. preceding  outline  of  his  early  adven- 
tures, chieEy  for  the  puqiose  of  exhibiting  the  state  and 
propensities  of  his  mind.  There  may  be  some  'doubt 
of  his  having  ever  been  actually  deranged ;  for  it  is 
evident  that  sufficient  isagacity  remained  to  enable  him 
to  conduct  himBelT  in  such  a  manner  as  to  make  use  of 
the  superstition  and  fanaticism  of  the  times  in  which 
he  lived,  to  gain  proselytes  to  his  scl/eme  of  Spiritual 
Knight-errantry.  Towards  the  accomplishment  of  his 
plans,  it  was  obviously  of  importance  that  he  should 
acquire  notoriety  ;  and  that  was  certainly  to  be  attain- 
ed by  a  life  of  austerity,  firmness  in  suffering,  and  a 
bold  defiance  of  the  world.  Although  it  does  not  ap- 
pear that  he  ever  made  any  great  progress  in  learning, 
it  is  evident  that  be  possessed  talents  of  the  first  order, 
but  of  a  peculiar  cast. 

In  Spain  he  met  with  so  much  ill  treatment,  that  he 
resolved  to  leave  it ;  and  departed  from  his  native  coun- 
try for  France  at  the  dose  of  the  year  1 527.  He  reach- 
ed Paris  in  the  month  of  February  ;  and,  at  the  age  of 
thirty-seven^  recommenced  his  studies  in  the  College 
de  Montaign*  It  was  not  lone  before  he  was  obliged 
to  leave  it,  in  consequence  of  his  having  been  robbed 
by  one  of  hia  companions,  to  whom  he  had  entrusted 
the  keeping^^of  his  cash,  which,  forced  him  to  go  a-beg- 
ging into  Flanders  and  England.  Having  recruited 
his  finances  in  this* manner,  he  returned  to  the  College 
'  de  Montaign,  and  afterwards  entered  that  of  St.  Barbe, 
where  a  remarkable  incident  in  his  history  occurred. 
Having,  by  fab  exhortations,  brought  a  great  many  of 
the  students  into  his  particular  way  of  thinking  and 
devotion,  he  was  condemned,  on  the  complaint  of  one 
of  the  profeaaors,  to  be  flogged  in  the  presence  of  the 
whde  eollege.  At  the  time  when  this  sentence  waa 
piaeed  npcm  him  he  happen^  to  be  out  of  the  college. 


and  he  was  earnestly  advised*  by  his  friends  not  to  re-  LoyoU, 
turn.  Inigo  was'  not  to  be  deterred,  and  he  entered  '"go^e. 
boldly.     The  gatea  were  instantly  closed,  and  prepara-  "^** 

tions  made  to' inflict  on  him  the  ignominious  punish- 
ment. He  went  directly  to  the  chamber  of  the  Princi- 
pal, Goveai  and  pronounced  a  speech,  which  had  so 
powerful  an  eflect,  that,  without  reply,  he  was  led  into 
the  hall  where  the  professotsand  students  were  assem- 
bled on  the  occasion  of  his  disgrace ;  and  while  it  waa 
expected  lie  was  to  be  delivered  over  to  the  execution- 
ers, Goyea  fell  at  his  feet,  asked  his  pardon,  and  pro- 
nounced a  warm  eulogiuni  on.  .liis  firm  devotion  to  the 
cause  of  religion. 

As  a  curious  instance  of  the  extraordinary  methods 
which  Inigo  adopted. for  the  reformation  of  sinners,  the 
following  circumstance,  which  happened  about  this 
time,  seems  worthy  of  being  recorded.  He  discovered 
that  a  person  of  lus  acquaintance  had  an  affair  of  gal- 
lantry with  a  woman  who  lived  in  a.  village  n^ar  Paris. 
One  day,  about  the  time  when  he  knew  this  person 
was  about  to  visit  his  mistress,  Inigo  placed  himself  up 
to  the  neck  in  a  pond  by  the  wayside ;  and  though  it 
waa  mostly  ^frozen  over,  he  waited  patiently  till  the 
sinner  approached.  <' Whither  goest  ^thou,  unhappy 
man  ?"  he  cried  :  ''  Hearest  thou  not  the  voice  of  the 
thunder  ?  Seest  thou  not  the  sword  of  divine  justice 
ready  to  strike  thee? — Go !  conquer  thy  sinful  pas- 
sion, and  I  will  here  suffer  for  thee  till  the  wrath  of 
heaven  be  appeased."  The  man.  was  so  forcibly  strrck 
with  this  singular  action  and  address,  that  he  imme- 
diaiely  promised  to  amend  his  life,  and  rctunled* 

After  he  had  bound  his  disciples,  by  every  means  in 
his  power,  to  serve  him  with  fidelity,  Inigo  opened  to 
them  hia  scheme  for- the  spiritual  conquest  of  the  World, 
which  they  received  with  a  degree  of  enthusiasm  that 
charmed  him,  and  led  him  to  resolve  to  procure  the  ap< 
probation  of  the  Pope  with  as  little  delay  as  possible. 
He  now  returned  to  Spain ;  and,  arriving  at  Loyola,  his 
brother  again  attempted  to  dissuade  him  from  conti^ 
nuing  in  a  way  of  life  which  disgraced  the  family ;  but 
he  was  altogether  unsuccessful.'  Inigo  went  on,  with 
the  assistance  of  a  select  number  of  disciples,  preaching 
and  converting ;-  and  having  at  length  made  every  ne- 
cessary arrangement,  and  established  in  his  mind  the  plan 
of  his  order,  he  set  out  for  Venice,  where  he  arrived 
about  the  end  of  the  year  1535.  Here  he  added  to  the 
number  of  his  followers  ;  and  the  disciples  he  had  left 
at  Paris  and  other  places  joined  him.  He  sent  a  depu- 
tation to  Rome,  the  result  of  which  was,  that  he  and 
his  disciples  received  the  order  of  Priesthood  from  Paul 
III. 

The  war  between  the  Venetians  and  the  Turks  hav- 
ing interrupted  the  communication  with  the  Levant, 
Imgo  proposed  to  his  companions  to  give  up  t^e  pro- 
ject ot  visiting  the  Holy  Land;  and  to  offer. their  ser- 
vices to  the  Pope,  to  which  they  agreed.  According- 
ly, with  Le  Fevre  and  Laines;  his  favourite  disciples, 
he  repaired  to  Rome.  It  was  resolved  that  the  rest 
should  disperse  themselves  among  the  most  celebrated 
schools  of  Italy,  for  the  purpose  of  adding  to  the  troop. 
Before  separating,  they  agreed  to  some  general  regula- 
tions, to  which  they  bound  themselves  strictly  to  ad- 
here, viz.  that  they  should  lodge  in  the  hospitals,  and 
beg  their  bread ;  that. when  a  few  happened  to  be  td^ 
gether,  they  were  to  be  superiors  by  turns;  that  they 
were  to  preadi  in  the  most  public  places,  catechize 
children,  and  receive  no  reward  for  their  good  offices. 

Inigo  and  his  companions  arrived  at  Rome  about  the 
end  of  the  year  1 537>  and  were  well  received*    He  now 
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Ldiere.    proposed  that  they  should  establish  themselves  as  a  neral  waters  of  Bagnols;  and,  in  the  same  canton,  there 

trwjip  of  n>iritiial  knights,  with  the  title  of  the  order  of  are  mines  of  silver,  tin,  and  copper. 
Jesus.    Having  arranged  their  phms,  they  waited  im-        The  country  near  Langogne  is  remarkable  for  its 

patiently  for  the  return  of  the  Pope,  who  had  gone  to  beautiful  pines,  admirably  fitted  for  masts,  but  there 

Nice,  to  be  present  at  the  interview  between  Chiles  V.  are  no  means  of  transporting  them* 
and  Francis  I.    During  this  interval,  it  happened  that        The  principal  towns  are. 


Meude 

Marvejok 

Fbnc 


a  certain  monk  preadied  in  Rome  the  doctrines  of  the 
primitive  Christians.  Inigo  thought  he  had  discovered 
that  this  preacher  was  in  reality  a  Lutheran,  and  pub- 
licly of^wsed  him.  Unfortunately,  however,  the  preach- 
er was  powerfully  supported  by  three  Spanish  noble-  ^hich  are  the  chief  {daces  of  the  three  districts  of  the 
men,  ^^o  took  great  pains  to  publish  the  former  mis-    ^me  name.     Meude  is  the  capiul  of  the  department 
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fortunes  and  disgraces  of  Inigo,  who  was  nearly  over- 
whelmed by  the  storm  whi(£  they  excited.  His  pre- 
sence of  mind,  however,  did  not  forsake  him;  and, 
by  bold  undaunted  conduct,  he  defeated  all  his  enemies. 
On  his  presenting  the  plan  of  the  new  order  to  the 
Pope,  his  holiness,  observing  that  its  members  were  to 
be  bound,  in  the  strictest  manner,  to  implicit  and  blind 
obedience  to  himself  and  his  successors,  exclaimed  that 
the  hand  of  God  directed  the  scheme.  Cardinal  Gui- 
diccioni  for  some  time  strenuously  opposed  the  estab- 
lishment, but  at  length  consented  to  it  A  bull  was 
issued  by  Paul  III.  on  the  27th  September,  1540, 


The  forests  occupy  about  44,000  acres,  of  which  foorw 
fifths  belong  to  incUvidualB;  the  contributions,  in  1803, 
were  892,776,  and  the  population  153,936. 

LUBECK,  a  city  of  Germany,  and  one  of  the  three 
cities  of  the  Hanseatic  league,  is  situated  in  Hoi- 
stein,  on  the  navigable  river  Trave,  which  haa  several 
communications  with  the  German  Ocean  and  the  Bal- 
tic Sea.  The  town,  which  is  said  to  rival  Berne  in 
beauty,  is  built  on  the  two  sides  of  a  long  hill  of  con- 
siderable height,  the  western  part  stretdiing  towards 
the  Trave,  and  the  eastern  part  to  the  navigable  river 
of  Wackenitz.     It  is  encircled  with  walls  and  towen, 


which  finally  sanctioned  the  new  order  by  the  title  of    ^'^^   ^^^o   ^^^^    strong   ramparts  and    moats.      The 


the  Company  of  Jesus.  At  first  the  number  was  li- 
mited to  aiz^,  but  this  restriction  was  afterwards  re- 
moved. 

Inigo  was  elected  general  of  the  order,  and  assumed 
the  government  in  the  year  1541.  He  lived  to  see  its 
power  extended  over  Europe  and  the  Indies,  over  China 
and  Abyssinia.  He  diea  at  the  age  of  65,  in  July 
1556,  sixteen  years  after  the  establishment  of  his  order. 
At  the  earnest  solicitation  of  the  Emperor  Ferdinand, 
Louis  XIII.  and  Maximilian,  Duke  of  Bavaria,  Inigo 
was  canonised  by  a  bull  of  Pope  Gregory  XV.  which 
was  published  by  Urban  VIII.  after  the  aeaUi  of  Gre- 
gory, which  happened  soon  after  he  consented  to  the 
canonization. 

For  the  histoiy  of  the  order  after  its  establishment  in 
1540,  the  reader  is  referred  to  the  article  Jesuits. 

The  life  of  Inigo  has  been  minutely  written  by  a 
number  of  authors,  and  a  great  variety  of  frivolous  sto- 
ries have  been  recorded,  in  drawing  up  the  above  out- 
line, we  have  consulted  chiefly  the  work  of  Rasiel  de 
Selva,  who  appears  to  have  examined  with  great  care 
all  the  preceding  authorities,     (s.  k.) 


streets  are  in  general  steep,  and  the  houses  are  built  of 
stone,  and  in  the  old  fashion,  with  doors  so  large  as  to 
admit  carriages  into  the  hall,  which  often  serves  as  a 
coach-house ;  the  walls  of  many  of  the  houses  bearing 
the  date  of  the  15th  century.  The  principal  public 
buildings  in  Lubeck  are  the  cathedral,  which  contains 
a  fine  picture  of  the  passion  and  death  of  Christ,  paint- 
ed by  a  pupil  of  the  celebrated  Albert  Durer ; — the 
church  of  St  Marie»  in  which  the  marble  altar,  the  pul- 
pit, and  the  clock,  are  deserving  of  notice  ;<*-the  Hotel 
de  Ville,  containing  paintings  in  the  hall  of  audience, 
and  the  sculpture  in  the  chamber  of  the  treasury  ;^-tbe 
arsenal ; — the  Exchange ; — ^the  convent  of  St.  John  ;— 
the  Poor's  House  and  House  of  Correction,  the  stone 
stair  of  which  is  much  admired  ;*-the  hydraulic  ma* 
chinery,  near  the  gate  of  Hoexter ;  and  the  gate  of 
Holsfeein.  The  principal  literary  and  useful  establish- 
ments of  Lubeck,  are  the  College  and  the  Patriotic  So* 
ciety.  There  is  also  a  public  library^  a  cabinet  of  cu- 
riosities, belonging  to  M.  Tesdorf,  and  a  cabinet  of  psint- 
ings,  belonging  to  M.  Rodde.  There  are  various  ma- 
nufactures carried  on  at  Lubeck,  the  principal  of  whidi 


LOZERE  is  one  of  the  nine  southern  departments  of    ««» tobacco,  soap,  hair  powder,  playmg  cards,  wooUcn 


France,  which  derives  its  name  from  that  of  a  moun- 
tain in  the  department.  It  is  composed  of  the  ancient 
Gevaudan.  It  is  bounded  on  the  north  by  the  depart- 
ments of  the  Upper  Loire  and  the  Cantal;  on  the  west, 
by  the  department  of  the  Aveyron  ;  on  the  south,  by 
that  of  the  Gard ;  and  on  the  east,  by  that  of  the  Ar- 
deche.  It  is  about  18  French  leagues  long,  and  15 
broad,  and  contains  5390  square  kilometers,  and  273 
square  leagues.  The  Lozere  is  a  mountain  of  the  Ce- 
vennes,  and  covers  nearly-one  third  of  the  department 
from  south  to  east.  The  northern  districts  consist 
partly  of  granite  mountains.  The  hills  are  calcareous 
towards  the  middle  of  the  department,  and  in  the  south- 
em  part,  the  Cevennes  consist  of  schistus.  In  the 
aouth.east  quarter  of  the  department,  the  only  produc- 
tions are  chesnuts,  and  apples,  and  mulberries,  on  which 
the  silk  worm  is  reared  to  a  considerable  extent  In 
the  interior,  in  the  districts  of  Meude  and  Marvejols, 
the  productions  are  wheat,  grain,  pasture,  and  fruits. 
The  principal  trade  of  the  department  consists  in  wool 
and  cattle.    At  some  distance  from  Meude,  are  the  mi« 


and  silk  goods,  cordovan,  bend-leather,  pins,  hats.  Sec 
There  are  also  refiners  of  sugar,  bleachers  of  wax,  clea- 
vers of  whalebone,  and  turners  of  amber.  "  The  quay  of 
Lubeck,"  says  Mr.  Coxe,  '*  is  on  the  river  Trave,  which 
falls  into  the  sea  at  the  distance  of  14  miles,  and  admits 
vessels  from  150  to  <200  tons  burden,  and  sometimes, 
but  rarely,  SOO.  I  observed  about  120  merchant  ships, 
destined  to  Russia,  Sweden,  and  Denmark.  The  tnde 
is  chiefiy  a  trade  of  commission,  drawing  from  Russia, 
Sweden,  and  Denmark,  their  raw  commodities,  and  sup- 
plying them  with  wine,  silks,  cloth,  and  steel  ware." 
In  the  year  1796,  there  arrived  at  Lubeck  from  Pe- 
tersburgh,  70  ships,  whose  cargoes  amounted  to  more 
than  eight  millions  of  francs ;  and,  in  the  same  year,  it 
had  four  refineries  of  sugar,  fourteen  manufactories  for 
tobacco,  and  seven  for  hats.  In  iBQ2,  there  arrived 
in  aU  12G8  vessels,  and  cleared  out  1^234,  as  foUows: 
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fate  with  mat  firmness  and  intrepidity.  He  chose  the 
same  deaUi  with  his  unde  Seneca,  and  had  his  veins 
opened.  When  he  found  himself  gprowing  cold  and 
J  f  faint  through  the  loss  of  blood,  he  recollected  some 
]0    lines  of  his  own,  which  described  a  wounded  soldier 

1 
1 
1 
8 
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At  tfiis  time  Lubeck  had  about  70^  or  80  ships  of  its 


expiring  in  a  similar  manner.  These  lines  he  rehearsedi 
and  they  were  the  last  words  he  uttered.  He  died,  A.D. 
65,  before  he  had  completed  his  twenty-seventh  year. 

The  only  production  of  Lucan  which  has  been  trans- 
mitted to  our  times  is  his  PharsaUa,  an  epic  poem, 
which  contains  an  account  of  the  civil  wars  between 
Caesar  and  Pompey.  I'he  critics  differ  very  widely  with 


own :  The  trade  of  this  place  is  now  greatly  diminish-  regard  to  the  merits  of  this  poem.  By  some  die  author 
ed.  The  principal  export  is  wheat,  of  tlie  same  quality  has  been  placed  in  the  verv  first  rank  of  epic  poets ; 
as  that  from  Mecklenburg.  Salt  is  also  exported.  Tra- 
vemunde,  about  nine  miles  distant*  is  the  port  of  Lu« 
beck.  Population  42,000.  £ast  Long.  8*  40'  b^T; 
North  Lat.  53^  51'  18\  See  Coxe's  Travels  in  Poland, 
▼ol.  y.  p.  244 ;  Catteau's  Tableau  de  la  Mer  Baltique, 
p.  295  ;  and  Rordanx's  European  Commerce,  p.  I68. 

LUCAN,  (Marcus  Annakus  Lucanus^)  an  eminent 
Roman  poet,  was  bom  at  Corduba,  in  Spain,  about  the 
year  3^  of  our  era.     His  father,  Annaeus  Mela,  was  a 


while  others  have  disputed  his  title  to  be  dassed  among 
poets  at  all,  and  have  d^^raded  him  to  the  rank  of  a 
mere  rhetorician  and  d^laimer.  The  Pharsaiia  is  an 
unfinished  peice,  with  great  faults  certainly ;  but  at  the 
same  time  Ixreathing  a  noble  spirit  of  freedom,  and  ex* 
hibiting  many  passages  of  genuine  and  sublime  poetry. 
In  the  disposition  ^'  his  subject,  says  Mr.  Ha^ey,  m 
prc^riety  and  elegance  of  diction,  he  is  undoubtedly 
uur  inferior  to  Vir^ ;  but  if  we  attend  to  the  bold  on^ 
%oman  knight,  and  the  youngest  brother  of  Seneca  ginality  of  his  design,  and  to  the  vigour  of  his  senti- 
the  philo6<^er ;  his  mother  was  daughter  of  Acilius  ments ;  if  we  consider  the  Pharsaiia  as  the  rapid  and 
Lucanus,  an  eminent  orator.  uncorrected  sketch  of  a  young  poet,  executed  in  an  age 

Lucan  was  brought  to  Rome  from  the  place  of  his  when  the  spirit  of  his  countrymen  was  broken,  and 
nativity  when  eight  months  old ;  and  his  early  educa-  their  taste  in  literature  corrupted,  it  may  justly  be  es- 
tion  was  committed  to  the  care  of  the  ablest  masters  in  teemed  as  one  of  the  most  noble  and  most  wonderful 
granmiar  and  rhetoric.  He  atudied  philosophy  under  productions  of  the  human  mind, 
the  stoic  Comutus,  who  has  been  so  warmly  celebrated  The  best  editions  of  Lucan  are  the  Variorum,  Ley* 
by  his  ditdple  Persius,  the  satirist  With  the  view  of  den,  166*9,  8vo. ;  the  edition  o£  Oudendorp,  wi^  May's 
completing  his  education^  he  is  supposed  to  have  pass-  supplement,  ibid.  1728,  4to.;  Burman's  edition,  ibid, 
cd  some  time  at  Athen?.  On  his  return  to  Rome,  he  1740, 4to. ;  Bentley's,  Strawberry-hill,  176O,  4to.  There 
was  introduced  into  public  life,  by  his  uncle  Seneca,  is  no  Delphin  edition  of  this  poet ;  but  one  of  the  first 
who  was  then  tutor  to  the  emperor  Nero ;  and  he  ob-  classics  printed  under  the  French  republic  was  a  splen- 
tained  the  offioe  of  ouestor  before  he  was  of  the  legal  did  Lucan  in  folio,  by  Didot  The  Pharsaiia  has  been 
age  to  exercise  it.  He  was  afterwards  enrolled  among  translated  into  French  verse  by  Brebeuf,  and  into  £ng« 
the  augurs,  and  united  himself  by  marriage  with  PoUa  lish  by  Rowe.  See  Taciti  AnnaL ;  Vossii  Poei.  Lat. ; 
Argentaria,  the  daughter  of  a  Roman  senator,  and  a  la-  Hayle/s  Second  EpisUe  on  Epic  Poetry,  notes ;  and 
dy  of  a  most  amiable  character.  Gen.  Biog.  Did*    (zj 

At  an  early  age  Lucan  had  exhibited  proofs  of  poe-  LUCA  YA  Isles.  See  Bahama  Islks. 
tical  talents,  and  had  acquired  reputation  by  several  LUCCA,  the  capital  of  a  small  Italian  republic  of 
compositions.  Unfortunately,  he  ventured  to  compete  the  same  name,  on  the  coast  of  Tuscany,  and  one  of  the 
with  Nero,  who  was  ambitious  of  being  considered  as  most  ancient  cities  of  Italy,  is  beautifully  situated  near 
the  greatest  poet  and  musician  of  his  time.  AfVer  a  the  river  Perchio,  on  a  plain,  terminated  by  eminences. 
pubHc  recitation  before  a  large  assembly,  at  the  festival  The  city,  which  is  about  three  miles  in  circumference, 
of  the  Quifiquennalia,  the  judges  awarded  the  prize  to  is  regularly  fortified  with  eleven  bastions.  The  tour  of 
Lucan.  From  that  period  Nero  became  the  persecutor  the  town  may  be  made  upon  the  walls  in  three  quarters 
of  his  succes>ful  rival,  and  even  forbade  him  to  produce  of  an  hour.  The  rampart  is  beautifully  planted  with 
any  poetry  in  public.  Soon  af^er,  Lucan  took  a  part  in  lofly  trees,  and  will  admit  a  carriage.  The  streets  are 
the  well-known  oonspiracr  of  Piso  against  the  tyrant,  irregular,  but  broad  and  well  paved,  and  the  houses  are 
The  plot  was  discovered,  and  he  was  apprehended  well  built.  The  principal  public  building  is  m  stately^ 
among  the  other  conspirators.  Tacitus,  the  historian^  palace,  within  which  is  a  large  arsenal.  The  Gothic 
afiirms,  that  Lucan  was  induced  to  join  in  the  plot  by  cathedral,  which  had  a  richly  furnished  chapel,  pos- 
the  injuries  he  had  received  as  an  author ;  and  he  has  sesses  the  famous  wooden  crucifix,  called  FoUo  Santo, 
cast  a  deep  stain  on  the  memcuy  of  the  jpoet,  by  ex-    to  which  much  veneration  is  paid.     The  cathedral^ 

erected  in  the  1 1th  century,  is  cased  with  marble^  and 
ornamented  with  rows  of  little  arches.  The  environs 
of  the  town  are  covered  with  villages,  country  seats, 
summer-houses,  and  vineyards.  The  oil  of  the  terri^ 
thef,  Atilla,  as  one  of  his  accomplices.  From  this  charge  tory  of  Lucca,  which  is  of  the  first  quality,  amounts  in 
Mr.  Hayley,  in  the  notes  to  his  Second  Epistle  on  Epic  value  to  180,000  rix-doUars  annually.  Its  paper  uift* 
Poetry y  has  attempted  to  vindicate  him,  and  considers  nufactories  have  been  long  celebrated,  and  great  quan* 
the  imputation  as  a  calumny  invented  by  Nero.  But  tities  of  paper  are  exported  to  Spain,  Portugal^  and  the 
it  would  require  strong  grounds  to  induce  us  to  set  West  Indies.  An  account  of  the  history  of  the  state  of 
aside  the  authority  of  so  weighty  an  historian  as  Taci-  Lucca  will  be  found  in  Denina's  lableau  Historique  de 
tus,  who  certainly  was  not  inclined  to  calumniate  the  la  Haute  Italic,  p.  ti2S,  Paris«  180^ ;  and  Eustace's 
friends  of  freedom.  Travels  in  Italy,  vol.  ii.  p.  271.    Population  of  the  town 

Having  been  condemned  to  deaths  Lucan  met  his   25,000.    East  Long.  IQ*  S4< ;  North  Lat  ^^  H\ 
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pressly  asserting,  that  Lucan,  when  accused  of  the  con- 
spiracy, for  some  time  denied  the  charge ;  but,  on  be- 
ing threatened  with  the  rack,  and  tempted  by  a  promise 
of  pardon,  he  had  the  weakness  to  name  his  own  mo- 
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LUCERNE^  a  town  of  Switzerland,  and  the  capital 
of  the  canton  of  the  same  name,  is  situated  at  the  foot 
of  Mont  Pilatua,  at  the  extremity  of  the  lake  of  Wald- 
atettes  or  Lucerne,  at  the  efflux  of  the  ReusSy  which 
4iivides  the  town  into  two  parts.  The  town,  which  is 
t^erably  well  buxlty  is  surrounded  with  walls,  erected 
))etween  1360  and  1385.  The  principal  public  build- 
ings and  establishments  are>  the  Hotel  ae  Ville,  the 
arsenal,  the  cathedral  church,  the  orphan's  hospiul,  and 
the  library  of  the  Ex-Jesuits.  The  chambers  of  the 
Hotel  de  ViUe  are  exquisitely  carved,  and  contaih  a 
picture  of  Wursch,  representing  the  giving  of  the  law 
on  Mount  Sinai,  and  portraits  m  the  ancient  chiefs  of 
the  state.  The  arsenal  contains  the  banner  of  the  town, 
stained  with  the  blood  of  the  avoyer  of  Gundoldin^en, 
who  carried  it. at  the  battle  of  Sempach,  and  various 
odier  curiosities.  The  cathedral  church  has  an  organ 
e£  a  fine  tone  and  remarkable  size,  the  centre  pipe  be- 
ing 40  feet  long,  nearly  three  feet  in  diameter,  and 
weighing  about  1 100  weight  The  library  of  the  £x-Je- 
suits,  and  that  of  the  Capuchins,  contain  many  valu- 
able works.  The  library  of  Felix  de  Balthasar  is  very 
rich  in  MSS.  and  works  relative  to  the  history  of  Swit- 
zerUmd.  There  is  also  at  Lucerne  a  cabinet  of  natural 
history,  belonging  to  the  abbey  of  St  Urban ;  a  cabi-  * 
net  of  paintings,  belonging  to  M.  Remhard ;  a  maga- 
zine of  fossils,  at  the  house  of  M.  Nager  ;  and  a  cabi- 
net of  minerals,  at  the  house  of  Colonel  Pfyffer.  The 
three  bridges  of  Lucerne  are  deserving  of  notice.  The 
bridge  of  the  Mills,  over  the  Reuss,  is  ornamented 
with  the  Dance  of  Death,  the  work  of  the  painter  Mog- 
linger.  The  bridge  of  Kappel,  built  at  the  outlet  of 
the  ]ake»  is  1000  feet  long,  and  contains  200  pictures, 
Tepresenting  the  great  exploits  of  the  Swiss. 

The  most  interesting  curiosity  near  Lucerne  is  the 
slide  at  Alpnacfa,  erected  by  M.  Rupp  ia  1812,  for  the 
purpose  of  bringing  down  to  the  lake  of  Lucerne  the 
one  pine  trees  on  the  sides  of  Mount  Pilatus.  This 
aUde  is  44,200  English  feet  long,  or  above  8^  English 
miles,  and  terminates  close  to  the  lake.  It  consists  of 
a  trough,  about  five  feet  broad  and  four  feet  deep,  form- 
ed of  trees,  and  having  its  bottom  wetted  with  water, 
conducted  into  it  at  various  parts  of  its  length.  The 
dedivitjr  at  its  commencement  is  above  22A^  The 
large  pmes,  after  having  their  branches  and  tops  cut 
off,  are  placed  in  the  shde,  and,  descending  by  their 


own  ^vity,  they  acquire  such  an  impetus  by  de- 
scending the  first  part  of  the  slide,  that  ^ey  perfom 
their  course  of  8^  miles  in  the  short  space  of  six  mi- 
nutes. Under  favourable  circumstances,  that  is  in 
wet  weather,  the  journey  is  often  performed  in  thiee 
minutes.  Only  one  tree  is  carried  down  at  once ;  but, 
by  means  of  signals  placed  along  the  slide,  another  tree 
is  launched  as  soon  as  its  predecessor  has  plunged  into 
the  lake.  These  trees  are  formed  into  rafts,  and  floated 
down  the  Reuss  into  the  Rhine.  The  company,  at 
whose  expence  this  singular  wotk  was  erected,  expend- 
ed £9000  upon  it  The  wood  upon  Mount  Pilatna 
cost  £3000.  A  full  account  of  this  curious  slide  was 
lately  read  at  the  Royal  Society  of  Edinburgh,  by  Pro- 
fessor Playfair,  and  will  profaiably  appear  in  Volnme 
IX.  Part  I.  of  their  Transactions.  £ast  L(mg.  ft^6V 
North  Lat  ♦©»  56'. 
LUCERNE.  See  Aoriculture*  vol.  i* 
LUCIA,  St.  one  of  the  Caribbee  islands,  in  the  West 
Indies.  It  is  about  32  miles  long,  from  north  to  sooth, 
and  IS  broad.  It  is  divided  longitudinally  by  a  ridge 
of  hills,  covered  with  forests,  which  shelter  numbers  of 
▼enemous  insects  and  serpents.  There  are  two  hills, 
remarkably  round  and  high,  which  appear  to  have  been 
volcanoes ;  and  in  one  deep  valley  there  are  several 
ponds,  where  the  water  bursts  up  with  great  violence, 
and  retains  some  of  its  heat  even  at  the  distance  of  6000 
toises  from  its  source.  The  island  is  divided  into  Basse- 
terre, the  low  or  leeward  territory,  and  Cabes-terre,  the 
high  or  windward  territory.  The  former  is  well  culti- 
vated, and  the  most  populous;  but  the  climateis  unwhole- 
some, from  the  abundance  of  stagnant  waters  aod  mo- 
rasses. The  latter  division  is  also  unwholesome,  but  it 
becomes  less  so  as  the  woods  are  cleared  away.  On 
the  west  coast  there  is  an  excellent  harbour,  called  the 
Uule  Careenage,  with  three  careening  places,  one  for 
large  ships,  and  the  other  for  frigates.  It  ia  acceaaible 
only  to  one  vessel  at  a  time,  and  is  defended  by  sevenl 
batteries.  It  is  capable  of  holding  30  ships  of  the  line. 
The  island  contains  nine  parishes,  viz.  eight  on  the 
leeward,  and  one  on  the  windward  division.  There  ia 
a  high  road  made  round  the  island,  and  another  which 
crosses  it  from  east  to  west.  The  following  table  ahevs 
the  nature  and  amount  of  the  imports  into  St  Locis  ia 
1804,  1805,  and  1806: 
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Artkki  iii^^orled. 

1804. 

1805. 

1806. 

From 

From 

From 

From 

From 

From 

Great  Britain. 

UnUed  Stata. 

Great  Britain, 

UnUed  States. 

Great  Britain, 

UnUed  States, 

Coni       •    •    •    ■ 

3462biuhds 

7727  bu. 

221  bush. 

4350  bu. 

851  bush. 

2222  bu. 

fixcMl,  floor,  and  meal 

9328  cwt 

11,790  cwt 

7518  cwt 

m^  '  .  •  •  . 

362  bar. 

. 

376  bar. 

229  bar. 

Beef  and  pofk  -    - 

193barrela 

1583  da 

477  bar. 

2U31  do. 

240  bar. 

1521  do. 

Pkkledfish       -    - 

850  do. 

329  do. 

489  do. 

It6da 

353  do. 

Butter    -    .    -    - 

eoibandf 

529  do. 

1094  do. 

611  do. 

872  do« 

745  dOb 

iCows  and  ozea 

287 

354 

215 

tabeep  and  hogi 

65 

207 

60 

lOak  and  pme  boaidi 

and  ttmber    •    • 

1,000,547  feet 

50,200  feet 

1,792,300  feet 

11,200  feet 

912,273  fed 

Shinglei      .    .    . 

8,072,000  No. 

29,000 

3,401,200 

8000 

2,901,000 

Stavea     -    .    -    - 

187.584  No. 

5,500 

327,394 

198,500 

In  the  year  1777  St  Lucia  contained  53  sugar  works^ 
5I,040,96S  coffee  plants,  1,945,712  cocoa-nut  trees.  In 
1810  the  official  value  of  the  imports  were  iffl9S,74S« 
and  the  exporU  £^Sfi90.  In  1777  the  population 
amounted  t)0| 


Whites, 

Free  blacks  and  mulattoes,  • 
oiaveSy   ••ti.t**....* 


.  8,397 
.  1,050 
10,752 


Total,        14,19» 
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aUn*  This  island  was  discovered  on  St  Lnda's  day,  and  mats  and  bamboos.  •  The  streets^  in  which  the  lower  Lnctaow*. 
know.  |||£  English  first  settled  on  it  about  t635.  It  was  ceded  classes  reside,  are  so  narrow,  that  two  small  carts  can- 
to the  French  by  treaty  in  1763.  It  was  reduced  by  not  pass  one  another;  and,  in  consequence  of  clearing 
the  English  in  1779 ;  restored  in  178dt  snd  retaken  by  away  the  mud,  or  the  blowing  away  of  the  dust,  are 
the  British  in  1795  ;  restored,  and  re^captared  in  1808 ;  hollowed  out  in  the  middle  to  the  depth  of  10  or  12 
and  again  restored  to  France  in  1815.  feet.     The  street  which  leads  to  the  palace  is  upwardi 

LUC  IAN,  a  celebrated  Greek  author,  was  bom  at  of  five  miles  in  length,  for  more  than  one  half  of  which 

Samoeata,  a  city  of  Syria,  in  the  reign  of  the  Emperor  extent  the  passenger  wades  through  mire  and  filth. 

Trajan.     His  parents  were  poor ;  and,  in  liis  youth,  "  I  never  witnessed,**  says  Mr.  Tennant,  *'  so  many 

Lucian  was  placed  with  an  uncle  to  learn  the  art  of  varied  forms  of  wretchedness,  filth,  and  vice."    The 

statuary.     Having  conceived  a  disgust  for  this  onploy-  city,  however,  has  been  greatly  improved  of  late  years, 

ment,  nowever,  he  withdrew  from  his  master,  devoted  both  by  the  last  nabob,  Saadut-Ali-Khan,  and  by  the 

himself  to  literary  studies,  and  embraced  the  profession  present  prince,  Rufiul-ul-Dowlah ;  and  begins  to  bear 

of  a  pleader.     He  afterwards  retired  from  the  bar,  and  the  palm  of  neatness  and  elegance  of  architecture  from 

confined  himself  to  the  practice  of  eloquence  as  a  so»  most  of  the  cities  of  India.     '^  An  air  of  comfort,"  says 

phist  or  rhetorician.    Under  the  emperor  Marcus  An-  the  author  of  Skeiches  of  India,  ''  pervades  the  greater 

toninus,  he  was  appointed  procurator  of  the  province  part  of  the  city ;  and  T  remarked,  with  considerable  sa- 

of  Egypt.     He  is  said  to  have  died  of  the  gout,  in  the  tisfaction,  that  the  loathsome  and  disgusting  scenes  of 

reign  of  Commodus,  at  a  very  advanced  age ;  but  the  misery  and  pover^,  so  conspicuous  in  every  other  large 

precise  period  of  his  death  is  uncertain.    His  enemies  city  I  had  visited  m  India,  were  here  either  wholly  \xa* 

&bricatetl  a  story  that  he  was  torn  in  pieces  by  dogs.  known,  or  studiously  concealed.     The  inhabitants  car- 

The  works  of  Lucian  are  numerous,  and  consist  of  a  ry  on  no  trade,  and  produce  no  peculiar  manufacture. 

variety  of  pieces,  narrative,  historical,  critical,  and  sati-  There  are  consequently  few  rich  shops  or  mercantile 

rical,  principally  in  the  form  of  dialogues.     The  most  warehouses,  and  little  appearance  of  affluence  beyond 

popnlarof  nis  writings  are  those  of  a  humorous  de«  the  limits  of  the  prince's  family.  -  But  the  best  artisans 

scripdon ;  in  which  he  excelled  so  much,  that  he  is  ge-  and  mechanics  of  every  kind  are  to  be  found  -  in  th^ 

nerally  esteemed  as  one  of  the  most  witty  of  all  the  an*  place,  and  receive  every  encouragement  from  the  na- 

cient  aaUion.     The  chief  subjects  of  his  ridicule  are  bobs,  who  both  employ  them  firequently,  and  'pay  them 

false  rdigion  and  philosophy.     He  does  not  even  spare  handsom^y. 

the  Chrirtian  religion ;  with  which,  however,  he  appears        There  are  many  fine  buildings  in  different  parts  of 

to  have  been  very  imperfectly  acquainted.     His  Ian-  the  dty ;  and  the  palaces  of  the  nabob,  the  principal 

goage  is  pure,  and  his  stvle  generally  elegant ;  and  al-  mosques,  and  the  Mahommedan  burying-places,  parti- 

though  he  sometimes  ofiends  against  decency,  yet  his  cularly  display  the  greatest  splendour.     The  roofs  and 

writings,  upon  the  whole,  have  a  tendency  favourable  spires  are  gilt,  and  the  whole  architecture  loaded  with 

to  good  morals.     Many  of  our  modem  wits  have  been  ornament ;  but,  with  all  this  external  brilliancy,  there 

much  indebted  to  Lucian.     His  ideas  have  been  fre-  is  oflen  little  internal  convenience  or  accommodation. 

quently  followed  out,  and  his  style  imitated,  by  Le  The   Imambarrah,  or  place  of  royal  burial,  built  by 

Sage,  Fenelon,  Ljrttleton,  Swift,  Fielding,  Wielana,  and  Asoph-ul-Dowlah  at  the  expence  of  one  million  Ster- 

others.  *  ling,  is  greatly  distinguishea  among  these  edifices,  for 

The  best  editions  of  the  entire  works  of  Lucian  are  the  imposing  grandeur  of  its  external  appearance,  and 

those  of  Bourdelot,  Paris,  l6l5,  folio ;  of  Graevius,  the  richness  o£  its  internal  decorations.     It  is  illumi- 

Amsterdam,  16'87,  2  vols.  8vo. ;  of  Reitzius,  ibid.  1743,  nated  by  a  profusion  of  wax  tapers  in  magnificent  chan- 

4  vols.  4to. ;  and  the  Bipontine  edition,  1789—98,  10  delien,  especially  at  the  festival  of  the  Mohurrun,  or 

vols.  8vo.     His  select  dialogues,  and  some  other  de-  mourning  for  Hossein  and  Ali ;  oir  which  occasion  its 

tadied  pieces,  have  been  frequently  reprinted.     See  expences  have  frequently  amounted  to  a  lac  of  rupees. 

Vossii  Hist.  Grax.  Moreri,  Brucker,  and  Gen.  Biog,  The  interior  of  the  building  was  much  neglected  by  tlie 

Diet,     (s^  late  nabob ;  but  the  reigning  prince  has  spent  immense 

LUCKNOW,  the  capital  city  of  the  province  of  sums  in  adding  to  it  ornaments  of  gold  and  silver  lamps, 
Oude  in  Hindostan,  is  situated  in  North  Latitude  26*  crystal  lustres,  burnished  mirrors,  and  embrmdered 
sy,  and  East  Longitude  80^  55'.  It  is  mentioned  by  canopies.  In  die  apartment  where  Asoph-uUDowlah 
Abol  Fazel  as  a  town  of  considerable  note  in  the  reign  is  interred,  the  decorations  are  formed  of  the  most 
of  Adier ;  but  its  prosperity  is  dated  from  the  year  costly  materials,  such  as  solid  plates  of  gold,  silver, 
1774,  when  it  was  selected  by  the  Nabob  Asoph  ul  and  ivory,  inlaid  with  diamonds,  rubies,  and  emeralds. 
Dowlah  as  the  seat  of  government,  in  place  of  Fyza-  The  grave  is  strewed  with  flowers,  gilt  paper,  and  rich 
bad;  the  former  capital.  The  bankers  and  men  of  pro-  bread  of  barley  from  Mecca.  On  one  side  is  a  censer 
perty  necessarily  accompanied  the  court,  and  Lucknow  filled  with  perfumes ;  on  the  other,  the  sword  and  sash 
becanie,  in  a  few  years,  one  of  the  largest  and  richest  ci-  of  the  deceased ;  and  at  the  head,  his  turban  and  a  copy 
ties  of  Hindostan.  In  1^00,  its  population  was  esti-  of  the  Koran.  A  company  of  singers  are  employed  in 
mated  to  exceed  800,000,  or,  according  to  others,  chanting  verses  from  the  Koran  day  and  night.  The' 
500,000  ;  but  the  number  is.  supposed  to  havtf  rather  stables  of  the  nabob  form  a  large  square  court  of  build- 
diminished  than  increased  since  that  period.  ingfl^  supported  upon  brick  pillars ;  one  range  of  which. 

The  town  is  about  seven  miles  in  circumference,  and  examined  by  Mr.  Tennant,   contained  four  hundred 

stands  on  the  left  bank  of  the  river  Goomty.     This  ri-  stalls,  filled  with  excellent  Persian  horses.     There  is 

ver  is  distinguished  for  the  purity  of  its  waters,  and  atsdalargemenageriebelongingtotheprince,  in  which, 

the  scenery  of  its  banks ;  is  navigable  for  boats  of  the  however,  less  attention  has  b^n  paia  to  variety  and 

common  sue  at  all  seasons  <^  the  year,  and  falls  into  the  utility,  than  to  the  oddities  of  nature's  productions. 

Ganges  between  Benares  and  Gazypoor,  about  43  miles  There  are  many  tigers  exceedingly  tame,  but  kept  in  a 

south-west  of  Lucknow.    The  houses  of  Lucknow  are  very  dirty  state;  a  number  of  sheep,  particularly  of  the 

baik  of  farick  car  mud,  and  many  of  them  merely  of  Cabul  breeds  wittt  large  protuberances  on  the  rump ; 
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h^^^'  '^  ^^  ^S^  breed  of  Guserat  bullocks ;  elephants,  the  water's  edge.    Lucknow  is  650  miles  distant  fitmi  Li 

^  camels,  bears,  monkies,  porcupines,  &c.    But  the  most  Calcutta,  280  from  Delhi,  202  from  Agra,  189  from 

curious  quadrupeds  are  two  of  the  Ramghur  hill-dogs,  Benares,  92S  from  Bombay,  795  from  HydnJbad,  ud 

odled  dhool's,  resembling  large  foxes,  very  brisk  and  1201  from  Serineapatam. 

lively  animals,  which  are  said,  in  the  natural  state,  to        The  district  of  Lucknow,  lying  between  the  26di  and 

unite  in  bodies  of  400  or  500,  and  to  hunt  and  destroy  27th  degrees  of  north  latitude,  is  generally  flat  and 

the  most  ferocious  tigers.     There  is  a  vast  variety  of  sandy,  yielding  wheat  and  barley  as  principal  crops, 

birds,  especiaUy  cassowaries,  pheasants,  the  most  beau-  The  towns  are  mostly  built  of  bnck;  but  the  mater 

tifrd  parrots,  and,  above  all,  immense  flocks  of  pi-  part  of  them  are  fuller  of  ruins  than  of  inhabited  dwel*. 

geons.    The  whole  establishment  is  supposed  to  con-  tings.     The  natives  are  of  a  more  robust  habit  and 

sume  as  much  food  as  might  relieve  the  wants  of  the  martial  disposition  than  the  Bengalese,  and  furnish  man j 

whole  city,  or  even  of  the  Kingdom  of  Oude.  of  the  best  recruits  for  the  British  sepoy  com.    See 

In  the  neighbourhood  of  the  city  is  Constantia,  now  Tennanf  s  Indian  Recreations,  vol.  ii. ;  Valentia'a  Tra- 

called  Nurred  Bux,  the  residence  of  the  late  General  veU,  vol.  i. ;  Rennel's  Memoir  qf  a  Map  qfHindottan; 

Martine,  which  is  said  to  have  cost  £150,000  Sterling.  Hodge's  Travels  in  India;  Sketches  qf  India,  1816.  (9} 
It  is  placed  close  to  the  river  Goomty,  and  construct^        LUCMANIER,  Mons  Lucumonius,  or  Lokmajni 

entirely  of  stone,  except  the  doors  and  window-frames.  In  the  Rhetian  language,  is  the  name  of  a  mountain, 

The  ceilings  of  the  apartments  are  formed  of  elliptic  situated  among  the  Orison  Alps,  between  the  Valley 

arches,  and  the  floors  made  of  stucco.     The  lowest  sto-  of  Medels,  and  the  Val-Blegno.     In  1374,  the  Abb^  of 

ry  contains  two  caves  or  recesses  within  the  banks  of  Dissentis  erected  on  the  top  of  the  hill  the  Hoapice  of 

the  river,  and  level  with  the  surface  of  the  water  at  its  St.  Maria,  for  the  maintenance  of  which  he  be<|[aeathed 

lowest  decrease,  in  which  the  proprietor  generally  lived  considerable  funds.  The  keeper  of  the  hospice  is  boand 

during  the  hot  season.     When  the  rainy  season  com-  to  plant  large  poles  from  the  bridge  of  Vicira  to  thefroo- 

menced,  and  the  increase  of  the  river  compelled  him  to  tier,to  keep  the  road  open,  to  show  hospitality  to  stran* 

remove,  he  ascended  to  the  next  story,  where  the  apart-  gers,  and  to  give  them  every  assistance  in  his  power.  Thii 

ments  were  fltted  up  in  the  form  of  a  grotto ;  and  when  hospice,  situated  between  the  brooks  of  Curbm  and  Ron* 

the  river  had  reached  also  the  level  of  this  retreat,  he  dadura,  occupies  the  highest  point  of  the  passage  from 

proceeded  to  the  third  story  as  a  jground  floor,  which  Dissentis  to  Bellinzone,  and  is  surronndea  with  exten- 

overlooked  the  river  at  its  greatest  height     In  the  si ve  pasturages,  called,  in  the  old  maps.  Locus  Magnus, 

fourth  story  a  handsome  saloon,  raised  on  araades,  and  The  distance  from  Dissentis  to  the  top  of  the  hill  la  five 

projecting  over  the  river,  formed  his  habitation  in  the  leagues. 

spring  and  winter  months ;  so  that,  at  all  seasons  of  The  valley  of  Kadelina  (Ka  dol  Rhin,  the  head  rf 
tneyear,  he  preserved  in  his  house  a  moderate  and  the  Rhine),  begins  about  ^  a  league  to  the  west  of  St 
equal  temperature.     On  the  attic  story  was  a  museum,    Maria.     Its  length  is  1^  leagues,  to  the  lake  of  Dttin, 

wel>  supplied  with  various  curiosities ;  and,  above  the  from  which  issues  the  middle  branch  of  the  Rhine, 
whole,  an  observatory,  furnished  iivith  the  best  astro-  This  lake  is  sometimes  frozen  during  the  whole  sum* 
nomiad  instruments.  A  noble  garden,  and  extensive  mer.  From  the  top  of  one  of  the  peaks  cf  the  Laona- 
dump  of  mango  trees,  are  annexed  to  the  house;  and  nier,  called  Scopi,  there  is  a  very  extraordinary  view 
in  the  artillery  yard,  at  a  little  distance,  was  erected  a  of  the  Alps.  The  distance  from  the  Hospice  to  the 
steam  engine,  where  the  proprietor  used  to  amuse  him«  summit  is  four  or  five  hours'  journey.  See  Ebel's  Ma* 
self  in  making  experiments  with  air  balloons.  There  nuel  d^un  Fo^ageur  en  Suisse  for  further  details  respect* 
is  a  bridge  of  brick  and  mortar  masonry   over  the    ing  this  mountain. 

Goomty ;   but  another  of  ciat-iron,  manufactured  in  LyCON.    See  Phillipkne  Isi.s. 

Isngland,  and  earned  over  m  India  ships,  is  about  to  3 

be  erected,  and  the  introduction  of  many  other  Euro-  LUCRETIUS,  (Titus  Lucretius  Cabus,^  a  €«»• 

pean  arts  and  improvements  is  daily  advancing  under  brated  Latin  poet,  was  bom,  according  to  the  Ent^ 

the  auspices  of  the  present  nabob.  bian  Chronicle,  about  the  year  9^  B.  C.    Of  the  ^« 

Lucknow  is  the  only  court  in  India,  except  that  of  cumstances  and  events  of  his  life  little  is  known.    He 

the  Nizam,  in  which  any  degree  of  magnificence  now  appears  to  have  studied  at  Athens,  where  he  imbibed 

prevails,  suitable  to  the  state  or  grandeur  of  oriental  the  doctrines  of  Epicurus.     He  is  said  to  have  put  aa 

descriptions.     The  nabob  maintains  a  high  degree  of  end  to  his  days  in  a  fit  of  delirium,  oocasionea  by  a 

splendour,  and  exhibits  a  striking  specimen  of  an  east-  philtre,  or  love-potion,  administered  to  him  byhi8wue» 

em  prince.     He  has  upwards  of  a  thousand  elephants,  or  mistress,  in  the  forty-fourth  year  of  his  age.    But 

many  thousands  of  fine  horses,  and  innumerable  palaces  the  time  and  manner  of  his  deadi  are  involved  in  no- 

of  great  beauty  and  magnificence.     The  poorer  classes  certainty. 

in  his  capital  seem  to  enjoj  a  considerable  degree  of  The  reputation  of  Lucretius  is  founded  upon  a  poem 

liberty,  sometimes  rising  to  licentiousness,  especially  in  six  books,  on  tlie  Nature  of  Things,  in  which  he  ifl^- 

among  the  Mussulmans,  who  are  ever  ready  to  testify  folds  and  illustrates  the  principles  of  the  Epicurean  pw- 

their  dislike  of  British  influence  and  individutds.  losophy.     His  language  and  versification  partake  ol  the 

The  river  Goomty  is  crowded  with  boats,  busily  em-  rudeness  of  an  early  period  of  literature ;  and  in  some 

ployed ;  and  nothing  can  exceed  the  splendour  of  the  of  the  argumentative  passa^  he  becomes  tame  and 

nabob's  numerous  pleasure  barges,  budgerows,  and  other  prosaic.    But  where  the  subject  admits  of  elevated  «»• 

vessels,  some  of  which  are  cased  on  the  outside  with  timent,  or  picturesque  description,  he  exliibits  h  gr» 

ailver  plates,  embossed  with  various  devices,  and  with  deal  of  spirit  and  sublimity.   In  this  singular  P^'. 

lading  below  the  water  mark,  while  the  decks  are  fur-  author,  true  to  the  doctrines  of  the  system  he  had  un- 

jiished   widi  satin , canopies,  embroidered  with   silver,  bibed,  contradicts  the  dogmas  of  all  established  relj^«"» 

and  even  the  raasU  and  sails  are  richly  decorated  with  and  controverts  the  existence  of  a  first  creative  pow  > 

fringes  and  tassels.     Botli  sides  of  the  river  present  the  of  a  providence,  and  of  the  immortality  of  the  soul. 

most  enchanting  views^  and  the  banks  are  cultivated  to  The  best  editions  of  the  poem  Dc  Rerum  Noiitra  ais 
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those  of  Creech,  Oxford,  1695,,8vo.;  of  Havercamp,        LUDWIG.    See  Botany,  vol.  it.  p.  M.  tndwig, 

LeydCT,  1725,  2  vols.  4*o. ;  and  of  Wakefield,  Lon-        LUES  VENEREA.    See  Medicine.  II 

dan,  1796,  3  vols.  4ta     It  has  been  translated  into        LUGANO,  in  German  Lauis,  is  a  town  of  Switzer*     \^J 

Italian  by  Maxchetti ;  and  into  English,  first  by  Mr.  land,  and  the  principal  place  of  the  canton  of  Tesino. 

Creech,  and  lately  by  Mr.  Mason  Good,  in  2  vols.  4to.,  It  b  situated  on  the  north  bank  of  the  lake  of  the  same 

with    many    learned,    philological,    and    explanatory  name.     The  town  is  pretty  well  built  of  a  sort  of /4f^» 

notes.     The  Cardinal  de  Polignac  has  refuted  the  ar-  and  its  situation  is  extremely  striking.    To  the  east 

guments  of  Lucretius,  in  an  excellent  Latin  poem,  en-  rises  the  fertile  Monte  Br^,  or  Gottardo,  covered  with 

titled  Anii^Lucretius,    See  Vossii,  Poei.  Lat,  Bayle ;  villages,  country  houses,  and  on  the  opposite  side,  at 

Brucker ;  Gen.  Biog.  Dict^ ;  and  Mr.  Mason  Good's  the  foot  of  Mount  Caprinq,  are  seen  the  caves  'called  the 

translation  of  Lucretius,  Lcmdon,  1805,  2  vols.  4to.  Cantmes  di  Caprino,  which  are  a  number  4)f  clefts  or 

LUDLOW,  a  market-town  of  England,  in  Shrop-  openings  in  the  rocks,  from  which  a  cold  wind  alwaya 

ahire,  is  situated  upon  an  eininence,  at  the  junction  of  issues.     On  the  29th  June,  Reaumur's  thermometer  de« 

the  rivers  Teme  and  Corve,  over  the  first  of  which  there  sceuded  to  2|^  in  these  caves,  when  it  stood  in  the 

is  a  good  stone  bridge,  in  a  fertile  and  beautiful  dis*  open  air  at  21^     In  August  it  was  4^^',  and  in  the 

trict,  on  the  southern  border  of  the  county.    It  is  about  open  air  18^.    In  September  it  stood  at  7^,  and  in  the 

a  mile  long,  and  half  a  mile  broad.    ThestreeU,  which  open  air  at  16^. 

are  wide  and  well  paved,  diverge  from  the  highest,  or  The  principal  public-buildings  in  Lugano,  are  the  pa« 
central  part  of  the  town,  the  principal  one  leading  from  lace  of  the  Marquis  di  Riva,  containing  some  good 
the  bridge  to  the  townrhouse,  and  the  next  to  the  Horse  pictures ;  the  convent  of  the  ZoccolanU  agl*angeli ;  the 
Course.  The  houses  are  in  general  heat,  and  well  church  of  San  Lorenzo,  remarkable  for  the  beautiful' 
built,  and  superior  to  most  of  the  inland  towns  of  the  carvings  round  the  doors  and  windows, 
same  antiquity.  The  principal  public  buildings  are  On  account  of  the  passage  of  merchandize  over  th& 
the  church,  the  market-house,  and  the  town  halL  The  St.  Gothard,  Lugano  possesses  a  considerable  trade, 
church,  situated  in  the  highest  part  of  the  town,  is  a  There  is  here  a  small  manufacture  of  woollen  stuff; 
sUtely  and  venerable  building,  in  the  shape  of  a  cross,  mills  for  spinning  silk ;  manufactures  of  snuff,  and  also 
with  a  loftv  tower  in  the  centre,  having  a  peal  of  eight  manufactures  of  paper  and  gunpowder.  There  are 
bells.  It  IS  ceiled  with  fine  oak,  and  embellished  with  forges  in  the  neighbourhood,  where  iron  and  copper- 
carving,  and  has  some  good  painted  glass.    Its  extreme  are  wrought* 

lengUi  from  west  to  east,  is  228  feet    The  organ,  pre-       The  kke  of  Lugano  is  10  leagues  long,  and  one 

aented  by  the  Earl  of  Powis  about  70  years  sgo,  cost  broad.     It  is  I98  feet  higher  than  the  lake  of  Como, 

£lOOa     The  market-house,  situated  in  the  middle  234  feet  above  that  of  Maggiore,  and  882  feet  above 

of  Castle  Street,  is  open  below,  for  the  purpose  of  a  the  sea.    From  20  to  30  quintals  of  fish  are  caught  in 

corn-market ;  and  the  apartments  above,  supported  by  the  lake  every  week,  and  sent  to  Milan.    Population 

arched  walls,  are  used  for  corporation  meetings,  balls,  of  the  town  8000.    East  Long.  S^  53';  and  North  Lat. 

and  assemblies.    The  town,  or  guild-hall,  is  a  commo-  45°  59'  Sd**,    See  Coxe's.  Travels  in  Switzerland^  voK 

dious  modem  structure,  in  Mill  Street.  Near  the  church  iii.  p.  308 ;  and  Ebel's  Manuel  d^un  Voyager  en  Suisse. 
is  an  alms  house  for  aged  widows  and  widowers,  found-        LUGNETZ,  or  Lononaza,  is  a  valley  in  the  canton 

ed  in  I486,  by  Mr.  Hosier,  and  rebuilt  in  1758.    To  of  the  Orisons,  which  opens  near  Ilantz.     It  is  eleven 

the  west  of  the  church  there  is  a  building  called  the  leagues  long,  with  many  lateral  vallies  opening  into  it, 

college.    The  prison,  called  Goalford's  tower,  was  erect-  which  are  almost  unknown.     Its  wild  rocHy  scenery, 

ed  in  1764,  on  the  site  of  a  tower  of  that  name.  There  its  magnificent  waterfalls,  frightful  bridges,  and  fine 

is  also  here  a  grammar  school,  founded  by  Edward  IV.;  glaciers,  render  it  well  worthy  of  being  visited  by  tra* 

and  At  the  top  of  Broad  Street  there  is  a  handsome  vellers.     Most  of  the  inhabitants  are  Catholics.     The 

stone  cross,  the  rooms  over  which  are  used  as  a  public  Piz-Valrhein  is  the  highest  mountain,  and  is  10,220 

scfaooL     The  town  was  once  encircled  with  a  wall,  parts  feet  above  the  sea.    Most  of  the  rocks  are  composed  of 

of  which,  and  a  gateway  at  the  bottom  of  Broad  Street^  argillaceous  schistus.     There  are  here  mines  of  lead 

still  remain.     Ludlow  Castle,  now  a  ruin,  stands  at  the  and  copper,  and  great  quantities  of  sulphate  of  magne« 

north* west  angle  of  the  town,  on  a  bold  wooded  rock,  sia,  called  the  sel  des  glaciers,  so  that  the  apothecary  of 

which  pverhangs  the  river.    The  battlements  are  01  Ilantz  is  enabled  to  sell  it  at  20  florins  the  quintal.   See 

great  hWht  and  thickness.     It  is  said  to  have  been  Ebel's  Manuel  d'un  Voyager  en  Suisse,  for  a  full  ac« 

Smnded  Ev  Roger  de  Montgomery,  soon  after  the  Con-  count  of  the  valley  and  its  natural  curiosities. 
quest     The  town  is  governed  by  a  high  bailiff,  a  bai-        LULLY  Raymond.     See  Alchemy*  vol.  i. ;  and 

hff,  two  justices,  12  aldermen,  and  24  common  coun-  Chemistry,  vol.  vi.  p.  d. 
cillors,  recorder,  coroner,  and  chief  constable.    It  sends        LUM  BAGO.    See  Medicine. 
two  members  to  Parliament,  chosen  by  about  500  elec-       LUNACY.    See  Insanity,  vol.  xii.  p.  H6. 
tors.                                                         ,  LUNATIC  Hospitals.      See  Insanity,  vol.  xii. 

The  foQowing  was  the  population  of  the  borough  in  p*  1 54. 
1811:  LUNDY  Island,  is  an  island  of  England  belong* 

ing  to  Devonshire.     It  is  situated  in  the  British  Chan« 

MiaWted  houses,  ....         851  nel,  about  five  lei^^ues  north-west  of  Clavelly.     It  is 

Fu^M ezm^ovedin  tnde     III       ^246  °^*"®  ^^^^  itiree  miles  long  and  one  broad,  and  con* 

Mates,         .       -       -       I       I       -       1810  ^"*  about  2000  acres.    It  is  surrounded  by  high  rocks, 

Fonaks, 2840  inaccessible  excepting  in  one  ortwo  places     The  high* 

_  est  points  are  800  feet  above  the  sear     About  400  acres 

Total  Popotetion,       ....       4150  are  in  cultivation,  and  it  feeds  nearly  400  sheep,  and 

80  head  of  cattle.     The  annual  rent  was  £  70 ;   the 

See  Grose's  Antiquities ;  Lipscomb's  Tour  in  Saulk  number  of  houses  seven ;  and  the  inhabitants  23.  West 

IVaks;  and  the  Beauties  of  England  ami  Wales,  vol.  xiii.  Long.  iP  9',  North  Lat.  51^  20'.    See  the  Beauties  of 

Part  IL  p.  238.  England  and  fVaks,  voL  iv.  p.  249. 
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LUNULA,  or  Lune  of  Hippocrates,  is  the  name 
given  to  an  area,  or  crescent,  bounded  by  a  semicircle, 
and  the  convex  side  of  the  quadrant  of  another  circle, 
whose  radius  is  equal  to  the  chord  of  90  of  the  first 
circle.  As  the  subiect  is  too  unimportant  to  be  discuss- 
ed at  any  length,  the  reader  will  be  able  to  understand 
it  by  looking  at  Fig.  189>  Plate  CCLXXIV,  where 
the  crescent  formed  by  the  upper  semicircle  AD,  and 
the  quadrant  AFD  of  the '  semictrcle  ADC,  is  the  lu« 
nula  of  Hippocrates.  Hippocrates  demonstrated  that 
Its  area  is  equal  to  that  of  a  right  angled  triangle  ABD. 
For  since  BD«  =  2  BO%  the  area  of  the  quadrant  BDA, 
18  equal  to  the  area  of  the  semicircle  standing  upon 
AOB.  From  each  of  these  ti^e  away  the  common 
part  AODF,  and  the  remainder,  vis.  the  lunula  above 
AFD,  is  equal  to  the  remainder,  viz.  the  right  angled 
triangle  ABD.    See  Geometry,  vol.  x.  p.  186. 

LUNENBURG,  a  town  of  Germany,  in  the  kmg- 
dom  of  Hanover,  is  situated  on  the  river  Ilmenau,  m 
small  navigable  river  that  runs  north-west  to  the  Elbe. 
It  is  of  an  oblong  form,  encirded  with  moats  and  walls, 
and  fortified  with  towers,  is  two  miles  in  circuit,  and 
has  three  churches,  and  three  hospitals.     There  is  a 
^eat  square,  in  which  are  the  Palace  of  Princes  and 
the  Hotel  de  Ville.    There  is  also  a  college  here ;  an 
anatomical  theatre,  which  was  built  in  1713;  and  an 
juaulemy  for  martial  exercises,  which  was  founded  on 
the  site  of  the  convent  of  St.  Michael.    The  church  of 
St.  Michael,  containing  magnificent  tombs,  and  a  fa- 
mous ffolden  table,  and  the  Ebrary  of  the  town,  and  of 
M.  Ebiling,  are  deserving  of  notice.     The  magistracy 
has  consisted,  since  1639,  of  patricians  and  men  of  let- 
ters, in  equal  proportions.   In  the  part  of  the  town  call- 
ed Saize,  which  is  enclosed  by  walls,  and  has  its  own 
magistrates,  there  are  54  small  houses  sunk  in  the 
ground,  and  each  containing  four  leaden  pans,  hold- 
ing salt  brine  for  the  purpose  of  evaporation.     Nearly 
120,000  tons  of  salt  may  be  manufactured  annually ; 
but  only  about  2000  lasts  are  exported.     Each  salt 
house,  containing  four  pans,  is  estimated  at  40,000  rix 
dollars,  so  that  the  capital  of  the  whole  Salze  exceeds 
two  millions  of  rix  dollars.     A  fifth  of  the  salt  works 
belongs  to  the  sovereiga,  and  the  town  pays  annually 
to  the  treasury  6000  rix  dollars.   Besides  salt,  the  town 
exports  beer,  and  lime  from  two  rocks  in  its  vicinity. 
It  likewise  trades  in  flax^  honey,  wool,  linen,  freize, 
and  wax.    This  town  carries  on  a  considerable  com- 
merce of  transit,  and  is  one  of  the  great  entrepots  of 
Germany.   At  the  end  of  the  town,  upon  an  eminence, 
stands  a  fort,  from  which  can  be  seen,  in  clear  wea- 
ther, the  tops  of  the  towers  of  Hamburgh,  at  the  dis- 
tance   of   36    miles.      Population   1300   houses,  and 
9006  inhabitants.    East  Long.  l(fi  Sff,  and  North  Lat. 
530  15'. 

LUNENBURG,  Duchy  or.  See  Hanover,  vol.  x. 
p.  630. 

LUNEVILLE.  See  France,  vol.  ix.  p.  641 ;  and 
Meurthe. 

LUNGS.  See  Anatomy,  vol.  ii.  p.  20;  and  the  ar- 
ticles MBniciNB  and  Physiology. 

LUPERCALIA,  were  feasts  celebrated  in  Greece 
and  Rome  in  honour  of  Pan,  and  derived  their  name 
from  the  Lupercal,  the  place  where  the  sacrifices  were 
performed. 

LUPINS.    See  France,  vol.  ix.  p.  702^ 

LUSATIA.    See  Saxony. 

LUSITANIA.    See  Portugal. 

LUTHER,  Martin,  the  celebrated  German  reform- 
etf  was  bom  at  Isleben,  a  town  of  Saxony,  November 
10|  1483.    Hia  father,  John  Luther,  was  a  person  of 


low  birth,  and  a  miner  by  occupation  ;  but  inpnjTed  lJ 
his  fortune  by  his  industry,  and  became  aflerwardsaU*^ 
proprietor  in  the  mines,  and  a  magistrate  of*  some  rank 
in  his  native  province.     His  mother,  Margaret  Linde. 
man,  was  descended  of  a  respectable  family,  and  had 
many  relations  among  the  most  respected  inhabiuoti 
of  Eisenadi.     Luther  was  initiated,  at  an  early  age,  in 
the  knowledge  of  letters  ;  and  was,  at  the  same  time^ 
anxiously  impressed  by  his  parents  with  a  sense  of  re- 
ligion.    After  acquiring  at  home  the  elements  of  gram- 
matical learning*  he  was  sent,  at  the  age  of  thirteen 
years,  to  a  school  at  Magdeburg,  where  he  was  obliged 
to  support  himself  in  a  great  measure  by  the  charity  of 
others ;  but,  in  the  course  of  the  following  year,  he 
was  removed  to  Eisenach,  where  he  enjoyed  the  coon- 
tenance  of  his  mother's  friends,  and  studied  with  great 
diligence  for  the  space  of  four  years.     At  this  period 
he  gave  abundant  proofs  of  superior  intellectual  abili- 
ties, and  especially  of  a  natural  genius  for  eloqaeooe. 
In  1 501  he  went  to  Erfurt,  where  he  passed  throogb 
the  usual  course  of  logic  and  philosophy,  and  looo 
made  himself  master  of  all  that  was  valuable  in  the 
scholastic  system  of  those  times.     Becoming  dissatiaGed 
with  these  dry  and  thorny  studies,  he  applied  himself 
to  the  perusal  of  the  best  ancient  authors;  and  in  a 
short  time  acquired  a  high  distinction  among  bia  fellow 
students,  both  for  his  knowledge  of  the  language,  and 
his  familiarity  with  the  sentiments  of  the  Latin  clasaics. 
At  the  age  of  20  years,  he  took  a  master's  degree  in  the 
University,  and  read  lectures  on  Aristotle's  works; 
but,  in  compliance  with  the  wishes  of  his  parents,  he 
turned  his  attention  to  the  study  of  the  civil  law,  with 
the  view  of  practising  at  the  bar,  or  of  raising  himself 
in  the  state.     His  whole  thoughts,  however,  were  di- 
rected into  a  new  course,  by  his  narrow  escape  from  a 
premature  death,  in  consequence  of  a  stroke  of  light* 
ning,  which  threw  him  to  the  ground,  and  killed  the 
companion  of  his  walk.     Without  communicating  his 
purpose  to  any  of  his  friends,  he  withdrew  himself  to 
a  monastery  of  the  Augustines,  where  he  resumed  his 
scholastic  studies,  and  submitted  to  the  strictest  mon- 
astic discipline.     Here  he  became  pre-emioent  in  all 
kinds  of  pious  exercises,  and  theological  discussions ; 
but,  happening  to  get  possession  of  a  Latin  Bible*  be 
was  astonished  to  discover  how  little  of  the  Sacred 
Scriptures  was  generally  known  and  understood.  While 
thus  devoting  his  mind,  with  the  utmost  avidity,  to  the 
study  of  the  inspired  writers,  he  waa  frequently  agi- 
tated by  the  deepest  emotions  of  religious  alarm ;  and 
peculiarly  anxious  to  ascertain  the  true  will  of  God  in 
every  point  of  faith  and  practice. 

An  elderly  priest  in  the  monastery,  to  whom  he  liad 
opened  the  distresses  of  his  conscience,  assisted  essen- 
tially  in  rectifying  his  views  on  the  remission  of  sin, 
and  in  directing  his  attention  to  the  sentiments  of  the 
Apostle  Paul  on  the  fundamental  doctrine  of  justi6ca« 
tion  by  faith.  He  derived  additional  information  on 
these  subjects  from  the  works  of  Augustine,  whose 
writings  he  preferred  above  those  of  all  other  divines. 
In  1 5^,  afler  residing  one  year  in  the  monastery,  he 
made  his  profession^  and  took  priest's  orders;  and  in 
the  following  year  was  invited  to  the  new  university  of 
Wittemberg,  where  he  was  employed  for  three  years  m 
lecturing  on  philosophy,  in  a  manner  which  gave  hopes 
of  an  entire  revolution  in  the  schools  under  his  in- 
fluence. In  1510,  having  been  deputed  to  defend  the 
cause  of  certain  convents  of  his  order  in  a  contest  with 
their  vicar  general,  he  repaired  to  Rome,  where  be 
fotmd  much  to  gratify  his  inquiring  mind,  and  ^^^ 
he  acquired  no  saiall  insight  into  the  weakness  and 
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oorniptiaii  of  At  Fkpil  Conrt    Upon  his  return  to 
Wittemherg,  he  was  appointed  Professor  of  Divinity 
bj  the  reccmmendation  of  Frederick,  Elector  of  Saxony, 
who  had  often  heard  him  preach,  and  was  ^eatly  struck 
with  the  superior  matter  and  style  of  his  discourses.    In 
this  office,  he  excited  ipreat  attention  by  his  expositions 
of  the  sacred  book,  and  added  no  small  weight  to  his 
aentiments  by  the  rigid  sanctity  of  his  life.     For  the 
purpose  of  attaining  a  more  complete  acquaintance  with 
the  sacred  Scriptures,  he  applied  himself  to  the  study 
of  the  Greek  and  Hebrew  languages,  and  gave  all  the 
mpulae  of  his  exhortation  and  example  to  the  cause  of 
reviving  literature.    In  1516  he  visited  the  monasteries 
of  Misnia  and  Thuringia,  in  the  capacity  of  subaltern 
vicar;   and  was  soon  i^r  this  excursion  chosen  to 
preaeh  at  Dresden*  before  George,  Duke  of  Saxony, 
who  was  little  disposed  to  rdish  his  doctrines.     In 
1517»  when  Tetxel  came  to  Wittemberg  preaching  the 
Papal  indulgences,  Luther  was  so  much  offended  by 
the  shameless  tenets  of  this  abandoned  priest,  that  he 
pabliahed  oertain  propositioBs  on  the  nature  of  indul- 
senoes*,  in  whicn,  without  'diluting  the  principle, 
he  only  condemned  the  errors  of  that  individual  preach^ 
er ;  bat  which  were  speedily  assailed  by  numerous  re- 
spondentSi  of  whom  the  most  distinguished  were  Prie- 
cias,  a  Dominican  monk  at  Rome,  and  Eckius,  professor 
of  divinity  at  Ingoidstadt.    He  continued  to  maintain 
his  aentiments  in  several  eUborate  answers,  but  still 
with  great  moderation,  and  with  repeated  declarations 
of  his  wiBiagness  to  drop  the  question,  provided  the 
same  silence  were  enjoined  upon  his  adversaries.    He 
addressed  a  letter  to  uie  Pope  himself,  expressed  in  the 
most  dutiful  terms,  and  indicating  no  views  of  separa- 
tion from  the  Church  of  Rome ;  but  evidently  conti- 
nued to  experience  considerable  uneasiness,  as,  in  the 
progress  of  his  acquaintance  with  scripture  truth,  he 
nmnd  himself  constrained  to  oppose  the  errors  of  po- 
pery.    The  violence  of  the  Komish  court,  however, 
oompdled  him  at  once  either  to  retract,  or  to  revolt ; 
and  oeiDg  summoned  to  Rome,  to  answer  for  his  writ* 
ings,  he  was  summarily  condemned  as  a  heretic  by 
lio  X.  before  the  period  of  citation  had  expired;  bnt 
-having  requested  that  his  cause  should  be  tried  in  Ger- 
many, and  his  petition  having  been  seconded  by  Fre- 
derick, Elector  of  Saxony,  Cardinal  Cajetan,  legate  at 
Aagsborg,  was  commissioned  to  take  cognizance  of  the 
matter.     At  the  first  interview,  Luther  prostrated  him- 
self before  the  cardinal,  by  whom  he  was  courteously 
received ;  but,  instead  of  being  admitted  to  any  trial  or 
inquiry,  was  uniformly  urged  to  retract  his  errors,  and 
avoid  such  discussions  in  obedience  to  papal  authority* 
He  alleged  the  higher  authority  of  scripture,  and  de- 
sired to  be  convinced  by  scriptural  arguments.     He 
was  at  length  permitted  to  commit  his  answers  to  writ- 
ing, for  the  purpose  of  being  transmitted  to  Rome ;  but 
was  dismissed  by  the  cardinal  with  the  most  acrimoni- 
cos  expressions,  and  with  strong  injunctions  to  come 
no  more  into  his  firesence,  unless  to  make  his  recanta- 
tion.  Still  did  the  faithful  reformer  discover  an  earnest 
denre  of  peace,  and  wrote  a  respectftil  letter  to  the 
haughty  l^|;ate,  requesting  pardon  for  any  irreverence 
of  spe^  which  might  have  escaped  him  in  the  heat  of 
discussion,  and  renewing  hir  protessions  of  readiness  to 
observe  silence  on  the  disputed  points^  if  his  opponents 
would  do  the  same.     Receiving  no  answer,  he  wrote  in 
a  mate  spirited  tone,  requesting  permission  to  return 


home ;  and,  after  waiting  foilr  days  for  a  repljr,  he  be- 
came apprehensive  of  some  designs  against  bis  safety, 
and  secretly  left  the  city  of  Augsburg.  After  his  re- 
turn to  Wittemberg,  he  found  himself  proscribed  by 
the  Romish  court ;  and,  being  doubtful  of  his  patron's 
power  to  afford  him  protection,  as  well  as  unwilling  to 
involve  that  prince  in  the  same  ruin  with  himself,  he 
meditated  a  retreat  to  France,  where  the  power  of  the 
Pontiff  was  less  implicitly  obeyed.  But  being  request-, 
ed  by  Frederick  to  remain  at  his  post,  he  resumed  his 
duties  as  theological  professor  in  the  university,  and 
pastor  of  the  town. 

Nothing  intimidated  in  the  cause  of  truth,  he  pro- 
tested agamst  the  bull  which  the  Pope  had  issuea  in 
favour  of  indulgences,  and  appealed  to  the  decision  of 
a  general  councU ;  but,  after  several  conferences  with 
Count  Miltitx,  the  new  legate  in  Germany,  it  was  agreed 
that  the  cause  should  be  referred  to  the  first  German 
diet  of  the  new  Emperor,  Charles  V.  In  die  mean- 
time, being  still  undecided  on  the  point  of  obedience 
due  to  the  P<^,  he  consented  to  write  a  submissive 
letter  to  his  holiness ;  and,  if  only  permitted  to  exer* 
cise  freely  his  office  as  a  public  teacher,  would  gladly 
have  remained  a  dutiful  son  of  the  church.  As  a  proof 
also  of  his  pacific  disposition  at  this  period,  it  may  be 
mentioned,  that  he  wrote  an  affectionate  letter  to  the 
monkTetzel,  who  had  fallen  into  disgrace,  and  was 
lying  on  his  death-bed. 

In  his  answers  te  Eckius,  (with  whom  he  had  been 
challenged  to  dispute  publicly  at  Leinsic,  in  1519,) 
he  was  led  to  canvass  the  grounds  and  extent  of  the 
pope's  authority ;  and,  in  his  farther  researches  into 
the  subject,  began  to  question  more  decidedly  the 
foundations  of  that  power,  as  well  as  to  attain  clearer 
views  of  the  rights  of  private  judgment  and  liberty  of' 
conscience.  Even  at  this  stage  of  his  own  principles, 
he  was  disposed  to  r^ard  the  permission  of  providenoe,. 
and  the  consent  of  the  nations,  as  sufficient  reasons  for 
yielding  to  papal  supremacy,  while  he  denied  its  divine 
right ;  and,  instead  of  that  intemperance  and  temeri^ 
with  which  his  conduct  has  been  diarged,  he  may  seem 
to  many,  in  these  more  enlightened  and  unfettered 
times,  to  have  been  more  than  duly  cautious  and  sub- 
missive. He  considered  it  as  his  proper  business  to* 
conduct  the  studies  of  youth  in  theology,  and  to  exercise 
the  faithful  preaching  of  the  Gospel ;  and  used  often  to 
lament,  that  he  had  lived  in  an  age  which  required  him* 
either  to  devote  so  many  valuable  hours  to  useless  con* 
troversy,  or  to  desert  the  incumbent  duty  of  supporting, 
his  convictions  of  truth.  In  the  beginning  of  the  year 
15£0,  according  to  the  agreement  with  Miltits,  he  ad« 
dressed  a  letter  to  the  Emperor  Charles  V.  along  with 
a  protestation  of  his  faith,  imploring  his  imperial  pro- 
tection ;  and  at  the  same  time  wrote  to  several  Ger*- 
man  bishops,  entreating  a  free  trial  of  hia  sentiments. 
In  the  course  of  the  same  year  he  again  addressed  the 
pope,  to  whom  he  gave  a  narration  of  his  whole  aentl* 
ments,  and  sent  a  treatise  which  he  had  composed  on 
Christian  liberty.  He  was  forthwith  condemned  by  his 
holiness  as  an  inveterate  heretic ;.  and  renounced,  on  his 
part,  all  farther  views  of  reconciliation  with  the  Chnrdi 
of  Rome.  He  was  encouraged  in  his  resolution  by  the 
offer  of  protection  from  several  noblemen  in  Franoonia; 
and,  proceeding  with  new  vigour  in  his  opposition  to 
a  hierarchy,  under  which  he  was  now  persuaded  that 
divine  truth  could  not  be  faithfully  taught,  he  pubHib* 
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*  See  in  a  note  by  Dr.  Madiine  to  Moihom*f  EcckMiatiieal  HUtary,  Art  xvi  Sect.  1,  and  9,  alilU  isplv  to  die  fUss  impiitsHoai 
tnn^tagnnstLutbainthiifactofhisoQndttayby  V61taiie,Hiuns,^tt^ 
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^^g^*  ed  letters  jn  the  Gennan  language  exposing  the  popish 
system,  and  inculcating  the  necessity  of  a  refonnation. 
Upon  the  publication  of  a  damnatory  edict  against  him, 
condemning  him  to  punishment  if  he  shoula  fail  to  re- 
cant within  the  space  of  60  days,  he  appealed,  as  for« 
inerly,  to  a  general  council,  and  issued  tracts  against 
the  bull  in  his  own  defence,  but  certainly  in  a  style  of 
unjustifiable  asperity.  Knowing,  however,  that  his  ap- 
peal was  disregarded,  and  expecting  the  thunder  of  ac- 
tual excommunication,  he  adopted  the  daring  resolu« 
<ion  of  separating  himself  from  the  Romish  church,  and 
publiclv  committed  to  the  flames  the  pontifical  laws, 
with  the  bull  of  his  own  condemnation.  He  next  se- 
'lected  thirty  articles  fh>m  the  code  of  papal  statutes ; 
and,  writing  a  few  concise  remarks  on  each,  printed  the 
whole  for  circulation  among  the  people.  While  he  thus 
maintained  his  Christian  lil^rty  with  the  most  undaunt- 
ed courage,  he  was  equally  successful  by  his  writings, 
^particularly  by  his  exposition  of  the  Epistle  to  the  Ga- 
latians,)  in  promoting  the  doctrines  of  the  Protestant 
-faith.  The  revolution  in  men's  religious  sentiments 
by  these  means  proceeded  with  such  rapidity,  as  to  at- 
tract at  length  the  attention  of  the  imperial  court,  and, 
at  the  diet  of  Worms,  in  1521,  every  exertion  was  made 
\}j  his  adversaries  to  carry  into  execution  the  sentence 
which  had  been  issued  against  him.  His  friends  hap 
ving  urged  that  he  ought  not  to  be  condemned  un- 
heard, Luther  was  summoned  to  appear  in  person,  and 
was  furnished  with  a  promise  of  safe  conauct  by  the 
emperor  and  princes  of  the  diet,  accompanied  with  a 
letter  from  the  emperor  himself,  addressed  to  the  re- 
former by  the  most  respectful  and  honourable  titles. 
Notwithstanding  all  these  assurances,  his  friends  were 
apprehensive  of  his  safety ;  and,  even  when  he  was  on 
the  way,  many  attempts  were  made  to  dissuade  him 
from  proceeding.  He  was  met  at  Oppenheim  particu- 
larly by  Martin  Bacer  with  a  party  of  horsemen,  who 
entreated  him  to  take  refuge  in  the  castle  of  a  friendly 
knight ;  and  letters  from  others  at  the  seat  of  the  diet, 
presented  the  most  discouraging  prospects  of  his  inte- 
rest in  that  assembly.  To  all  these  remonstrances  and 
representations  he  made  the  well  known  reply,  **  that, 
though  he  should  be  obliged  to  encounter  at  Worms  as 
many  devils  as  there  were  tiles  on  the  houses,  he  would 
-keep  his  purpose  of  appearing  among  them ;  and  that 
sill  these  fears  of  his  friends  could  only  be  the  sugges- 
rtions  of  Satan,  who  dreaded  the  approaching  ruin  of 
-his  kingdom  <from  the  confession  of  the  truth  before 
auch  an  assembly^."  As  he  stepped  from  his  vehicle 
4>n  his  arrival,  he  aaid  aloud,  amidst  a  great  concourse, 
•of  people,  "  God  will.be  on  my  side ;"  but  his  conduct 
^before  the  diet  waa  more  temperate  and  decorous,'  than 
might  have  been  anticipated  from  the  spirit  of  fervency 
•and  fearlessness  by  which  he  was  animated.  Immense 
^crowds  followed  him  every  where ;  and  his  apartments 
'Were  daily  filled  by  visitants  of  the  highest  rank.  On 
his  appearance  at  the  diet,  he  acknowledged  the  books 
PRrhicn  he  had  written,  and  professed  his  readiness  to 
yield  to  scripture  argument ;  but  resisted  all  solicita- 
tions and  threatenings  on  the  measure  of  recantation ; 
and  condaded  his  defence  in  these  words :  "  Here  I 
atand.  I  cannot  do  4>therwise.  May -God  help  mex 
Amen."  He  was  ordered  by  the  emperor  to  leave 
Worms,  and  not  to  preach  on  his  wav  home ;  but,  ^oon 
after  his  departure,  he  was  suddenly  carried  ofi*  by  a 
party  (rf*  horsemen  to  the  castle  of  Wartburg.    For  some 


time  it  was  suspected  that  he  had  Men  a  sacrifioe  to  the 
machinations  of  his  enemies ;  but  it  was  sftenrsrds 
known  to  have  been  a  plan  of  his  friend,  the  Elector  of 
Saxony,  with  the  concurrence  (as  has  been  oonjectored) 
of  the  Emperor  himself,  to  secure  him  from  the  deagns 
which  were  apprehended  against  his  life  ;  and,  indod, 
sufficient  indications  of  the  most  persecuting  hostility 
were  soon  exhibited  against  him.  After  his  mends  had 
retired  from  Worms,  on  the  supposition  that  hii  cuat 
was  dropped  by  the  diet  for  the  jnresent,  the  Spmiah 
and  Italian  nobles  who  remained,  issued  an  edict,  d^ 
noundng  him  as  a  heretic,  prohibiting  all  persooB  fron 
affording  him  protection,  or  printing,  selling,  and  iiiid- 
ing  his  works;  and  fiuther,  enjoining  all  BUgistrato 
throughout  the  empire  to  commit  his  writings  to  the 
flames,  wherever  they  could  be  found.  This  proda- 
mation  received  very  little  notice  in  Germany,  and  the 
absence  and  occupations  of  the  Emperor  retarded,  in 
a  great  measure,  its  execution.  The  reformer,  in  the 
mean  time,  remained  safe  at  Wartbui;^,  which  he  call- 
ed his  Patraos,  corresponding  with  his  friends  at  Wit- 
temberg,  composing  tracts  in  defence  of  his  tenets,  and 
carrying  on  his  German  transbtion  of  die  New  Testae 
ment  When  he  went  abroad  for  recreation,  he  was 
always  disguised  in  the  habit  of  a  country  gentlenuDi 
and  sometimes  joined  in  the  hunting  parties,  thoo^, 
as  he  said,  with  little  love  of  the  sport.  After  havu)^ 
been  secluded  in  this  manner  about  ten  months,  he  a^ 
peared  publicly  at  Wittemberg,  without  leave  torn  the 
Elector,  to  whom  he  immediately  wrote  an  apology  ftf 
the  step  which  he  had  taken ;  and  particularly  depre- 
cated any  attempt,  on  the  part  of  that  prince,  to  pro- 
tect him  by  force.  He  applied  himself  with  great  suc- 
cess to  aUay  the  ferments  which  the  ignorance  of  hfl 
followers  had  excited  at  Wittemberg;  but  continued, 
with  unabated  ardour,  to  make  head  against  his  roo* 
powerful  assailants,  Henry  VHI.  the  pontiff,  and  the 
bishops.  In  1 522,  he  published  a  translation  of  the 
New  Testament  in  the  German  languiage ;  and,  abort 
eight  years  after,  that  of  the  Old  Testament  was  com- 
pleted, with  tiie  assistance  of  his  friends,  Justus  Jonn 
and  Philip  Melancthon. 

In  1523,  notwithstanding  another  edict  from  the  im- 
perial diet  at  Nuremberg,  he  published  treatises  on  the 
office  of  the  supreme  magistrate,  on  the  worship  of 
Christ's  body  in  the  eucharist,  on  the  institution  of  the 
ministerial  office  in  the  church,  on  nopish  divinityi  sm 
on  vows  of  virginity.  He  canonised  two  of  his  follow- 
ers, Henry  Voes  and  John  Esch,  the  first  marms  for 
protestantism,  who  were  burnt  at  Bruss^,  and  wrote 
consolatory  letters  to  three  ladies  who  were  baniafaea 
from  Friburg  for  reading  his  books.  In  1524,  he^ 
his  treatise  De  Servo  Arbitrio,  as  a  reply  to  a  work  at 
Erasmus,  whom  he  treated  with  considerable  seventy, 
on  account  of  his  indifference  to  the  cause  of  tb^ 
scriptural  principles  which  he  himself  had  conunende^ 
In  me  autumn  of  the  same  year,  when  none  of  w* 
fraternity  belonging  to  his  monastery,  except  "^.*°^ 
and  the  prior,  remained,  he  threw  off  the  monasuc  as- 
bit  entirely,  and  soon  after  married  a  young  wonitf 
named  Catherine  de  Bore,  who  had  been  a  nun.  ne 
assigned  as  reasons  for  this  step,  his  desire  to  ^^P^. 
with  the  wishes  of  his  father,  to  stop  the  "nouttotf 
slanderers,  and  to  testify  his  unequivccal  ^*^.^ 
the  popish  injunction  of  celibacy.  Many  of  his  ix^ 
however,  disapproved  of  the  measure^  not  as  wiw'S 


*  The  icfimncr,  whso  aUttdiag  to  this  dedaimtion  a  abort  time  befbre  his  death,  is  said  to  have  made  to  foUowing 
x^  God  raiditf  a  aun:  I  do  aot  kaoi^  whether,  at  this  day,  1  riiould  be  so  bold.** 
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ittitidf,bat'««iiiisiiitdbl6tothepeculu^  y«t  rational  piety.     His  sedentary  occuiMtions,  and    l^ihtr. 

ofthetimes.*  Though  himaelfalso  ashamed  of  likpieoi«  mental  excitement,  had  begun  seriously  to  affect  his^^^"*^ 

citation,  he  was  happy  in  his  domestic  state,  and  not  a  health,  which  had  hitherto  been  supported  in  a  great 

Uttle  delighted  by  tne  burth  of  his  son.    in  addition  to  measure  by  his  steady  temperance, 
his  contests  wi^  the  PapisU,  he  was  seriously  occupied        In  the  beginning  of  ]537»  while  attending  a  meeting 

in  repressing  die  errors  of  the  anabaptists,  and  the  ex-  at  Smalcald,  he  was  afflicted  by  so  severe  an  attack  of  the 

travsgances  of  other  fimatiad  sects ;  and  applied  him-  stone»  that  both  himself  and  his  frienda  despaired  of  bis 

§elf  afso,  with  the  assistance  of  his  friends,  Melancthon  life.    But  he  recovered  his  strength  so  entirely,  as  to  be 

and  Pomeninus,  to  regulate  the  pabUc  service  of  reli-  able  to  resume  his  usual  labours  in  the  press,  the  piil«> 

gious  worship^  to  appoint  w^  qualified  pastors  over  pit,  and  the  divinity  chair. 

me  Lutheran  congregations,  and  to  secure  the  revenues        In  1545,  his  bodily  infirmities  and  sufferings  becamoL 
of  the  monasteries  for  the  support  of  die  parochial  der-  more  frequent  and  severe;  and  his  enemies  began  to 
gy,  and  the  instmdors  of  youth  in  schools.    Nor  did  circulate  the  most  laboured  reports  of  his  death  and  fu« 
he  diminish,  amidst  those  important  exertions,  his  or«  neral ;  but  the  Reformer  lived  long  enough  to  publish 
dinary  labours  in  pleaching  to  his  congregation,  writ-  a  contradiction  of  their  malicious  Mtlseho^is.    He  be« 
ijig  letters  to  odier  pastors,  and  preparing  useful  works  came  much  chagrined  about  this  period  by  the  evi-. 
in  his  native  toi^e  for  the  religious  instruetion  of  the  dent  inclination  of  the   Protestant  world  to   favour 
common  people.  die  opinions  of  Zuinglius  on  the  sacrament,  and  park- 
in the  yeai*  1527>  when  the  students  at  Wittembergjr  ticuWrly  by  finding  Siat  his  intimate  friend  Melanc- 
in  coDseq|iieiioe  of  a  raging  epidemic,  were  cnrdered  to  thon  did  not  enter  with  sufficient  ardour  into  his  views 
retire  to  Jena,  he  refused  to  desert  his  fiock ;  and,  in  of  the  subject*    This,  and  some  other  altercations,  made 
the  course  of  tl^  same  year,  he  sunk  into  a  stale  of  se-  him  adopt  the  fesejution  of  leaving  Wittemberff ;  but 
vere  mentid  distress,  accompanied  with  a  peculiar  bo-  the  earnest  entreaties  on  the  part  of  his  friends,  uie  stu« 
dily  disorder^  which  eeems  to  ^ve  greatly  humbled  dents,  and  the  inbabitants»  which  the  rumour  of  this 
hi«  mind,  4Uid  particularly  to  have  drawn  mm  him  the  intention  called  forth,  induced  him  to  resume  his  former 
strongest  acknowledgments  of  his  intemperate  spirit-  residence.     In  consequence  of  a  dispute,  however,  be-- 
He  wss  heard  to  say,  after  one  of  these  afflicting  aU*  tween  the  courts  of  Mansfeld  respecting  the  mines  at» 
tacks,  '^  I  nittst  mark  the  day ;  I  was  yesterday  at.  Eisldben,  the  place  of  his  nativity,  he  was  prevailed' 
tchoc^"    Abcmtthis  time«  a  Jewish  phvsician  fixmi  Po»>  upon,  by  the  joint  reauest  of  all  parties,  to  undertake^ 
land  was  detected  in  an  attempt  to  take  away  the  life  a  journey  thither  for  tne  purpose  of  composing  the  dif-^ 
of  Luther  by  poiscm,  and  was  saved  from  being  tried,  ferenoes.    He  was  accompanied  by  his  Uiree  sons  and* 
by  torture  miy  hv  the  request  of  the  reformer  him«  his  friend  Justus  Jonas,  and  was  received  in  the  most 
sdf.    He  was  uniformly  adverse  also  to  every  form  of  respectful  manner  by.  the  noblemen  concerned  in  the 
persecution,  condemning  all  use  of  force  in  reducing,  business*  attended  by  a  hundred  horsemen,  and  a  crowd 
religious  errors,  and  admitting,  the  application  of  pu-  of  adherents  to  the  reformed  doctrines.    After  p^ing 
nishment  merely  m  cases  attended  by  a^ual  tumult  and  nearly  three  weeks  at  Eisleben  his  debility  increased, 
sedition;  but,  at  the  same  time^  he  manifested  a  strange  and  he  died  in  die  63d  year  o£  his  age,  on  the  18th  of 
degree  ai  do|gmatism  and  viruknoe  in  the  maintenance  February,  1546.     The  progress  of  his  8}'mptoms,  and 
sf  his  own  opinions,  even  Qcainst  the  other  Protestant  the  circumstances  of  his  last  illness,  may  be  read  with 
leaden,  particularly  in  the  disputes  with  Zuinglius  on  more  interest  in  the  words  of  his  friend  Jonas.    "  Yes- 
the  dodtnne  i^  the  sacrament ;  and  though,  at  the  in-  terday,  Wednesday  the  17th  of  February,  Prince  An- 
stance  of  the  Landgrave  of  Hesse,  he  attended  a  o<h»»  halt.  Count  Schwaraburff,  and  the  rest  of  us,  prevail- 
fereoce  at  Marpurg  on  these  topics,  in  1529,  he  disco-  ed  on  him  to  remain  in  his  study  till  mid-day,  and  to  do 
vered  no  spirit  of  conciliation ;  and,  while  he  admitted  no  business.  He  widked  through  the  room  in  his  undress, 
the  duty  of  exercising  mutual  charity  and  civility,  re-  looked  at  times  out  of  the  window,  uid  prayed  earnestly, 
^iued  to  acknowledge  his  opponents  as  Christian  breth^  He  was  all  along  pleasant  and  cheerful,  but  took  occasion 
f^  to  say  to  Coelius,  (a  clergyman  of  Eisleben,}  and  me,  ^  I- 
Id  1530,  he  frimished  the  materials  of  the  Protestant  was  oom  and  baptised  at  Eisleben ;  what  if  I  should  re- 
CoDfetsion  of  Faith,  to  be  presented  by  the  leaders  of  main  and  die  here  ?'    In  the  early  part  of  the  evening, 
^«  Reformation  at  the  diet  of  Augsburg,  as  had  been  he  began  to  complain  of  an  oppression  at  his  heart,  and. 
*gw*d  upon  at  Smalcald;  but  this  celebrated  production  had  it  rubbed  with  a  linen  cloth.     This  afforded  him> 
was  expressed  and  considerably  modified  by  the  elegant  some  ease.    A  little  after  he  said,  '  It  is  not  pleasant 
sod  temperate  pen  of  Melancthon.    Luther,   at  the  to  me  to  be  alone,'  and  repaired  to  supper  in  the  par- 
ttme  time,  was  busily  engaged  in  preparing  his  lesser  lour.    He  ate  with  appetite ;  was  cheoful,  and  even 
ond  krger  catechisma,  which  are  still  regarded  as  of  jocular.    He  expounded  several  remarkable  passages  i» 
high  authority  in  the  Lutheran  churches.    After  the  Scripture;  and  said  once  or  twice,  in  the  course  of  the 
meeting  oi  this  diet«  and  amidst  the  threatening  appear-  conversation,  *  If  I  succeed  in  effecting  concord  be-' 
iQces  by  which  it  was  followed,  Luther  preserved  the  tween  the  proprietors  of  my  native  country,  I  shdl  re* 
most  undaunted  spirit,  always  regarding  the  conflict  as  turn  home  and  rest  in  my  grave.'    After  supper,  he. 
^e  concern  of  God,  and  considering  himself  as  a  mere  again  complained  of  the  oppression  at  his  breast,  and 
mstrument  in  the  cause.    His  weight  and  influence  asked  for  a  warm  linen  dotn.    He  would  not  allow  us 
Were  con^icoous  in-  every  measure  connected  with  the  to  send  for  medical  assistance,  and  slept  on  a  couch 
interests  cjf  the  Reformation  ;  and  his  pen  was  not  less  during  two  hours  and  a  half.    Coelius,  Drachsted,  thet 
powerful  in  animating  his  friends  by  private  correspon-  master  of  the  house,  (whom  he  called  in  along  with  his' 
^^»  thsn  in  defending  bis  principles  by  publications  wife,^  the  town-clerk,  the  twa  sons,  and  myself  sat. 
'^  the  press.     He  continued  to  display,  on  every  oc-  by  him  watching  till  half  past  eleven.     He  then  de- 
J^ion,  a  striking  union  of  invincible  and  persevering  sired  that  his  bed  might  be  wanned,  which  was  done 
tortitude,  disinterested  and  decided  zeal,  and  fervent,  with  great  care.     I,  his  two  sons,  his  servant  Ambrose^ 
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Laiber.    whom  he  had  brmi^t  from  Wittemberg,  and  othev  ser-  interview ;  and  his  rich  iftkNttr  o£  kaoirhd||e  xvodind  V^ 

"^"^  ^  vants^  lay  do¥m  in  the  same  room.    Coelius  was  in  the  his  conversation  peealiariy  tntenesting'.    The  cyfrnfion  ^ 

adjcnnkig  room.    At  one  in  the  morning  he  awoke  Am-  of  religions  Cmth  beings  always  the  uppermost  ol]j«ct 

brose  and  me^  and  desired  that  one  of  the  adjoining  in  his  Uio^hte,  he  was  fond»  whea  ammig  hi»ftiead«, 

rooms  might  be  wanned,  which  was  done.    He  then  of  tarniiig  the  oonversation  in  that  direction ;  bat  he 

aaid  to  me/  '  O,  Jonas,  how  ill  I  am  f  I  feel  an  opprea*  was,  at  the  same  time,  distinguished  by  the  vineit?, 

eive  weight  at  my  breast,  and  shall  oertainly  die  at  Eis>.  humour,  and  even  playfukieas,  with  which^be  oouid 

leben.'     I  anawmd,  '  God,  our  heavenly  Fadier,  will  treat  of  lighter  tepics.    He  wn  an  enthusiastie  lofcr 

assist  you  by  Christ  whom  jroa  have  preached.'    Mean-  of  musio,  which  wa»  one  of  his'  most  eieetoal  f^sum- 

time  Ambrose  made  haste,  and  led  him,  after  he  got  tivee  in  his  seasons  of  dejection ;  andi  before  piftinf 

isq>,  into  the  adjoining  room.    He  got  tMther  without  flrona  hlsfamily -and  fineads  in  the  evonigv  beasd  r^ 

any  other  assistance;  and,  in  passing  the  threshold,  gularly  tonnga  hymninaddighftftil  strsinof  voiee*. 

aaid  aloud,  '  Into  tfay  hands  I  commit  my  spirit'    He  His  domestic  circle  presented  a^pkHMMg  union  of  nlU 

then  began  to  wal)c  dbout,  but  in  a  short  time  asked  gimis  services,  and-of  the  kindest  dispUQw  of  om^v^ 

£ar  warm  linen  doths.    Meantime  we  had  sent  into  ^  and  patenial  sfiedione. 

town  for  two  physidans,  who  came  inmediiktety.  Count  By  his  unpataUekd  indastry,  tmi  dAigeitt  emplof- 
Albert  likewise  being  called,  he  came  along  with  the  nient  of  tiaoe,  he  had  aoquiiwa  twt  Amd  of  leligioui 
Countess,  the  latter  bringing  some  cordials  said  other  knowledge ;  and  even  his  enemies  havehecn  obliged  to 
medicines.  Luther,  now  praying,  said,  '  O  my  hea-  admit,  that  his  geniMs  and  capaeity  wese  of  ths  hijj^ 
vonly  Father,  eternal  aad  merdfm  God,  thou  hast  re*  est  order.  Though  capable  of  long.and  astieiit  saidf, 
vealed  to  me  thv  Son,  our  Lord  Jesus  Christ.  I  have  he  was  able  to  bmg-lbrdi  his-sleviSi  and  ooamnt  Iw 
preached  him,  I  Jiave  confessed  hfan,  I  love  him,  and  sentkaeaits^  to  writiagv  with  the  gmaesa  reiMlinsaSk  md 
I  worship  him  as  my  direst  Saviour  and  Redeemeiv-  i>oblished  most  of  fais' books  on  the^  spar  of  tkt^ee^ 
him  whom  the  wicked  persecute,  accuse,  imd  Mas*  sioRf  with  very  little  earo  of.  oonrectioni;  His  oonpo*  ^ 
pheme.'  He  then  rep^ited  three  thnes  the  woids  of  sitions,  consisting  ohiefiy  €it  mttUmMfm$l  tMots,  soo- 
the Psalm,  '  Into  4hy  hands  I  commit  mysphit;  God  mentaries  on  Seripture,  sermons,  eptocolafy  ^isqnin* 
of  truth,  diott  hast  redeemed  me.'  Wlulat  the  j^ysi-  tieas,  and  nam^vteaof  the  chief  oiwits  of  ik'\ik,  afs 
-dans  aad  we  applied  mecticines,  he  bettm  to  lose  hie  oalcakted  fay  SeokeadoriT  at  the  extaaofiibiary  nunber 
voice,  and  to  become  fiunt;  n«r  did  he  answer  us,  of  eleven  hundred  and  thirty^aivea;  andlfto  these  be 
though  we oaUed  aloud  to  hun,  aad  moved  him.  On  added  the  laboorsof  his.  paWc^dvkyi  and^the ▼sriety 
the  Countess  again  giving  lum  a  little  cordiid,  and  the  of  faia  private  oorrespopdenee,'  some^idea ntty  beftnn* 
•physician  requesting  that  no  would  attempt  to  give  an  ed  of  his  iadefiitigabia  appUoaiion«-  fti  toeh  a  nnn  of 
.answer,  he  said,  in  a  feeble  tone  of  voice,  to  Codias  writinffi  it  waanot  to  boe«pactMthal  maehsMentiott 
aad  me, '  Yes/  er  '  No,' accordbaa  as  the  questicm  seem*  oould  be  paid  to  the  beauties  of  oiaspoeitien;  and/bei 
edto  require*  When  we  said  to  hhn,  '  Detfost  Mher,  sides,  tiait  the  refSsnaer's  taste  had  been  oeHPHpied  hj 
^  you  verily  confess  Jesus  Christ,  the  Son  of  God,  the  batiMtous  diction  of  tho  aehokanio  divines,-  he  wu 
our  Saviour  and  Redeemer  ?'  he  rediied,  '  Yes^'  soas  hiaiseif  utteriy  regardlese  of  litsiarf  faaie«  Irthbre* 
to  be  distmctly  heard.  Afterward  his  fbvehead  and  ply  to  Erasmus,  he  showed  himself  capable' of  wrHli^ 
£ice  began  to  get  cold ;  and  although  we  moved  him,  with  considerable  dassieai  purity  of  style;  M,  intfl 
and  called  him  bv  namjs,  he  ffavo  no  answer ;  but,  ^irith  his  other  prodactione  in  the  Lsiltn  langtoi^,  hii  mb- 
his  hands  dasped,  continuea  to  breathe  slowly^  until  lencee  are  long,  hia  airangewoat-  deietetive>  bis  tscsi 
he  expired  between  two  and  three  o'dock."  bles  often  barbarous  and-  mado  Ibr^  thtor  oeeasioB,  md 
The  Counts  of  Mansfeld  were  very  desiroua  that  his  many  passages  ineapaWe  of  being  uaAeeMbodt  Uatj 
body  should  be  interred  in  their  teniteriea;  but,  at  the  of  hboomaientariesaBd  sepaiensflahisfaitlvalaB|iui;e 
request  of  the  Elector  of  Saxony,  it  was  btoo|^t  bade  were  printed  ftom  notes  taken  by  hie'  heaiers;  aid, 
to  Wittemberg,  and  buried  with  great  poa^  in  tho  thengli  generally  shown  to  him  beforehand,  were  sk 
church  of  All  Saints.  A  f^ain  stone  was  placed  over  lowed  to  go  forth  without  much  revision.  Butiui  Geri 
the  grave,  with  an  inscription,  merely  expressing  the  man  works  are  generally  well  written,  and  bis  nsnih- 
name  and  the  age  of  the  deceased;  bat  a  portrait  and  tionof  the  Bibte>  as  well  as  his  hymn%  have  slwayt 
an  epitaph  were  afterwards  affixed  to  the^iml  by  order  been  admired. 

•of  the  university.  He  prefaflaed  to  rest  his  thedogieal  eentiaients  sito* 

Luther  was  tall  in  his  person,  or  rather  indinedtoa  gether  on  the  authority  of  Scripture ;  but  they  were 

<oorpulent  habit  of  body  :  yet  he  was  jemarkably  teai-  evidently  formed  by  degrees,  and  his  views  UMterweot 

neratet,  and  even  spariM  ni  his  mode  of  living.     **  I  various  ehaagea  in  the  progress  of  hie  rnsfairies.    This 

nave  seen  him,"  si^s  Mdancthon,-  '*  when  he  waa  in  exnerience  St  etpon,  however,  never  modsnted  the 

perfect  health,  absdutdy  adther  eat  nor  drink  dating  aroonr  of  his  contfoversid  writings,  in  which  he  invs* 

four  daya  together.    At  other  times,  I  have  seen  hiH>,  riabl^  dtscovers- the  greatest  oenfidenee  inthe  streni^h 

lor  many  days,  be  content  with  the  slight  dlowanooef  of  his  arguments,  and  tho  utmost  contempt  ibrtfie  m- 

a  very  little  bi«ad  and  a  hcrriag  on  each  day."    But,  sonings  of  hie  opponents ;  and  while  he  u  said  to  bsv^ 

while  thua  studious,  sober,  and  a  master  of  sdfi^denid  encertdned  a  peculiar  predileetion  lor  tho  writip^^ 

in  private,  he  waa  of  a  lively,  sodd,  and  open  dispo«  Aagnstine,  he  imbibed  no  portion  of  that  ipj^  ^ 

aition,  ready  to  partake  ft«ely  at  the  tables  of  hia  weaU  meekness  by  whioh  they  are  characterised.    This  irri* 

thier  Iriends,  and  able«  even  in  hia  most  afflicting  pe-  table  and  incemperate  spirit  was%is  great  and  prevvifing 

riods,  to  exert  himsdf  for  the  eatertdnaoent  of  a  com^  fault,  which  led  him  often  to  think  rather  of  inffictng 

pany.    He  waa  frank  andcoousiuBicative  oven  at  a  first  tho  chastiaement  which  his  adversaries  merited,  thin 

*  Besides  bcinga  lorer  of  music,  he  wis  himself  an  admirable  musidan  and  oompooer;  and  the  great  Handd  acknowledgd,  tfast  be 

had  denvd  singular  advuMaae'  ftem  stodyioqi;  die  oompositnnis  of  the  Saxon  lefiiiniCfa 
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of  i|Hi|Mmi»g  tho  dmralbter  trhidi  btcane  him  m  h  LoflieraMNMvedtograatadvADti^kil^ 

ChmtMi)  i«lonaer.    Heaoe  he  employed,  i  with  little  {veecher.    Hia  fentiments,  Ihou/^h  generally  difltin- 

<liscrimiBetion,  whatever  Wjeepone  were  adculated  to  i^ished  at  that  period  by  their  boMneai  and  no^eltf » 

Moch  hb  opponenta ;  and  poured  forth,  without  re-  were  plain  and  practica],  free  from  all  the  aubtktiefl  of 

aerve,  the  moit  ^nrerwhekning  torrents  of  raiUeiy,  ridi-  myaticiflm,  or  the  utte  auateritiea  of  numaatkism.    Hit 

oidoj  aarcaam,  md  perumid  abuee.     It  ought  indeed  to  jnkid  was  full  of  his  aubjeet ;  and  his  sole  aim  always 

be  reooUacted*  that  many  cf  hh  enemies  had  attained  a^ipeared  to  be  to  bring  it  aa  fully  before  the  minds  of 

a  heigltf  af  wiefcedness  in  theory,  iand  a  shameless  e^  hir  hearers.    Hence  t&re  was  nothong  laboured  m  his 

fionlery  in  pf  aotice,  whieh  could  scaroaly  he  denouno-  kmgiiage,  and  nothmg  affected  in  his  manner.    His  <tic- 

ed  in  lesms  sufficicnUy  atfloog;  and  that  his  freedom  tion  waa  copious,  his  docntion  dear,  his  delivery  ar- 

of  langwsgi!^  jnaddeessing  hissuperiori,  proceeded  in  denH,  and  his  own  sincerity  apparent  in  every  sentence 


a  gMaCmeaaui%  from  hM  habitual  impression  of  the  p^  that  he  yttered.  This,  indeed^  was  the  great  secret 
nmounft  amperlance  of  those  divine  trutha  which  he  <tf  tlie  eAct  which  he  produced.  He  never  forgot 
cnasideiied  bimself  aa  called  to  defend,  aa  in  die  pre-  his  own  conoem  in  the  momentous  truths  whidi  he 
aenceof  God,  agsinst  eU  earthly  power  whatever.  His  taught.  Re  devoted  himself  to  the  illnelration  of 
•moat  paasumate  fits  dao  appear  to  have  iMen  often  aaered  truth,  not  through  motives  of  curiosity,  or 
the  eboUitioB  of  the  moment,  and  to  have  cairied  him,  in  the  attainment  <^  nme»  but  from  a  deep  sense 
in  the  heat  of  composition,  to  greater  lea^gths  than  he  of  their  paranumnt  importance  to  himself,  aa  wdl  as  to 
aeema  to  have  at  first  intended.  They  never  appear  to  overy  human  bei^g.  See  Bower's  Life  rf  Lmiker  ;  Mil- 
have  ptoeeeded  fvem  any  malignant  intention,  or  to  ner'fl  ChurfA  Hislaiy,  vols.  iv.  and  v. ;  Viller's  Essay  on 
havn  aottled  into  a  leeling  of  lasting  animosity ;  and  lAr  R^omuUim,  transhied  by  Mill ;  Mosheim's  Eoclesl^ 
jBo  man  ever  gave  greater  proofs  of  a  hnnane,  humble,  tuiictU  Hisiery  i  Melchior  Adam  In  VUa  Luiheri ;  Seo- 
genermMb  and  placable  apvit  It  is  certiin,  at  least,  kendorff  f/tjlona  LuiAeranwoil.  {q) 
that  hk  asperit|r»  however  exceasive,  afarays  evaporat-  LUTON,  a  town  of  England,  in  Bedfordshire,  is 
ed  in  worIb,  mA  that  he  wtas  nnifonnlyBdvafse  to  eva-  •pleasantly  situafeed  among  seme  hills  upon  the  river 
Tj  kind  of  vioiettt  mfsasures,  whether  of  persecution  Lea.  It  is  alon^  irrcgimr  town,  like  the  letter  Y,. 
ilgainat  cfae  wedc»  or  of  aaditioua  reaistance  to  the  moae  with  the  ttaets  diver^g  from  the  market-place.  The 
poverfulof  his  opponents,    it  ought  Aially  to  be  add*  hontes  are  poorly  built;  and  theonly  buflding  deserv* 


ad,  that,  while  hw  natural  benevomee  of  temper  pro-  ing  of  notice  is  the  church,  which  haa  a  handsome  embat  • 

bsAUy  qualified  him  the  better  lor  the  sinrioe  to  wnidi  tM  tower,  and  a  hexagonal  front  ofstone,  which  is  much 

lia  waa  caHed,  and  lor  the  tines  in  whidi  be  lived,  yet  admirad.  The  pariah  of  Luton  contained,  in  1611,  7S6 

he  often  auffered  greatly  in  his  spiritual  comfort  in  cesi-  houses,  7fifi  fmailiea,  and  8716  inhabitants.    See  the 


Beqnenca  ef  auch  cnaesses,  and  aomatimea  bitterly  la-  BeatUufs  of  England  and  Waies,  vol.  L  p.  SO. 

nacnted  faja  want  of  aelf>govemment.    He  said,  openly,  LrUTTERWORTH,  a  town  of  England,  in  Leicca- 

before  the  Bmpamr  at  Worms,  «<  I  fireely  confem  that  I  tershire,  is  situated  on  the  river  SwM,  and  eonsiste,  of 

have  Jmen  'bdrsg^ed  into  an  aaptrity  of  expression,  which  three  principal  streets.    The  houses  are  genendl  v  bailt 

neither  became  me  as  a  dergyman,  nor  as  a  Christian."  of  brick,  covered  with  tiles.    The  parish  chur^  is  a 

And  Mdaanthon  relates,  that  he  Imd  heard  him  "  con-  large  handsome  building,  containing  a  fine  old  carved 

foast  With  dasp  tigfis,  And  a  vast  effasien  of  tears,  how  oak  pulpit,  from  which  John  Widdiifc  diffused  his  opi« 

intemnenta  ho  had  been  at  timea  in  Ua  language ;  but  nions.    The  communion  table  is  covered  with  the  very 


at  the  same  timoi  to  Him  who  knoweth  all  garment  he  woreat  the  time  ef  his  death.    Besides  the 

thiii|p,  that'hia  coosdence  did  not  reproach  him  with  churdi«  there  is  a  disaentiag  meeting-house  built  in 

having  hait^oured  any  ill-will."  1777.    The  cotton  manufacture  is  carried  on  here  to  a 

Tbo  diatingaisbing  foaCare  of  his  character,  as  a  re-  considerable  extent ;  and  aevend  large  buildings  have 

Vgioua  reformer,  was  an  undaunted  spirit  in  the  sup-  been  erected  for  the  purpose.    Many  hands  are  em« 

port  of  whatever  he  bditved  to  be  the  truth  of  God;  ployed  also  in  the  stocking  trade.    The  parish  of  Lut- 


nor  did  this  maelute  coun^  proceed  from  any  hasty    terworth  contained,  in  1811,  ilO  houses,  and  1H45  in- 
iaspnlae  of  feeling«  but  from  a  ddihemte  determination    habitants.    Sen  the  Beantks  ofEn^andrand  IVaks,  yol. 


of  mind,  founded  upon  the  most  thorough  conviction  ix.  p.  466. 

of  duty.    Equally  regardless  of  the  threats  of  enemies  LUTZEN.    See  SwinxN. 

and  the  expoatukitbns  of  friends,  he  persevered  in  the  LUXATION.    See  Scaoxmra 

purpose  which  he  had  formed,  and  looked  forward,  LUXEMBUBG,  the  Au/Mla  RomanMrmn  of  Ptole- 

with  patienoe  and  confidence,  to  the  find  aacoess  of  my,  is  a  town  in  the  kmgdom  of  the  Netherlands.    It 

what  he  oonsidmad  as  a  righteous  cause.    Nor  were  is  divided  bv  the  river  Else  into  the  upper  and  fewer 

hia  aoc%hlnest  and  disintereatedneas  km  remarkable  towns,  the  former  bdi^  situated  on  a  rode,  and  the 

than  hia  oonrage.    Though  he  became  unqumtionably  lower  on  a  fdain.    Ita  ptmdpd  dnuch  ia  dedicated  to 

one  of  the  nsoit  conspieuous  personages  in  Europe,  vi^  St.  Michad.    Ita  fortineatiotta  were  conaidsred  to^  be 

aitad  by  princea,  and  often  cenaulted  by  senates,  yet  in  theatrongestinEmrupe.    Fopulalfon  9008. 

no  aiaglo  matance^did  he  attempt  to  convert  hia  influ-  LYCURGUS.    Sea  LAcsniBMoir^  voL  xii.  p.  i9i. 

ence  to  hia  nemend  advantage.    He  waa  equally  fa^  LYME,  Rama,  a  borongh  and  sea*port  town  of  Eng- 

diffimnt  to  the  acquisition  of  wedth,  honour,  or  lite-  land,  in  the  countv  of  Dora«t    h  ia  situated  on.  the  ri-^ 

jnry  Ikma ;  and  no  indaoement  could  draw  him  from  ver  Lyase,  near  the  aea  on  the  weat,  lying  between 

hia  farottrite  aniverdty  and  his  pastoral  charge.    He  two  rocky  hilla.    The  houam  are  built  of  Unen^tone, 

lived  and  died  m  cireumttancfes  borderir^  upon  pover-  aadcofvered  with  slate.    The  church  is  a  neat  bntld- 

tw,  and  bequeathed  to-hia  wife  and  children  little  more  ini^ ;  end  the  cnalam*4io«ae  ia  a  modem  bailding  of 


than  the  rsapect  due  to  his  name.    This  done  proved    brick,  supported  on  pillam,  and  having  the  market* 
todiemaftiohckitance:  andthey  wereina  greatmea*    place  beneath.    The  quay  ia  consmodioas,  and  the  har« 


sure  auppoited  by  the  2iberalit¥  of  hU  Iriends,  particn-    hour  is  defended  by  aeveraL  amdl  fats  mounted  witk 
larly  the  Eledetaf  fiaianfr^aad  thaaonntaaf  Mandhld.    caiman.  The  tAbp  «r  pier,ia  thapitedpd  pnUic  worii 
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Ljmini^ton  here,  and  is  now  built  with  stone  and  cement,  affording 
H  ,  a  shelter  for  shipping  between  that  port  and-  Portland 
^J"**'  Road.  The  faarbonr  is  considered  one  of  the  best  in 
England,  and  the  town  is,  on  this  account,  likely  to 
improve  rapidly.  The  merchants  have  some  trade 
in  the  Newfoundland  fishery,  and  with  the  Mediter- 
ranean. Pilchards  are  cured  here  when  they  come  so 
far  up  the  Channel.  The  population  of  the  borough 
in  1 8 1 1 ,  was  542  houses,  403  families,  of  which  202  were 
employed  in  trade  and  manufactures,  and  1025  inhabi- 
tants. See  the  Beauties  of  England  and  Wales,  vol.  iv. 
p.  527. 

LYMINGTON,  a  market  town  of  England,  in 
Hampshire,  is  situated  on  the  declivity  of  a  gently  ris- 
ii)^  ground,  on  the  west  bank  of  Lymington  Creek,  or 
river,  about  a  mile  from  the  sea.  It  consists  of  one 
'  street,  which  is  long  and  broad,  'and  is  divided  into  the 
old  and  new  High-street  by  the  church.  In  the  for« 
mer  part  the  houses  are  old  and  irregular ;  but  there 
^are  very  excellent  houses  and  inns  in  the  other  part 
The  principal  manufacture  of  the  place  consists  in  sea 
salt.  The  average  quantity  made  in  the  seven  years, 
from  1 796  to  1 S04,  was  5000  tons,  of  whiph  2000  were 
annually  exported  to  America.  In  1804  there  were 
but  two  works  standing,  of  which  only  one  half  were 
in  use,  giving  emplo3mient  to  about  80  men  and  boys. 
The  common  salt  is  made  in  summer,  and  in  winter 
Bpsom  and  Glauber  salts  are  made  from  the  residuum 
left  in  the  drying  troughs.  This  manufacture,  owing 
to  the  increasKl  price  of  coals,  has  greatly  decreased. 
Before  the  year  1730,  vessels  above  500  tons  could  be 
brought  up  to  the  quay ;  but  from  the  improper  con- 
struction of  a  causeway,  the  channel  o^  the  river  has 
been  contracted,  and  its  depth  diminished,  so  that  ships 
o£  300  tons  can  scarcely  be  admitted.  The  population 
of  the  borough  of  the  old  town  in  1811,  was  534  houses, 
575  families,  278  of  which  were  employed  in  trade  and 
manufactures,  and  2641  inhabitants.  See  Wamer^s  Ac' 
count  qf  Lymington,  and  the  Beauties  of  England  and 
Wales,  voU  vi.  p.  181. 

LYNCURIUM.  See  Elxctbicity,  toI.  viii.  page 
456 ;  and  Bedmuum's  History  rf  Inventions,  vol.  L  p. 
141. 

LYMPH.    See  Anatomy,  vol.  i.  p.  822. 

LYMPHATICS.  See  Anatomy,  vol.  i.  pp.  729, 
739,820,821. 

LYNN,  Regis,  or  Kino's  Lynn,  is  a  tea-port^  bo- 
rough, and  market  town  of  England,  ki  the  coun^  of 
Norfolk.  It  is  situated  ten  miles  from  the  British 
ocean,  on  the  east  bank  of  the  river  Ouse>  which  is  here 
about  as  broad  as  the  Thames  at  London  bridge.  It  is 
about  1^  mile  long,  and  half  a  mile  broad,  aira  is  divi- 
ded into  several  parts,  by  four  small  rivers  called  Fieeu, 
over  which  there  are  eleven  bridges.  A  deep  wet  ditch, 
^flanked  by  a  stnmg  wall,  formerly  defended  by  nine 
bastions,  encompassed  the  town  on  the  land  side. 

The  town  consista  of  two  principal  streeu,  and  seve- 
ral smaller  ones,  wluch  are  well  paved.  Many  of  the 
booses  are  ancient  and  irregular;  but  there  is  a  great 
number  of  well  built  and  hamlsome  houses,  which  have 
been  recendy  erected.  The  ehurdi  of  St.  Mary  is  a 
large  and  spacious  stracture,  and  has  a  nave  with  aisles, 
a  choir  with  aisles,  a  transit,  and  two  towers  at  the 
west  end.  The  chapel  of  St  Nicholas  is  a  neat  old 
building,  supposed  to  have  been  erected  about  the  time 
of  Edwaid  III.  It  is  200  feet  lonff,  78  broad,  and  170 
from  the  foundation  to  the  top  of  the  tower.  The  east 
and  west  windows  am  laige  and  handsome.  The  ex- 
change or  putonfaoase  is  a  handsome  ilreestone  build* 


ing,  with  two  4iers  of  pilasters.  It  was  erected  in  I€8S.  li^ 
The  Tuesday  market-place  occupies  an  area  of  three  l*J 
acres,  and  is  surrounded  with  some  good  houses.  At  "^ 
one  end  of  it  is  the  market  cross,  erected  in  171O,  snd 
encompassed  with  a  handsome  peristyle  of  sixteen  Ionic 
columns.  There  are  also  in  Lynn  a  theatre ;  a  guild* 
hall,  which  is  an  ancient  building  of  stone  and  flint; 
commodious  assemMy  rooms,  the  steepfe  of  which  is  1 
famous  sea  mark ;  a  grammar  school,  held  in  a  baildiog 
•called  the  Chamel  hall,  and  the  remains  of  the  monas. 
tery  of  the  Grey  Friars.  The  king's  sta(ith-yard,  or 
quay,  where  the  imported  wines  are  landed  and  hooied, 
is  a  handsome  square  with  brick  buildings,  with  a  stip 
tue  of  king  James  I.  in  the  centre.  The  town  it  sup* 
plied  with  water  from  the  Gay  wood  river,  by  small  cs> 
nals  about  two  01^  thi^e  miles  long.  The  haibmir 
•is  deep,  but  the  anchorage  bad,  and  it  is  capable  of  re» 
"Ceiving  about  300  vessels.  It  is  diffictJt  to  enter,  ind 
is  defended  by  a  battery  of  heavy  gims.  The  sitastkm 
of  the  port,  and  its  inland  navigation,  give  it  great  eom* 
mercial  advantages.  It  is  said  to  import  annually  aboot 
100,000  chaldrons  of  coals,  and  9000  pipes  of  wme.  la 
return  for  these,  it  receives  back  for  exportation  con 
and  various  manufactured  articles.  The  annu^  dutio 
of  Lynn  in  1784,  exceeded  those  of  all  the  Etig]iA 
ports,  excepting  liondon,  Bristol,  Lfverpooli  and  Hull. 
it  carries  on  a  considerable  trade  with  Spain,  Portugal, 
Holland^  and  the  Baltic,  and  takes  a  share  in  the  Gmn- 
land  fishery.  Among  its  other  institutions,  are  two  li- 
braries, a  work-house,  a  flree  school,  a  reading  and  spin* 
ning  school,  dmrity  school,  and  alms-house,  bssidet  nu* 
merous  benefactions.  The  population  of  the  boroufii 
in  1811,  was  2199  houses,  2580  ihmilies,  of  which  1576 
were  empkiyed  in  trade  and  manufactures;  and  10,959 
inhabitants.  See  Bfemefield's  History  ^Noffolk,  sod 
the  Beauties  of  England  and  Wales,  vol.  xi.  p.  S90. 

LYONS,  anciently  Lugdunum,  a  city  of  FrsncTi  and 
capital  of  the  de{Murtment  of  the  Rhone,  is  situated  prin- 
cipally on  a  tongue  of  land  lying  between  the  nven 
Rnone  and  Saone,  about  a  mile  above  tlieir  confluence. 
A  part  of  the  town  stands  upon  the  heights  snd  sidetof 
Fourviere,  on  the  south  side  of  the  Saone.  The  Rhone  h  M^ 
crossed  by  two  excellent  bridges,  the  Pont  dels  Guilkv  (^<r^ 
tiere,  built  of  stone,  and  the  Pont  Morand,  madeof  wood.  ^  '^ 
The  Pont  de  la  Guillotiere,  the  elevation  of  one  half 
of  which  we  have  given  in  Plate  LXXXIII.  was  con- 
structed in  place  of  a  bridge  of  wood  which  fell  in 
1 190,  when  Richard,  King  of  England,  was  passing  over 
it  with  the  army  for  the  crusades,  and  is  said  to  bare 
been  erected  some  time  between  1244  and  1S51.  it 
had  originally  20  arches,  but  they  were  reduced  to  17; 
and,  in  the  l6th  century,  it  was  widened  by  the  sddi* 
tion'of  another  bridge,  bound  to  the  old  one  by  bm 
of  iron.  On  the  11th  of  October  1811,  when  crowds 
had  crossed  this  bridge  to  celebrate  a  festival,  they  were 

Srevented  from  returning  by  the  guard,  who  meant  to 
emand  a  contribution.    The  consequence  of  thii  wsf, 
that  a  dreadful  crush  and  disorder  took  plaor,  in  con- 
sequence of  which  ftSB  persons  perished.    The  sergesnt 
of  the  guard  was  a  few  days  afterwards  broken  on  the 
wheel  for  this  offence.    The  Saone  is  crossed  with  seven  Brittr 
bridges,  three  of  which,  via.  the  stone  bridges  of  Til*<^^ 
sit.  Serin,  and  Ainay,  are  new  and  beautiful,  being  bailt  ^^^ 
in  the  same  manner,  and  the  abutments  being  all  ko* 
tions  of  the  frustrum  of  a  oone.    The  Pont  Mulatiefe 
over  the  Saone,  near  its  confluence  with  theRhone,  cno- 
sisto  of  II  wooden  arches,  and  2  stone abntmsnts.    Tbs 
Pont  du  Change,  or  Pont  de  Pierre,  built  of  the  stones 
of  Roman  monuments,  has  eight  arobs^  and  mpf^ 
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LyoM.    lome  lioitiifet  on  Hu  northern  end.   It  was  built  in  1050,    building  for  the  preiervation  df  silk,  w48  begun  in     hyot^*. 

-  Y  ^'  by  Humbert,  Archbishop  of  Lyons,  for  the  purpose  of  i808*     It  stands  near  the  church  of  St  Poi3rcar^>  and   ^'^'V**^ 

uniting  the  ancient  \rrth  the  modem  town.     Itis  about  has  a  character  suited  to  the  purpose  for  which  it  was 

627  leet  long,  fiiom  the  great  length  of  its  approaches,  erected. 

The  Pout  de  St  Vincent,  hoik  of  wood,  consista  of       One  of  the  most  ancient  churches  in  Lyons  is  that  of  Ancient 

three  arches,  and 'Was  built  by  Aubert,  in  1715.     The  St  Irende,    built  on  the    tombs  of  the   martyrs  St  Churches. 

Pont  Volant  is  a  light  wooden  bridge,  at  whi^h  a  small  £pipoy  and  St  Alexander.    The  pavement  oi  the  up-  Church  of 

toll  is  paid.     In  the  oldest  part  of  Lyons  the  streets  are  per  church  contains  the  j'emains  of  an  inscription  to  ^^  l^nce. 

very  narrow,  but  tho  houses  are  lofVy  and  commodt-  the  memory  of  19*000  Christians,  who  suffered  martyr- 

ous.     In  the  newer  parts  of  it,  such  as  the  square  of  dom  under  Severus.    There  is  a  vault  in  the  subter- 

Louts  le  Grand,  and  the  streets  situated  on  the  quays  of  ranean  churdi,  which  is  said  to  contain  the  bones  of  the 

the  Rhone*  tiie  houses  are  extremely  elegant     The  greater  pert  of  these  martyrs. 

houafiln  the  great  square  are  four  stories  high,  and  ,    The  church  of  Ainay  was  founded  in  1020^  and  was  Church  •r 

>lK>se  on  the  Rhone  are  sometimes  eight,  and  common-  built  on  the  same  spot,  and  with  the  ruins  of  the  anci-  ^insy. 

ly  six  stories.  ent  temple  which'  the  Lyonnass  erected  to  Augustus. 

otel  de         ^^°^  of  the  moat  ma^rnificent  public  buildings  in  Ly*  The  sanctuary  was  paved  in  mosaic.     It  represented 

•ieu.          ons  is  the  Hotel  de  Eheu,  designed  by  M.  Soufflot,  and  the  Pope  Paschal  II.  holding  in  hk  hand  the  figure  of 
situated  on  the  Rhone.    This  building,  which  has  been  the  new  diurch,  which  he  was  about  to  jconsecrate,  with 
left  unfinished,  has  a  portal  with  four  Ionic  columns,  several  inscriptions.    Only  a  few  fragments  of  the  mo- 
It  receives  annually  13,000  patients,  and  coniams  1800  saic  remain.    The  ten  granite  columns  were  brouffht 
.beds  all  of  iron«  and  has  all  the  accommodations  which  from  Egypt.    Two  of  these,  next  the  altars  are  12  feet 

iMpHal  of  <tre  necessary  in  a  well-regulated  hospital.     The  hospi*  in  circumference. 

«  Charity  tal  of  La  Charit6,  situated  also  on  the  Rhone,  is  under  «    The  church  of  St  Niaiere  is  a  mixture  of  Greek  and  Church  or 

the  same  adfninistraeaon  as  the  other,  with  a  good  rv-  Gothic  architecture,  ami  was  built  in  the  14th  century  ^^  Mi'ier« 

venue  of  400,000  francs.    It  is  an  immense  building,  by  Renouard.     It  has  four  flying  buttresses  an  each   * 

without  beauty,  consisting  of  a  great  number  of  sepa-  aide ;  and  its  portal,  whiseh  was  built  in  the  16th  oen« 

rate  courts  with  trees,  each  court  having  an  arcaile  tury  by  Philibert  Delorme,  is  a  demi-cupola  with  four 

round  k.  -  The  churdi  faclonj^'ng  to  it  ia  in  a  very  fluted  Doric  columns.    The  circular  window  to  the 

good  condition.     The  AntiaiiiatUe»  another  hospital,  u  north  of  the  i^ave  is  fine,  and  the  roof  is  very  grand, 

situated  on  thedeclfv!^  of  Fourviere.  The  statue  of  the  viigin  and  child,  by  Couston,  ia  much 

lotel  de         The  Hotel  de  Vflle  is  redconed,  af^  titat  of  AnAr-  iklmired. 

'lile.  eterdam,  the  most  tnagnifioent  in  Eanope.  It  was  bei*  The  church  of  St  John,  which  isnow  the  metropoli*  Church  of 
gun  in  £646,  and  faished  in  1^^,  fnrni  the- designs  of  tan. churdi,  is  situated  on  the  north  aide  of  the  Saone^  ^^*  ^^^^' 
Simon  Maupin.  The  tower  eontaining  the  dock  is  at  the  foot  of  the  heights  of  Fourviere.  This  church 
about  165  feet  higb.  The  entrance  gate,  the  balcony,  is  a  6ne  specimen  of  Gothic  architecture,  and  contains 
the  vestiboles  to  the  coutft,  the  great  stair,  and  the  several  splendid  pointings,  most  of  whidi*were  stand- 
two  statues  in  the  vestibule,  represeiiting  the  Rhone  ing  unframed  in  the  aisles  when  we  visited  it  in  1814. 
«iid  theSaone,  are  well  deaming. the  notice  of  strim-  One  of  the  chapels  is  highljr  ornamented,  and  has  a 
gera.-                              .       ..    .  amall  but  curious  circular  window  to  the  west.   The 

ittiidtng  or    *^^^  buHding  of  Sti  Pierre,  which  fonns  the  prind-  windows  of  coloured  ^lass  in  the  nave  are  very  fine 

u  Pierre.  >pel  ^ade  Of  the  Place  dee  Tenmmx,  is  a  large  and  md  brilliant,  but  contain  no  ^gures.    The  one  above 

oeautiful  edifice,  of  three  stones,  with  a  quadrangular  the  alfar,  and  three  drcular  windows*  are  very  superb, 

court     It  contains  a  adiod  of  design,  a  chemical  labn-  There  is  a  verv  curious  clock  in  the  north  end  of  the 

a«tory,  a  phjrsfical  cabinet^  the  eollectibn. of  pictures,  transept,  which  an  inscription  states  to  have  been  injure 

mid  the  museum  of  antiquities,  under  the  direction  of  ed  bv  the  Cdvinist  $oldiers  in  1561,  but  which  was 

M.  Artaud,  an  eminent  antiquarian.    The  varioua  a»>  repaired.  In  1598«  by  Nicolas  Lippiua  of  Basle;  in  1660 

deties  also  hold  thdr  meetmga  in  this  place.  by  Nourisaon ;  and  in  1783  by  Charmy.    It  is  near- 

jcfum      '     'I'he  tege  bMlding  of  the  Lyceum  afad  PubUe  Li-  ly  of  the  same  kind  ai  that  of  Strasburg,  but  baa  been 

iKipubUe    brary  was  begun  in  16fl7>  and  the  churdi  In  1617;  but  neglected  since  the  revolution.    The  portal  of  this 

brary.        neither  of  them  was  fmished  till  1659.    The  number  church,  which  Was  finished  under  the  reign  of  Louis 

of  pupils  was  lately  200;  but  there  is  accomftiodatiQn  XI.  is  very  splendid.    The  church  is  flanked  with  four 

£af  500  or  60O.  The  Hbrary,  which  in  under  the  charge  large  towers,  one  of  which  contains  one  of  the  largest 

of  M.  Ddandtnev  ia  one  ofthe'best  in  Europe.    It  con-  docks  in  Franee;    All  the  canons  of  this  diurch  had 

tains  the  magnificent  editions  of  the  Louvre ;  many  the  title  of  count;  and  the  king  was  the  first  canon, 
oredf  us  MS& :  a  eoUedaon  of  worka,  in  99  vdumes,  re-       The  other  churches  of  the  middle  age  are,  the  church 

lative  to  the  laws.  Sec  of  China,  planted  at  Pekin,  aM  of  St  Paul,  the  churd^  of  St  Peter,  the  dnirch  of  St 

brcmght  to  Lyons  by  a  Jeamt  misskadary ;  a  MS.  en*  George,  and  the  church  of  St  Bonaventurai  a  large' 

graved  on  plates  of  ivory ;  a  very  extendte  and  euriouft  Gothic  building. 

coUecticai  of  engravings ;  and  two^obes  aiz  fiwt  in  di«        The  prindpia  modem  diurchea  are  thoae  of  Four*.  Modem 

ameter.    Among  the  other  pnbhc  establishttents  of  viere,  situated  on  the  heights  of  Fourviere,  and  com*  churchM. 

Lyons  are,  the  veterinary  school,  esUblished  in  1761  ;  mending  a  magnificent  view  of  the  town  of  Lyons,  of 

the  cabinet  of  natural  luatory ;  and  the  bolaJiic  garden,  the  vast  pklns  of  Dauphiny,  and  of  the  distant  Alpsi 

which  occupies  nearfy  14  aerea*  upon  the  hiH  of  the  Car*  with  Mont  Blanc  rising  majesties^  above  them  all. 

mdife^    The  cabinet  wat  fonned  oat  of  that  of  M.  The  other  churches  are  those  of  St.  Just,  of  St  Poly^ 

Pestdoasy,  and  given  tothe  eity  before  the  Rcvolutkm,  carp,  of  St  Louis,  of  St  CharMUSr,  and  of  St  Fran* 

and  of  that  of  M.  Tooielte,  fmrchaaed  in  1797,  and  of  9da. 

other  Qoyeeticn^    The  mmt  ia  a  very  ku^e  building,       Lyona  is  particularly  interesting  to  the  antiquary,  momao 

which  was  not  long  ago  repaond  with  gveatcare*    The  from  the  number  of  curk>tta  antiquities  whidi  it  con-antiquHiM. 

fly  is  composed  of  the  cannon  taken  at  Austeriita.    The  tains.    The  remams  of  the  Roman  aqueduct,  near  the 
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,^y?;V  gBte  of  St  Iren^,  whibb  extended  fbr  seven  leaguei, 
l^^^^^l^^^^  from  the  stream  called  Parens,  near  to  die  town  of  St 
acqueducts.  ^^^^^^^^  ^  ^^^  g*^^  ^  Lyons,  where  the  water  of  that 
'  river  was  dlstnbnted  to  the  town  and  the  Roman  camn. 
In  accomplishing  that  vast  undertakings  several  hills 
were  piericed,  and  arcades  of  prodigioos  height  raised 
across  the  vallies.  Many  of  these  arcades  stfll  exist  in 
a  state  of  excellent  preservation  near  the  villages  of  St. 
'Foy,  Biaunand,  Chaponost,  and  Brignais.  The  re«- 
niaine  of  a  second  aqueduct  appear  in  the  valley  of 
ficuUy,  below  Grange  Blanche,  which  served  to  oon« 
duct  the  waters  of  the  Mont  d'Or  to  tiie  mountain 
ef  Lvons.  At  PoUionay,  Coarsieu,  and  Argentiere, 
are  the  vestiges  of  a  subterranean  aqueduct,  which 
brought  to  St  Irenfe  the  waters  of  die  Coise  and  the 
Brevenne ;  and  there  was  a  fourth  aqueduct,  which  ex- 
tended from  Montluel  along  the  Ktione,  and  termi« 
nated  in  the  hill  of  %St  Sebastian.  This  aqueduct  waa 
probably  constructed  after  t^e  burning  of  the  town 
undTer  Nero.  The  great  aqueduct  has  l^en  ascribed  to 
Marcus  Antaninus,  and  has  been  fully  described  by  M. 
Delorme  in  his  RecKerehes  sur  ks  Aqueduct  de  lmn»* 
Those  of  Ecully,  Couraieu,  and  Monduel,  which  are 
dailv  going  to  ruins^  deserve  to  be  examined  and  de* 
scribed* 

Among  die  reservoirs  whtdi  receive  the  waters  of  the 
laqueduct,  and  which  have  been  discovered  in  different 
parts  of  the  town,  the  most  considerable  are  those  in  the 
enclosure  of  the  Ursullnes  of  St.  Just,  and  in  that  of  the 
Antiquaille.  The  first  of  these,  which  la  wril  preserved,* 
is  45'feet  long  and  44  wide,  and  has  a  wall  8  feet  diick. 
It  is  composed  of  a  triple  row  of  vaults  buik  wnder 
ground,  and  covered  with  a  cement  which  has  acquired 
the  hardness  of  stone.  There  are  two  conduits  ror  in« 
troducingdie  water^  and  several  holes  for  conveying  it 
awav.  The  second  of  these  reservoirs  is  100  feet  long, 
1^  feet  wide,  and  15  feet  hifffa.  It  is  covered  wi^  a 
hard  and  well  polished  red  cement,  and  is  cut  into 
two  unequal  parts  by  a  very  thick  wall  The  red  co- 
lour of  the  cement  induced  many  andquarians  to  be^ 
Iteve  that  this  had  been  a  reservoir  Ibr  wine ;  but  M. 
Monges  aseertmned  that  the  red  cdour  belonged  to  die 
cement;  and  it  is  now  universally  admitted  to  have 
been  desdned  for  the  reception  €i  water. 

The  remains  of  an  ancient  theatre,  supposed  to  lufve 
been  erected  by  Claudius  for  the  combats  of  gladiators 
and  wild  beasts,  still  exist  in  the  vineyard  of  die  ci-de- 
vant Minlmes,  on  the  sides  of  Fourviere.  The  sub- 
terraneous vaults  only  exist,  and  received  the  name  of 
Gfxdiet  da  SarroHfiS,  probably  fWim  the  tiMatre  having 
been  destroyed  by  the  Sancens  or  Moors  of  Spain,  who 
ravased  Lyons  in  the  Sth  century. 

The  Mosaics  are  among  the  most  interesting  tadqni* 
des  of  Lyons.  A  very  well  preserved  mosaic  wss  dis* 
covered  m  1676  in  die  descent  of  GourgulUon,  In  the 
ganlen  of  the  house  of  Vendome.  •  The  pavement  is  30 
feet  long,  and  10  feet  wide,  composed  or  different  com* 
partments,  well  executed.  In  the  souare  picture,  in 
the  centre  of  the  pavement,  there  are  tour  figures.  One 
of  these,  whidi  ia  without  feet  and  arms,  is  supposed  to 
be  Hermathene,  or  Mercury  and  Minerva  united.  The 
second  and  third  are  suf^Msed  to  be  Love  and  Fan ; 
and  the  fourth  a  divinity  performing  the  functions  of 
Gymnasiarch. 

In  the  garden  efM.  Maeevs,  on  the  ramparts  of  Aln« 
ay,  there  are  other  two  mosaics  in  very  excellent  pre^ 
servadon.  The  first,  discovered  on  the  18th  JPebniary, 
1806,  eadiibits  an  aocieiit  chariot  race;  and  the  se« 


oond  represents  Mdeager,  die  bonquerorof  die  boar  of 
Calydon,  at  the  moment  when  he  is  about  to  offer  the 
akui  to  Atalanta.  Two  other  roosatos  have  been  ibund 
in  the  same  garden*  and  in  that  of  Ike  brewery  of  M. 
Graff  behind  Ainay.    M.  Artaud,  the  learned  and  iiu 

Kious  diveolor  of  the  museniik  of  Lyons*  to  whose  po- 
ness  the  English  have  been  deeply  indebted,  has 
engraved  tiiese  remains  of  antiquity,  and  b  about  to 
publiah  them  in  a  detailed  account  of  the  moaaics  of  the 
south  of  Frsnee. 

In  describing  the  church  of  Ainay,  we  Imvo  already 
nodoed  the  granite  colunns.  Eadi  of  die  large  co- 
lumns were  intended  to  support  a  statue  of  Viotory. 
They  were  formerly  S6  feet  bigh,  but  werecutSthRNigih 
the  middle,  and  now  form  the  four  pillars  wiuch  aup« 
port  the  vault  o/the  choir.  Above  mo  great  entrance 
feo-the  chureh  is  a  oiarUe  bas-relief,  representing  dbsee 
divinities  with  fruits  in  their  handsi 

The  splendid  tables  of  bnniBe,  which  the  Emperor 
Oaodiiis  left  to  his  nadve  city  of  Lybns,  as  a  testimo- 
ny of  his  affection,  were  dug  out  of  the  bill  of  St.  6e> 
hastian  in  the  year  1528.  These  tables  centnin  part 
of  a  speech  which  Claudius  pronounced  when  Lyons 
was  a  Roman  colony,  under  the  name  of  CaUmimlCiim* 
dia,  and  of  the  decree  which  foUowed;  These  faronaes, 
in  a  state  of  high  preservation,  a»  now  placed  in  the 
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In  the  upper  part  of  die  botanic  garden  are  the  fGon« 
dadon  of  a  vast  dnn^dar  amphitheatre,  where  vestiges 
of  walls  and  vaults,  and  also  medals,  bave  been  found. 
Seme  andqiiarians  have  thought  dhat  il  was  a  Nau* 
maohia,  and  that  the  vaulta  were' for  eendttctaig  the 
water;  but  the  general  opinion  ia  ia  finour  of  ita  kar* 
ing  been  an  am^itheatre* 

The  museum  of  Lyona  is  perhaps  one  of  die  most  Mivhb 
interesdn^  in  Europe^  and  has  letely  been  arranged 
and  dcscnhed  tiy  M,  Artaud,  who  us  poMisbed  an 
account  of  the  diflbrent  olyeota  which  it  eotttalna.  The 
paintiogs  of  the  museum  are  deposited  in  the  SailsB 
des  Pleura,  whidi  dontains  .14i  pieces ;  indrngreat  gaU 
lery*  which  containa  89pietarea;  in  Ihe  Sa&  dta  Am* 
iiqueSf  which  contains  10,  besides  14  of  infinrior  import* 
anee,  wUoh  are  placed  in  the  hale  of  adminutratiflD. 
The  ancient  inscriptions,  which  M.  Aftaud  bas  dew 
scribed,  ainoant  to  68.  The  cshinet  of  antiqiiidea  is 
eomposiBd  of  the  debris  of  that  of  the  city  Mbrary,  which 
was  dilapidated  during  the  revolutieli-Z^if  a  great  pstt 
of  that  of  M.  Migieu,  which  vas  purchased  by  the 
Count  de  Ssdionnay,  mayor  ofthe  city«««4Dd  that  of  M. 
Tempier  of  Nismes,  and  of  sereml  odier  aadlvidual  eel* 
lecdons.  The  hall  which  eontjdns  die  andqnidea,  and 
s^  that  of  the  gallery  of  psctawes,  were  conatnicted 
firom  the  designs  of  H.  Gay»  •nd  **^  tegethitgW  feat 
lon^,  and  88  wide.  The  ceiling  were  painted  b^  M« 
Latihu  The  cidnnet  of  antiqsnties  coBtams  179  pseess 
of  Egyptian  antiqndes ;  89  Indiaii  antiqirities  s  the 
tiro  bronae  tabies  ef  Clandhis;  86  Tuscan  figoraa  in 
faronae;  14  Gnnlie  antsouities;  81  Greek  vases;  08 
Roman  antiquities ;  185  bronae  fignraa*  waii  other  ob» 
iects;  tl  inutadons  of  antiqae  btonaea;  57  uedsna 
bfonses ;  7574  andeni  and  modeio  medals,  to  iHiich 
M.  Artand  haa  added  97S  fnedsds»  IWof  which  have, 
on  the  reverse^  die  akav  of  AugtislMa,  so  that  die  actual 
number  of  medala  is  9860  i  tM  ancieht  hanps,  glassiSj 
&e.  beside  a  number  of  other*  tottenties. 

Among  tile  niveate  oaHecdena  oF  anftlqisides,  diet  of  ^^ 
M.  Artaud  is  the  most  import«i»,'and  essdains  aiwrn*  >^^ 
ber  of  tttteresdng  dkgectstlMl  weeediteomiad,  in  1800, 
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in  mut  of  thelkiitboiifgs  of  MMtpriUcr,  and  of  which 
M.  Monges  gATe  an  accomittd  thfe  hiwiiute  in  1803. 
The  olfatf  private  oolleetioiie  beloBg  te  Mi  Gay,  La  Ro-i 
main,  und  M.  M«rcii». 

The  Aeadcmy  of  Lyone waa IbMided  in  1700;  and 
after  ita  diaperaion  by  the  RevoltitiMf,  it  waa  re'esta- 
blithed  in  1 800.  The  Society  of  Meiicine  waa  foanded 
in  1792.  The  Society  of  the  Friends  of  Commerce  and 
the  ArU  was  eatobfished  In  1805 ;  ttid  the  Society  of 
Pharmacy  in  1806.  Ther^  ia  dso  hnre  a  Socie^  of 
Agnenl«an»,  Natoral  History,  atid  tfie  naeAil  Arts. 

Aodamg  th»  indivklflal  buildinge  of  Lyons,  the  Ar« 
cfaiepiae«^  piAace  and  the  Manecanterte,  are  tliemoisC 
important.  The  palace  wn  bniltby  the  Cardinal  de 
BourbMi  in  the  15th  cenuiry,  and  rMered  by  the  Car- 
dinal^de  Teiiean»  after  the  desififna  of  Sovfflet.  Though 
arfe^ular  in  its  aactcirior  arddteetnrc;  ital  interior' aoeom* 
nKmtion  ia  highly  mi^ificent  The  yiew,  from  the 
8Dfithemtervaee,<if  the  Saione runiliff{gbelblr  in  a  chrctdar 
aWeOp,  is  extretoely  ihie.  The  ManecanteriO'  h  a  sump* 
tueus-edifioe,  erected  for  the  aocoittlnodation  of  the  dei^ 
gycCche  eatfaednd.    Ita  fonridatien  waa  laid  in  1708. 

There  are  two  fbeatres  in  Lyons.  The  larjp^eat  waa 
buiiti  after  the  6enfa  of  SouffloC^  in  1755  and  1766.  It 
is  capable  of  containing  9d(X)  persons,  and  ih  in  eVery 
respectworthy  of  aedi  a  city.  Tbethiistee  of  theCetestins' 
IS  inferior  in  si«e  and  decoration.  Of  kle  years  great 
numbers  of  baths  have  been  ercfeted  in  Ly^s,  and 
those  of  the  Sienr  Reybtud,  on  the  Rhone,  opposite  the 
Lyoeam,  from  the  detijen  of  M.  Gay,  are  the  most  in- 
genioos  and  the  ^best  mqucttted.  They  stand  upon  m 
vessel  I60  feet  longi  and  5S  feet  wide,  and  are  highly 
deserving  the  eKamination  of  strangetv. 

Before  the  year  1772  the  Rhone  and  the  Soane  join* 
ed  their  waters  near  A&iay.  The  soniptor,  M.  Perrache, 
Ibrmed  the  wild'  idea  of  nemoving  tneir  confluence  to 
theirxllqre  of  Mttktieie,  and»  in  1770^  he  obtained  let- 
ters patent  for  this  pmpoee.-  A  coinpany' was  formed 
to  execute  this  great  enterprise.  A  new  bed*  was  exca- 
vated wf  oMf  Rhone,  wnira  waa  (XNupulad  In  take  an* 
other  direction  by  a  magniileeiit  cauaeway  about  1500 
ttnaesi  ^nearly  a  mfle  and  three-quarters  long,  plants 
ed  with  lofty  Italian  poplars,  and  fonniiy  a  aplendid 
contihuktion  of'  the  ^uajra  of  Lyons.  The  city  of 
Lyons  oferfed  to  the  government  the  greater  part  tyf  the 
land  Whidif  waa  thua  created,  as  the  ate  of  an  iitiperiai 
pakoeu  The  offer  was  accepted^  and  decrees  were 
passed,  in  1809  and  1810»  to  carry  thia  great  work  in- 
to effect.  The  subsequent  disasters,  Imrever,  which 
befel  France,  have  prevented  the  execution  of  this  pro- 
ject ;  and  it  is  not  likely  tlut  Lyons  will  be  soon  ho- 
noured with  a  royal  residence. 

In  our  article  on  Fiuncb,  (Vol.  ix.  p.  720,  721.)  we 
have  given  an  account  of  the  silk  manufiibotures  of  Ly- 
ons before  the  Revolution.  From  the  changea  which 
have  since  taken  place  in  Europe,  ita  manufactures  were 
mined ;  but  the  restoration  or  peace  has  again  revived 
them,  and  we  have  no  doubt  that  Lyona  will  aoon 
reach  that  high  rank  which  she  formerly  possessed  aa 
«  manufacturing  city.  Before  the  Revolution  there 
were  23,000  persona  employed  in  the  silk  manofacturea, 
and  in  1801  there  were  acarcdy  5000.  In  1804,  when 
M.  MlIHn  visited  Lyona,  he  atatea,  that  the  number  of 
looms  were  reduced  from  15,000  to  7000,  and  that  these 
7000  were  not  all  emnloyed.  The  ailk  manufacturea 
were  founded  by  M.  M.  Turquetand  Nana*  There  are 
also  at  Lyona  manufactures  of  lace,  and  different  cot- 
ton, linen,  and  woollen  stuffs.    There  are  four  annual 
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lahra,  in  January,  May,  Amuat,«nd*Narandmv  which 
are  much  frequented. 

Tfaedtv  of  Lyona  is  aaid  to  have  been  fikmded  in  History, 
the  year  of  Rome  71 1,  about  40  yeara  befhre  the  Chris- 
tian sera,  by  Lndns  Manutina  Plancus.  About  the  same 
time  Marcua  Antoninus  constructed  the  lower  aque- 
duct. Forty-six  years  after  this,  Lyona  was  considered 
as  the  metropolis' of  Gau).  Augustus  then  appeared  at 
Lyons,  and  tb»  60  nationa  erected  to  him  the  famous 
altar  at  the  confluence  of  the  two  rivera.  Some  time 
afterwards,  the  aty  was  consumed  by  fire,  in  die  reign 
of  the  Emperor  Claudius.  Nero  rebuilt  it,  and  Adrian 
and  Antoninns  loaded  it  with  acts  ct  kindness;  and, 
in  honour  of  the  last  of  these  monardis.  the  city  raised 
to  hun  the  altar  of  the  Csesara,  Ara  C<e»arum,  which 
was  formerly  seen  at  St  Just  About  thia  time  Chria- 
tianity  wat  eatablished  at  Lyona  by  the  aeal  of  St  Po- 
chier,  who  perished,  with  48  of  his  disciples,  in  ■  perse- 
cution which  waa*excited  against  him.  St  Iren^,  who 
succeeded  him,  suffered  the  same  &te,  witji  IftOOOChria- 
tians,  in  208,  under  the  Emperor  Severua.  The  dty 
waa  laid  waste  by  his  troopa ;  but,  in  the  fourth  eenta- 
ly,  it  gradually  recoverea.  At  the  end  of  the  fifth 
century,  Lyons  came  into  the  handa  of  Uie  Dukes  of 
Burgundy,  who  fixed  their  residence  in  it  In  the 
ahtth  centmy,  it  came  into  the  poaaasaion  of  the  klnga 
of  Franee.  In  the  eis^th  centuiy,  it  waa  ravaged  by 
the  Saracens.  When  Lodiaira  retired  to  the  Abbey  of 
Tiei^,  Lyons  became  the  capital  of  the  kingdom, 
which  he  gave  to  his  son  Claude.  In  879  it  waa  taken 
by  Boaon,  but  was  restored  to  France  by  Louis  and 
Carioman.  In  954.  Lothaire  II.  gave  the  dty  as  m 
dowry  to  his  sister  Matilda,  when  she  married  Conrad, 
Idng  of  Burgundy,  beyond  the  Jura.  In  1 228,  the  new 
town  waa  built  between  the  Soane  and  the  Rhone.  In 
1565,  it  was  surprised  by  the  Calvinists.  Itasufferinae 
during  the  Revolution  have  been  noticed  in  our  artide 
France,  vol.  ix.  p.  638,  6S4. 

The  population  of  Lyona  was  supposed  to  be  150,000 
before  the  Revolution.  More  recently  it  haa  been 
staled  at  109>5O0  by  Chantreaux,  while  others  midce  it 
only  about  90,000:  East  Long.  4<^  49^  24^  North 
Let.  49"  45'  48". 

For  furdier  information  respecting  this  interesting 
dty,  the.  reader  is  referred  to  Millui's  Fqyage  dan* 
k)i  depar(emenU  du  Midi  de  la  Ftanee't  torn.  i.  p.  405— 
Tableau  dez  Pruone  de  Lycm,  par  M.  Delandine,  Paris,  p. 
589 ;  Leiirer  d  MM  jRf/fe  Mr  aie# /^oataiadef  £i  L^oa,  4  vob.^ 
Lyons,  1810;  Descripiion  de  CurioeiliM  de  hifaa;  Hie^ 
toire  du  Sieg^  de  I^om,  depuis  1789  ju$au*au  179^ 
1 797 ;  end  the  various  works  of  M.  Artaua  descriptive  < 
of  the  antiquities  of  the  dty. 

LYSANDER.    See  Atbens,  Grcxci,  and  Lacx« 

DJBlfON. 

LYTTELTON,  Gsorgs,  (afterwards  Lord  Lyttd- 
ton,^  waa  the  eldest  son  of  Sir  Thomas  Lyttelton,  Bart 
of  Haglcy,  in  Worcestershire,  where  he  waa  bom  in  the 
mcmth  cyf  January,  1708-9.  He  was  educated  at  Eton, 
where  he  distinguished  himself  by  his  school  exerdses  ; 
and  afterwards  repaired  to  ChriaUChurch  College,  Ox* 
ford,  where  he  disf^yed  the  same  profidency  in  classic 
cal  literature,  and  shewed  considerable  poetical  talenta. 
His  verses  on  BlenMm,  his  Progress  qfLave,  and  hia 
Persian  Letters,  were  all  written  when  he  was  very 
young,  and,  indeed,  hear  the  atrong  impreasion  of 
youth. 

In  the  year  17^8,  he  act  out  upon  a  tour  to  the  con- 
tinent, and  viaited  France  and  Italy.    During  his  reai- 
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l^tt^lton.  denee  «brd»J,  h6  Ni^ta  a  poetical  epistle  to  Dr.  Ayw 
cough,  his  Oxford  tutor,  and  another  to  Pope.  On  his 
return  to  England,  in  1730,  he  obtained  a  seat  in  par- 
liament, as  the  representative  of  the  borough  of  Oak-« 
hampton ;  and  soon  distinguished  himself  as  one  of 
the  most  ardent  opponents  of  the  administration  of 
Sir  Robert  Walpole,  although  his  fatlier,  who  was  one 
of  the  Lords -Commissioners  of  the  Admiralty,  voted, 
of  course,  with  the  court  party.  For  many  years  the 
name  of  George  Lyttelton  ap'peared  among  the  minori- 
ty in  every  important  debate  in  the  House  of  Commons ; 
and  he  zealously  concurred  in  all  the  measures  adopt- 
ed by  Pultenevi  Pitt,  and  other  leaders  of  the  opposi- 
tjon.  When  Frederick,  Prince  of  Wales,  formed  a  se« 
parate  court  of  his  own,  in  17^7,  Mr.  Lyttelton  was 
appointed  his  secretary,  and  was  suppcned  to  have 
great  influence  in  the  direction  of  his  conduct  Mallet 
was  made  under-secretary,  with  a  salary  of  £  200,  and 
Thomson  received  a  pension  of  £  100  a^year. 
.  In  1741 » he  married  Lucy,  the  daughter  of  Hugh  For* 
tescue,  Esq.  of  Devonshire,  by  whom  he  had  a  son  and 
two  daughtersy  and  with  whom  he  appears  to  have  en- 
joyed the  highest  degree  of  conjugal  felicity..  But  this 
lady  died  in  child-bed  about  five  years  afWrwards ;  and 
be  endeavoured  to  solace  his  grief,  by  writing  a  monody 
tp  her  memory,  which  is  reckoned  one  of  the  best  of 
hia  poetical  works.  In  ]749i  he  entered  into  a  second 
marriage  with  the  daughter  of  Sir  Robert  Rich;  but 
her  conduct  was  so  little  to  his  satisfaction,  that  they 
separated  a  few  years  after  by  mutual  consent 

Upon  the  overthrow  of  Walpole's  administration,  Mr. 
Lyttelton,  in  IT^i*,  was  appointed  one;  of  the  Lords  of 
the  Treasury ;  and  from  that  time  be  was  engaged  in 
supporting  the  measures  of  his  party.     He  spoke  with 
ease  and  fluency ;  but  his  oratory  was  distinguished  ra- 
ther by  elegance  and  good  sense,  than  by  any  remark- 
able strokes  of  genius.  Politics,  however,  did  not  wholly 
engross  his  thoughts.     In  early  life,  he  had  been  led  to . 
entertain  doubts  of  the  truth  of  Christianity ;  but  hav- 
ing applied  himself  seriously  to .  the  study  of  the  evi-  * 
dences,  his  inquiry  ended  in  conviction.    His  Dister^ 
tation  an  Ike  Conv^wm  qfSi.  Panl,  which  was  printed 
in  1747«  is  considered  as  a  very  masterly  performanoe« 
to  whicii.  Dr.  Johnson  observes,  infidelity  has  never 
been  able  to  fabricate  a  specious  answer. 

In  1751,  he  succeeded,  by  the  death  of  his  father,  to 
the  bsTim^t's  titJe^  and  a  large  estate.    He  displayed 


his  taste  for  rural  toniaoiefit  «t  his  menaion  of  Hagley,  li^ 
which  he  adorned  with  great  elegance  and  much  ex*  "^t 
pence,  and  rendered  one  of  the  most  delightful  resident 
ces  in  the  kingdom.  Havmg,  at.  the.  ^mne  time,  con* 
tinued  his  activity  in  parliament|.ile.wa^  first  appointed 
cofierer  of  the  bouaebold,  and  privy  oounsellor,  and  af- 
terwards chancellor  of  the  exchequer.  This  last  office, 
however,  requiring  some  <|ua1ifications  which  he  did  not 
possess,  he  soon  resigned  it  to  Mr.  Lef^e.  In  the  fol- 
lowing year,  he  made  an  excursion  into  Wales,  of  which 
he  gave  an  account  to  Archibial4  Bower,  the  author  of 
the  Lives  of  the  Popes/  a  nian  of  whom  Lyttelton  con- 
ceived an  opinion  more  favourable  Ihan  he  .seems  to. 
have  deserved^  and  whom  he  continued  to  patronise  af- 
ter he  had  been  abandpned  by  all  las  other  friends. 

On  the  dissolution  of  the  ministry,  in  1759^  Sir 
George  went  out  of  employment  along  with  his  col- 
leagues; but  his  past  services  were  recompensed  with 
s^  peerage^  and  he  accordingly  took  his  sea^in  the  House 
of  Lords,  by  the  title  of  Bafon  Lyttletonof  Frankley^ia 
the  countr  of  Worcester.  From  tins  time  be  devoted 
l^imself  chiefly  to  literary  pursuits. .  In  1760,  he  pub- 
lished bis  Diab>gues  qfths  Dead,  a.  work  abounding  in 
good  sense  and  sound  morality,  which  was  much  read, 
and  well  received  by  the  public,  but  which  possesses 
too  little  vivacity  and  interest  for  a  publication  of  that 
kind.  His  last  literary  production  was  his  Hisiory  of 
Henrv  the  Second,  a  wprlq  containing .  the  elaborate  re- 
sult of  the  researches  and  deliberations  of  twenty  years, 
and  which  was  published  at  length  with  such  anxietv, 
as  manifested  the  importance  wnicli  the  author  attach- 
ed to  it,  as  well  as  his  expectation  of  future  fame.  The 
printing  was  begun  in  1755,  and  concluded  in  177L 

His  lordship  died  of  a  lingering  disorderj  which  he 
bore  with  pious  reswnation,  in  the  month  of  Augustf 
1773,  at  the  »ge  of  Si,  He  has  been  oomplimented  in 
verse  by  Pope  and  by  Hayley,.  prom  the  narrative  we 
have  given  of  his  life,  it  will  be  perceived  that  his  ta> 
lents  were  respectable^  an4  his  chai'acter  estimable.  His 
verses  still  preserve  a  plac^  amo%  the  select  produc- 
tions of  our  minor  poets;  yet,  as  Pn  Johnson  remarks, 
tbey  have  nothing  to  be  decided,  and  little  to  be  ad- 
mired. 

The  miscellaneous  works  of  Lord  Lyttelton  were 
published  afler  his  death,  by  his.  nephew  G.  £.  Ays« 
cough,  Esq.  in  one  volume  ^to.  See  Jobnaon's  Uipcis 
and  Aikin's  G^n,  Biog,    (z} 
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tto>  Macao,  m  MunS  on  the  boast  of  CHina,  oontftihing 
r^  a  Portuguese  town  and  aettlement  well  known  to  En- 
lYipeans.  The  island  is  called  Ama-gao  by  the  Chi- 
nese, this  name  being  derived  from  an  idol  Ama,  which 
hid  a  tem^e  here,  ft  is  scarcely  a  league  in  length,  by 
about  half  a  leagae  in  breadth^  of  unequal  surface,  and 
acandlj  supplied  with  water.  A  harbour  is  formed  by 
Madb  and  a  neighbouring  island;  but  it  is  shallow,  and 
exposed  to  winds,  rendering  it  insecure,  and  it  is,  besides*, 
embarraned  by  other  dangers-;  but  being  at  the  mouth 
of  the  river  descending  from- Canton,  the  only  sea-port 
of  Uie  Chinese  empire  open  to  Europeans,  and  there  be-^ 
iDg  no  other  territory  than  Macao  belonging  to  them 
throughout  its  vast  extent,  it  becomes  of  greater  conse* 
quence. 

The  io9  of  this  island  is  in  general  arid ;  the  hills  are 
bare,  and  nothing  but  a  small  portion  of  the  surface  is 
under  culbure.  There  are  a  few  gardens,  one  of  which 
is  of  oonsider^le  extent,  and  full  of  trees,  having  been 
occupied,  along  with  the  dwelling  that  it  belongs  to,  by 
the  English,  wbo  have  laid  it  out  according  to  their  na- 
tional taste. 

The  town,  forming  an  amphitheatre,  occupies  an  ele- 
vated and  insular  surface,  and  is  defended  by  several 
fortificBtk>ns  and  a  wall ;  hut  it  is  not  at  present  esteem- 
ed a  place  of  strength.  Its  streets  are  paved,  and  have  a 
ODvered  kennel  in  the  middle,  whereby  they  are  speed- 
ily dried  after  rain.  At  the  southern  extremity  there 
is  a  Chmese  temple,  consisting  of  three  distinct  build- 
ings, one  above  another,  accessible  only  by  steps  cut 
out  of  the  solid  rock,  the  whole  being  overshadowed  by 
trees.  Macao  ia  divided  into  three  parishes,  which 
contain  a  cathedral,  and  twelve  churches  or  chiapels. 
There  are  five  monasteries,  which  were  lately  inhabited 
hy  i\  monks,  and  a  convent  with  42  nuns.  Of  all 
these,  the  chnrclies  of  St.  Paul  and  St.  Joseph  alone  de- 
mand notice.  The  former  belonged  to  the  French  Je- 
Miits,  who  received  the  clock,  which  is  still  to  be  seen 
there,  fWmi  Loais  XIV. ;  the  latter  is  smaller,  but  well 
proportioned.  In  the  senate-house^  which  is  built  of 
grsnite,  and  two  atones  high,  are  several  columns  of  the 
ttoie  substance  with  a  Chinese  inscription,  recording 
the  solemn  cession  of  the  island  by  the  emperor.  Little 
ttn  be  said  in  commendation  of  tne  houses  of  the  town. 
They  consist  of  a  single  storey,  with  the  interior  dispo- 
nd  as  best  adapted  to  a  hot  climate.  Most  of  the  £u- 
ropeus  lodge  on  an  extensive  quay,  where  they  have 
sa  agreeable  promenade,  tempered  by  the  sea  breeze ; 
^  remainder  occupy  the  western  part  of  the  town,' 
whence  they  enjoy  a  view  of  the  harbour  and  a  circu-' 
Isr  island,  which,  of  all  the  surrounding  objects,  being 
>^e  covered  with  perpetual  verdure,  is  thence  caUed 
GfYm  Inland.  At  Uiia  extremity  also  is  a  garden,  with 
*  recess  in  the  rock,  wherein  Camoens  is  believed  to 
bave  written  the  Lusiad. 

The  toul  popolatioii  of  the  town  of  Macao  is  compu-^ 
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ted  at  12,000  or  15,000  by  Krosenstem,  but  was -fixed 
by  more' accurate  calculations -at  12,371  by  M.  de 
Guignes.  The  former  observes,  that  the  Chinese  have 
soeomplet^y  taken  possession  of  it,  that  it  is  rare  *to 
meet  any  European  m  the  streets,  with  the  exception 
of  priests  and  nuiis ;  and  this  can  be  easily  understood, 
from  the  following  division  which  M.  de  Guignes  gives 
of  the  inhabitants.  Portuguese  in  the  civil  government 
10;  military  l65;  ecclesiastics  93  ;  others  3103 ;  CM* 
nese  8000^  total  12,371.  The  military  are  mulattoea 
of  Macao  and  Goa,  while  only  some  of  the  officers  ar^ 
'Europeans. 

As  the  Portuguese  disdain  to  exercise  any  handicraft 
professions,  all  the  shops  are  kept  by  -their  more  pru- 
dent neighbours.  T%e  richer  part  of  them,  therefore, 
are  concerned  in  commerce,  while  the  poorer  engage  in  • 
%  sea- faring  life.  This  was  once  a  very  fburishing 
place,  carrying  on  a  considerable  traffic  with  the  Chi- 
nese empire,  Japan,  and  other  parts  of  eastern  Asia ; 
but  it  has  now  totally  decaved,  and  its  decline  has  been 
ascribed  to  the  cessation  of  intercourse  with  Japan.  Itft 
eastern  trade  lately  consisted  iii  a  single  vessel  sailing 
to  Goa,  on  the  coast  of  India ;  another  to  the  island  of 
Timor ;  one  or  two  for  Bengal ;  the  like  number  for 
Manilla;  and  thYee  or  four  for  Cochin  China.  The 
commerce  with  Europe  was  restricted  to  the  arrfval  of 
One  or  two  ships  from  Lisbon,  with  cargoes  of  Brazil 
tobacco,  which  were  replaced  by  Chinese' cdmmbdities. 
It  IS  said  that  the  number  of  Portuguese  resident  hete 
has  ffreatly  diminished. 

The  town  is  enlivened  by  the  presence  of  strangers^ 
to  whose  expenditure  its  support  is  much  indebted,  and  ^ 
particulariy  from  the  resort  of  the  English  in  their  ex* 
tensive  commerce  with  China.  But  witn  them  the  Por« 
tugiiese  have  little  intercourse,  us  they  chiefly  associate 
among  themselves,  and  the  women,  in  particular,  live 
very  rethrd.  The  latter  dress  in  black,  with  lar^ 
mantles,  disguising  them  completely  even  from  their  - 
nearest  relations.  Those  of  distinction  travel  in^  palan- 
quins ;  but  others,  of  limited  fortune,  content  them- 
selves with  a  low  square  cage,  which  is  literally  so  de- 
signed in  their  language,  and  is  of  such  dimensions  as 
to  excite  astonishment  in  the '  spectator  how  such  re- 
straint can  be  endured.  The  amusements  of  the  inhabit- 
ants are  exceedingly  limited,  and  the  education  of  both 
sexes  verv  confined.  All  are  extremely  devout,  especi- 
ally the  ^males,  who  for  the  most  part  carry  rosanes. 

Both  the  Portuguese  and  Chinese  exercise  auth6rity 
hi  the  civil  government  of  Macao.  The  former  are  un- 
der the  rul^  of  a  governor,  who  holds  his  office  fbr  tiuee 
years ;  and  being  one  which  it  is  difficult  to  dischaigey 
none  but  experienced  persons  are  appointed  to*  it  Ju- 
dicial matters  are  under  the  controul  of  three  senators^ 
the  first' of  whom  ranks  next  to  the  governor;  nor  is 
the  latter  ^together  independent  of  him.  They  hold  a 
court  twice  every  w^k,  wherein  thegovemor  presides. . 
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Macao  is  an  epiaoopal  see,  and  the  bishop  enjoys  mudi  stands.  The  Bougeness  and  Malay  Camponfls,  erqoir*  M 

^  influence  and  prerogative.    On  the  death  of  one  of  the  ters,  are  not  far  from  it  The  Campong  Bnt^  wherathc    '4 

goverqors,  this  ecclesiastic  tempwarily  occupied  his  greater  part  of  the  natives  and  a  few  of  the  Europeiot  "^ 

place,  during  which  time  the  Chinese  proposed  to  ren-  reside,  is  south  of  the  fort,  and  contains  a  frw  brid 

oer  Maeoa  the  port  for  receiving  all  the  vessels  usually  houses.    The  church,  which  has  been  rebuilt  withis 

ascending  to  muunpoa.    Sudi  a  measure  would  have  these  few  years,  is  a  neat  and  airy  structure,  and  it  ca> 

proved  the  source  of  infinite  prosperity  to  the  settle-  pable  of  containing  about  20()  persons.    Theiestofthe 

men^  but  it  was  imprudently  rejected  from  the  appre-  governor  is  wholly  gilt,  and  is  under  a  canopy  oppoiits 

hension  of  introducing  heretics.     Neither  the  morals  to  the  pulpit.     Between  the  Campong  Raio  and  the 

nor  the  religion  of  die  inhabitants  have  profited  b]^  the  Fort  is  the  buijinff-ground,  where  every  Europein  of 

refusal,  and  their  finances  have  declined.    The  Cmnese  any  consideration  um  a  separate  grave»  with  a  tomb* 

are  under  the  jurisdiction  of  the  governor  of  another  stone. 

city,  who  is  entitled  to  a  salute  when  he  enters  the        Foit  Botterdam,  the  plan  of  wVkh  has  been  |nb. 

town ;  and  th^  have  two  temfdes  in  the  island  for  lished  in  the  Lives  of  tne  Governors  General  of  indit, 

performance  of  their  religious  rites.     When  disputes  and  still  remains  exactly  the  same,  was  buih  by  the  oi« 

occqr  between  them  and  the  Portugese,  they  arrest  tives,  with  the  assistance  of  the  Portuguese  Itisibost 

|he  supply  of  provisions,  as  the  island  is  unproductive,  BOO  feet  from  the  beach  <^posite  to  the  resd,  whw 

and  depends  on  an  external  market;  by  which  means  pier  extends  into  the  sea  for  the  purpose  of  ufdoadms 

the  l^ter  axe  compelled  to  obtain  an  accommodation  bv  vessels,  and  where  there  is  a  depth  of  15  sr  16  ta 

money-     However,  when  this  incident  once  hsqppeneo,  of  water.    The  walk  of  the  fort  aie  built  of  ftsdonc^ 

the  governor,  who  had  a  stock  suflident  f<Hr  two  years,  and  are  high  and  strong. 

disregarded  their  threats,  and  followed  those  plans  whidi        The  road  (^Macassar  is  one  of  the  most  fasradfal  ia 

appeared  to  himself  most  expedient  India,  and  is  defended  by  numeroos  swaH  isiaads  sod 

nistoty.         ^^  earliest  European  traffic  with  China  was  esta*  sand -banks  from  almost  evefy  wind. 

Uished  by  the  Portuxmese,  who^  are  said  to  have  fre-        In  ]777»  the  Dutch  esUfaliahment  beie  eonsiittdof 

quented  the  port  of  Ning-po,  or  Siampo,  in  the  first  57  persons  in  the  dvQ  service,  8  eodeaiastics,  18  m^ 

•  jears  of  the  fifteenth  century.    In  1517,  the  viceroy  of  geons  and  assistants,  27  artillerymen,  178  sesmcnaod     t 

Goa  sent  d^t  vessels  from  that  settlement  with  an  en-  marines,  502  soldiers,  and  72  medmics,  OMking  i 

voy,  whose  prudence  was  totally  defeated  by  the  con-  total  of  852  Europeans.    Fort  Botterdam  is  ntoitd 

duct  of  the  maritime  comoianders,  and  a  serious  differ-  JA  East  hoog.  IIS^  SO'.and  South  Lat  5*  10'.  Msot- 

«nce  axtMC  which  terminated  in  his  detention.     The  saris  also  the  name  ofakis^^dom  on  the  southpwcstcosa 

Portuguese,  however,  having  rendered  signal  service  to  of  the  ishmd  of  Celebes.    About  the  ntiddle  of  the  17di 

China  in  repelling  a  Japanese  pirate,  whmn  thev  killed  century  thepower  of  the  state  was  at  the  highest ;  but 

in  1563  at  Macao,  die  emperor  ceded  this  island  to  it  was  entirely  subverted  by  the  Outdi  in  the  vcar  1778. 

them  in  perpetuity,  and  here  they  built  the  town  in  See  Suyorinus's  Vogaga  io  iie  EaH  md  Wed  Imhn, 

1585.    It  has  be<^  since  frequently  threatened  by  the  vol  il  p.  186;  Wurmb's  DftcriptUmofike  Idaad  ofCe* 

European  powers,  according  to  theur  contests  with  Por-  kbeM,  or  Macasiar,  translated  firom  Uie  Ootdi,  end  pnb* 

tiigal;  and  the  British  were  to  have  landed  forces,  with  lished  in  the  PkUanphiGal  Magwdne  for  MayJm 

the  governor's  consent,  to  take  possession  of  the  settle-  vol.  vL  p.  289 ;  and  a  Descnpiivm  qfthflshada^imf 

ment,  when,  on  the  same  day,  intelli^^ence  of  the  peace  Batit  and  Cdebes,  by  John  Cravlfurd,  Esq.  noir  intbe 

of  1802  was  brought  by  a  Spanish  frigate  from  Manil-  press.    See  also  Cklebeb,  vol  v«  p.  6SS- 
U,  The  Chinese,  who  were  greatlv  ahurmed  by  the  pre-        MACCHl  AVELLl,  Nicholas^  acetebrated  Uttoraa 

parations,  had  dieir  fears  renewea  on  another  occasion;  and  political  writer  of  Italy,  was  bcmof  a  patridsnfs* 

and  the  Partu|pe8e  are  accused  of  always  exciting  jea-  niily  at  Florence,  in  die  vesr  1469.    Having  engs^ 

lousies  ngardiM  the  designs  of  the  British  embassies,  in  the  business  of  public  ufe,  he  waa  euspeeleddfmg 

t^  22^  ir  4&'.    N.  Long.  IIS9  21'  E.    See  De  an  accomplice  in  the  consfuracy  of  the  Sodcrini  s^i»t 

Cxnignes's  Vojfages,  torn.  u.  p.  148.  tom.  iii.  p.  176. ;  Au  the  Medici ;  but  heendured  the  torture  without  oonft^ 

las,  pi.  9^.;  Srusenstem's  Foj^c^,  voL  ii. ;  Staun-*  sion,  and  was  set  at  liberty.   Ho  af^erwavds  becHiis  i^ 

ton's  Embasy,  vol  ii  ;  Horsbuirgh's  Sailing  Directions,  qretary  and  historio^rnpher  totheiopublicsf  Fkrcnos; 

(c)  and  was  employed  m  various  ^nftbiffjft  to  King  Los^ 

MACASSAR,  or  Munokusab,  is  the  name  of  the  XII.  of  France;  to  the  Empqw  Maximilian;  to  the 

principal  settlement  of  the  Dutch  in  the  isbmdof  Ce«  college  of  cardinab;  to  Pope  Julins  II.;  andtooAcr 

tebeSy  situated  on  the  west  side  of  the  island.   The  town  Italian  princes.    During  the  latter  psviod  of  his  lifei  he 

of  Macassar,  called  Vlaardingen,  ia  situated  in  an  ezten-  is  said  tohavegivenhimseUfuptoimUgiousprincipb* 

aive  plain,  which  reaches  to  the  foot  of'a  range  of  high  He  died  in  the  year  1527. 

mountains,  about  8  or  10  Dutch  miles  to  the  eastward.        Machiavel  wrote  various  pieces  in  prose,  postvy*  sal 

Thisjplain  is  covered  with  rice  fields  and  pastunjge^  and  thedxima.    His  poeUcal  and  diamatic  piomiotieoi  ii« 

is  imgated  by  small  canals  taken  from  the  streams  which  not  much  esteemed;  and  his  reputatioq,  thsrafbre.  ii 

dcsopid  from  the  mountains.    The  streets  of  the  town  foi^ided  entirely  upon  his  histoncal  aiMl  pohtiesl  wiit- 

crbss  each  other  at  right  angles,  and  are  in  the  direction  ingk    Amoog  ib^,  hia  Hisiorf  tf  Florence,  m^i^ 

pf  thefbur  cardinal  pojnts.  Most  of  theqiaii^  broad,  ^  ^^^^^  con^prisii^  the  period  nom  1205  to  14^»  '^ 

■conti^n  tolerably  good  houses.  Theoq>han»house,  whidk  considered  asamost  vali^le  perfonaano^and  tbeair* 

tt  large,  but  in  1^  nitrous  statc^  stands  at  the  end  of  one  liest  of  the  better  Italian  hislorifs.    It  is  written  «>^ 

qS  t&m.    The  Chinese'  live  together  m  one  atreet,  great  pvpoty  and  elMance  of  atyle.  aaid  much  skiU « 

whidiisname^afkerthem.  The  town  is  defended  bj  pa*  opmposition,  althoui^  mther  oratorical  and  dsbls«st» 

Ssades;  and  a  constant  wi^tch  is  lUpt  at  the  oalesywhiph  xy.    His  Du^cottfiies  wpoM  ihejurct  Dcoode^l^*'^ 

ai^  alwm  dosed  ^  night*   7^  the  south  9s  thf  town  ia  replete  with  just  and  parofound  u>eei  ? alieni  en  the  pg^ 

4  WW  «  talfl4w«%  ^»^  <m^^ 9^9^89^^^^^^    Xha  tasaliae  1¥ fl^ 
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^n-   «^wtlieiiMi8teiimuBof  aUhiswcAs,  and  hasdcc^  kngs  to  the  Earl  of  Vife,  who  has  laid  out  more  tliaii   ViciiM. 

AMdi'iff    ■*""•**  ™™*  ooolfovawy  with  regard  to  the  author's  £6000  in  impEroving  ihe  harbour^  whidi  ii  now  one  of  '"^y^ 

.  pmdpks  andmdtnrgfc    His  perfect  prince  i»«the  most  the  best  in  the  Moray  Firth.    About  10  or  12  vessels 

unpnncipled  tfuat,  and  the  maxims  of  goremment  he  belong  to  the  town^  which  are  employed  principally  in 

iDCtthsates  aie  thoflsof  artiitnu-y  power,  and  the  most  the  Baltic  and  London  trade.    As  Macduff  is  at  some 

profligatepQlicy..  Yet  the  mtention^  of  Ihe  author  sere  distance  from  the  established  church.  Lord  Fifbhas 

by  no  meami  obviomi ;  and  some  have  thought^  that  he  erected  a  neat  chapel  of  ease,  and  given  a  suitable  sala- 

qnly  ddinttted  the  character  and  conduct  of  a  ty«mni^>  ly  to  th<  derffyman.    There  is  a  mineral  spring  at  Far. 

ttl  TOinoe  in  order  to  CKcite  the  abhorrence  of  man--  liun,  not  ^  from  the  town.    The  numbop  of  houses  is 

kind.    The  L^  of  CaHrww  Catifwxaii,  die  hero  of  above  300,  md  the  population  above  1200,  the  greater 

LueoBy  has  more  o^  the  diaracter  of  a  romance  than  of  proportion  of  whom  is  engaged  in  the  extensive  fish* 

an  historical  namtive.  eries  estdbUshed  on  the  coast 

T«»w«lai  of  Maduavel  were  collected  in  1550,  in         MACEDON,  or  MAcsnoiriA,  in  tadeot  history, 

S[f  )2?™"^  ^  and  have  been  frequently  reprinted,  was  a  kingdom  in  Greece,  bounded  cm  the  west  by  tne 

See^Tmhosehi,  Moreri,  Skin's  Gen,  Biog,  and  Bieg^  Ionian  sea,  on  die  north  by  the  Scaidian  mountains, 

*^    (*)  and  the  river  Stiymon,  whidi  separated  it  from  JUyri- 

^^J^i_j  . ''^  ^^'  •*"?•  '^^ MMiulfecturing  town  cum  and  Thrace;  on  the  east  by  the  JEgean  sea ;  an<f 

•f  Engand,  in  the  county  of  Chester,  is  situated  on  the  on  the  south  by  Thessaly  and  Eptirus.    Aocbrding  to 

OMMt^a  stesp  hitt;  and  ooflsferts  of  three  principal  Aebest  nqis  of  the  country,  it  lies  between  40*  bxA 

8^«etoand  some  smaller  ones.    The  best  street,  whiA  42«  c^  north  ktitude,  and  between  SV  and  4e<'  of  Ion* 

<5«?5««J!«T  ««odl«t  kottses,  is  about  1|  mile  long.  gtCnde;    extending  from  nMth  ta  sooth  about  IW 

Maod^eld  contains  two  churches,  and  five  plaeee  miles,  and'  from  east  to  west  about  8204  After  die 
?\T??y  ^"1  qie  dissentCTs.  The  old  diurch,  found-  boundaries  of  the  kingdom  were  extended  towarcfe  the 
ed  by  £dwwd  L  m  1«79,  has  nndei|;one  several  alte«  esss,  as  6r  as  the  river  Nestus,  which  liook  phce  in  the 
2f^  "J  »5P*";  «»*  A«  n«w  churdi,  bmlt  by  the  reign  of  Philip,  Ae  father  of  Alexander,  the  whole  re- 
^_^  «iSk  ^^^  ^  ^^^'  ^^  *"  «l«g«nt  bttiMing,  ^on  was  divided  into  three  provinces,  whose  bounda- 
^S^?-  ^^•"^  pinnaded  tower.  In  the  chancel  ries  were  in  some  measure  marked  out  by  nature.  Pan- 
mare  laahaMsianemaible  monument,  by  Bacon^  erect-  gaeno,  a  mountain  situated  near  the  source  of  die  river 
Mtolte  Tiomaapy  of  the  founder,  who  died  m  I78L  Nestus,  gave  its  name  to  the  provuice  which  lav  onthe 
*y^^^y  ^"'"^  "^  ^7  dispels  of  ease  to  the  pa-  nerth-east,  &mous  in  the  annals  of  fiction  as  tne  scene 
■~  ^™"*>^^  There  is  here  a  spadous  free  gram-  where  Orpheus  e3diibited  the  wonderful  powers  of  his 
m«>«^oo^friinided  by  Edward  VL  and  three  alma.  ly».  Chalds  was  the  name  of  the  middle  r^cn; 
houses^for  toe  maintenanoe  of  noor  widows.  iduch  being  bounded  on  the  west  by  the  gulf  of  Ther- 

In  the  street  csOed  Bockwell-gate  are  some  remams  msp,  and  on  the  south  and  east  by  those  arms  of  the 

•    ^jy*"^:^     .  *^?!^^  ^^^™5^™'    ''**  ^^^"'^  Mnuk  sea  which  penetrate  far  into  the  oouiltry,  was 

IB  w^l  nqipliod  with  water  from  a  fountain  on  Mac-  well  calculated  for  mbnd  naviffation.  whilst  the  fertili. 


TK*  ,.  ty  of  the  soil  suppcnted  a  numerous  population.    The 

.^'^.g*"**  ^'y^,^  Macdesfidd  for  a  long  time  con-  southern  province  was  called  Pieria ;  extendinjg;  along 

SMted  mwTOifflt  bvttons,  made  of  silk,  mohair,  and  the  western  shore  of  the  Gulf  of  Thermss.  to  the  con- 

*'•''••»    f    ii"^  °"^  oetehpatsd  fiir  its  cotton  manufac  fines  of  Thessaly  and  Mount  Pindus»  it  opened  up  « 

tttiM.     It  has  also  a  manufiKtory  €f  fristians,  linen  scene  of  such  variegated  beauty,  that  its  flowery  pkms, 

clotli,  ^^i^  nnUs  far  die  throwmg  of  silk  for  the  its  shady  groves,  and  its  crystal  fountains, -i^ere  sup- 

^^^'T-j-*?!""!^?  "*^**^  "* '  "*^  "^  ■"  exten-  posed  to  lead  the  minds  of  the  inhabitsnts  to  retirement 

TnLTfli  •    ™«nig  and  making  copper  and  brass,  and  study,  and  to  afford  to  the  Muses  their  most  de« 

Tms  work  » sMafeed  on  an  extensive  common,  east  of  hg^tfiil  habitation,  firom  whidi  circumstance  thgr  were 

^^ISL?^^  **"**  "  *  ^"*®  colliery,  with  large  denominated   Pierides.    But  it  was  not  mct^  this 

sMms-of  ooa&nsingdtemaldy  above  each  other.    From  province  that  was  beautifril;  the  whole  ragion  was 

Uieanantify  ofstone  and  slate  in  the  ndghbourfaood,  finely  diversified  with  monntams,  hills,  riven,   and 

bmhlMgs  are  Sieged  at  very  litde  expence.     There  is  woods,  admirably  adapted  either  fiv  pastArage  cm*  agri- 

aiao an  extensiyo mwery  m  the  neighbourhood  culture;  and  on  the  sea-ooest  the  grounds  were  re- 

ili»populattfln  of  Macdesfidd,  in  1811,  was,  markably  fertile,  abounding  in  com,  wine,  oil,  aid 

-  .  _^.  „ indeed  every  production  which  can  minister  to  the 

FiSaS?  ^"^ ^^^^  "^^^  •"^  ^  happiness  of  the  inhabitants.    The  air 

w»  «».»,«  2^  g^^j^  ^^  variety  of  hill  and  vale  uriuch  marked 

|y»>»       .......       5,se9  its  surface,  but  from  the  nature  of  the  climate,  bring 

'    l^sMrfi^ .       e,S70  utoated  in  the  middle  of  the  temperate  sone.    The 

•p«*.i  P.,^1.4:^ :.  laii  imr  mines  of  Macedonia  were  fiusious  in  andent  times,  and 

rSi^S^lS^U         .      '.      :       '       I'JS  ^^  ^  prindpal  souwl  of  that  wedth  whidi  Philip 

employed  in  making  preparations  far  his  own  designs, 

InereMe  liaee  ISOl,       •       •       .       .         3,5Se         '  ^"  ^  those  of  his  son  Alexander.    Almost  every 

e     .1.    B     ..>.»...  ^  .  kind  ofmetal  was  found  in  the  country,  but  espedally 

^^SrS?'*^*'**'^*^  ^^^^''  ind.  ii.  p.  ««7;  gold,  which,  in  cenrideinble  quantities,  was  collected 

MACDUFF,  a  aca-poettewn  of  Sc^^  from  the  sand,  but  chiefly  from  the  mmes.    Thowhole 

^aJz^^'^T^'l^'^'^^    Befiifetheyear  cointiy  being  bounded  on  the  east  and  on  die  west  by 

17^,  ift  eoatamedon^.  tfie  huts  of  a  faw  fidiemen.  the  j^gdm  and  Ionian  seas^  and  being  intei«ected  by 

witbaopaatt  sandy  csaek  .fior  the  boots;  but  it  now  guUs,  bkes,  and  rivers,  was  admfavblyadimted  far  cMk 

oqntan»serenl  wdltlaid^onfcAEeetft    Tbetuimbo.  merae  either  at  hosae  or  ufaraid;  wldUt  tih/wtods, 
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which  grew  in  the  northern  parts  of  the  kingdom,  af- 
forded all  the  materials  for  snip-building ;  but  the  ge* 
'  nius  of  the  people,  long  accustomed  to  war,  though  so- 
licited by  these  advantages,  seems  not  to  have  improved 
them  to  the  peace  and  prosperity  of  the  nation.  The 
mountains,^  ranganu,  Hsemus,  Athos,  and  Olympus, 
reared  their  woody  summits  to  the  clouds  in  this  re- 
gion, and  are  associated,  in  the  recollections  pf  every 
cultivated  mind,  with  the  noblest  productions  <^  the 
Grecian  jnuse.  The  riveivi  Drilo,  Pangasus,  Apsus, 
Aliacmon,  Axius,  and  Strymon,  intersected  the  country 
in  every  direction,  and  gave  fertility  to  the  fields, 
Agaia,  or  Edessa,  was  the  ancient  metropolis  of  Mace- 
don  ;  and  though  we  must  pass  ^ver  many  cities  of 
considerable  magnitude,  yet  we  caanot  exclude  from 
this  brief  account,  Pydna,  the  capital  of  Pieria,  in 
which  Cassander  barbarously  murdered  Olympias  the 
mother,  Roxana  the  wife,  and  Alexander  the  son,  of 
Alexj^ider  the  Great  Thessalonica,  now  called  Salo- 
l^chi,  the  most  considerable  city  of  Macedonia  at  pre-* 
aent,.  and  formerly  remarkable  as  being  the  place  wnere 
St  Paul  founded  a  Christian  churdi,  to  which  he  ad- 
dressed two  of  those  epistles  which  form  a  part  of  the 
Scriptures:  and  Pilla,  the  birth-place  of  Philip  and 
Alexander,  and  rendered  famous  by  the  tomb  or  Euri- 
pides, the  most  pathetic  of  the  Greek  tra^c  poets,  who 
18  said  to  have  been  buried  in  its  vicinity. 

When  we  inquire  into  the  early  history  of  this  coun* 
tzy^  we  4ae  lost  in  the  depths  of  antiouity.    It  has  been 
said  that  Chittim,  the  son  of  Javan,  nrst  migrated  into 
this  region,  gave  it  his  name,  and  supplied  it  with  in- 
habitants.    In  process  of  time,  however,  it  was  par- 
celled out  into  a  number  of  sinall  independent  states, 
which,  thoueh  they  had  their  respective  kin^,  resem- 
bled each  other  in  manners,  in  refusion,  and  m  govern- 
ment   .£mathius,  the  monarch  ofone  of  these  states, 
either  by  his  virti^es  or  his  military  achievements,  gain- 
ed such  an  ascendant,  not  only  in  his  own  dominions, 
but  in  those  of  the  neighbourioff  princes,  that  he  suc- 
ceeded in  imposing  upon  die  whole  country  the  name 
of  JEmathia,  whica  has  transmitted,  through  the  sur- 
rounding darkness,  his  own  to  our  times.     In  a  suc- 
eeeding  a^,  Macedo,  said  to  be  a  descendant  a£  Deuca^ 
lion,  deprived  his  predecessor  of  that  glory,  and  by  the 
superior  splendour  of  his  abilities,  succeeded  in  chang- 
ing the  name  of  the  country  into  that  of  Macedon, 
which  it  still  bears.     But  the  praise,  if  praise  it  may  be 
called,  of  cqnduotang  a  hand  cf  daring  adventurers  into 
tiaoedon,  and  of  reducing  its  petty  states  under  sub* 
jection  to  his  own  power,  belonged  to  Carenno,  a  na- 
tive of  Argos,  who  claimed  his  desooit  from  Hercules, 
and  who,  about  800  years  B.  C.  established  the  first 
permanent  dynasty  over  the  whole  territory.     The 
page  of  ancient  history  is  inscribed  with  the  names, 
and  sometimes  feebly  illumined  with  the  exploits  of  a 
continued  suceession  of  kir^,  from  Carenus  till  the 
full  blaae  <^  the  Macedonian  glory  burst  upon  the 
world  during  the  reigns  of  Philip  ancf  his  son  Alexander. 
The  military  achievements  of  the  latter  not  only  ac- 
complished a  most  extensive  revolution  in  the  political 
worid  nt  that  period,  but  gave  an  impulse  ana  an  en- 
ei^  to  the  powers  of  the  human  mind ;  and  a  pririd^ 
pie  of  change  and  of  progressive  improvement  to  the 
dvil  and  moral  institutions  of  the  world,  which  have  not 
yet  spent  their  force,  nor  ceased  to  open^;  the  effects  of 
which,  to  a  j^iilosophic  eye,  must  appear  visible  along 
the  aiuials  of  the  world  from  that  period  to  the  present 
Jay.    But  the.  limits  whidi  art  prescribed  to  us  will 


notperautustoetttern|kmthehiBibryaftliisd7nuty,  XiJ 
which  is  incorporated  with  that  of  Gkbbcb  and  of  Pc««  I] 
8IA,  to  which  we  must  refer  onr  readers.  We  rngf  ^^^ 
mention,  however,  that  the  kingdom  of  Mtoedon,  ^ 
which  at  one  period  threatened  the  independence  of 
the  most  powerful  nations  in  tlie  east,  waft  at  latt  com- 
pletely overthrown  upon  the  field  of  Pydna;  when 
Persius,  and  the  army  which  he  feebly  supportHi, 
yielded  to  the  superior  genius  of  iEmilius  Pauhis  and 
the  Romans ;  and  the  country  which  had  aqnred  to  the 
glory  of  conquering  the  world,  was  degnided  into  a 
pet^  province  of  mat  empire.  Bajaset,  the  Turkub 
sultan,  in  the  year  1S57>  wrested  it  frdm  the  gngp  of 
the  degenerate  Romans,  and  it  still  groans  uiider  the 
yoke  m  the  court  of  Cmistantinople.  in  mamwn,  ia 
religion,  in  laws,  and  in  government,  the  Mooedonuni 
resembled  the  other  dynasties  of  Greece  where  the 
sovereignty  of  a  monarch  was  acknowledged;  and 
hence  it  is  only  necessary^ere  to  state;  that  fulFinftma* 
tion  on  these  subjects  will  be  found  under  that  artide. 

MACHINERY.  See  HYnRobYNAXics,  Msciumcf, 
and  Steam  Enoins. 

MACKENZIE,  Sir  Grohoc,  an  emineot  lawyer 
and  miscellaneous  writer,  was  bom  at  Dundee  in  16i9& 
After  studying  at  the  universities  of  Aberdeen  and  St 
Andrew's,  he  was  sent,  at  the  age  of  16,  to  Bourses  ioi 
France,  where  he  spent  three  years  in  the  study  of  die 
civil  law.  Having  been  admitted  to  the  bar  upon  bii 
return  to  ScotlancC  he  was  distinguished  by  his  ndott 
and  eloquence ;  and  was  appointed,  in  l6oi,  to  fM 
the  cause  of  the  Marquis  or  Argvle,  wfao^as  impnd^ 
ed  for  high  treason.  Although  he  gave  great  offinrn 
by  Uie  boldness  and  aeal  which  h^  displayed  in  behilf 
of  his  client,  yet  he  was  soon  after  raised  tothe  nnk  of 
a  judge  in  the  criminal  court;  and,  in  1074,  hevai 
knighted  by  the  King,  and  made  King's  Advoeateand 
one  of  the  Lords  of  the  Privy  Council  of  Scotland 
During  the  political  troubles  which  tlien  agitiacd  the 
country,  it  was  necessary  that  the  public  procecotcr 
should  resort  to  measures  of  occasicmal  seventy ;  and, 
however  mildly  such  disagreeable  fimcticns  could  be 
discharged,  the  clamour  of  one  party  must  neoe»ir9y 
have  bmi  raised  against  them.  Sir  Geor^,  however, 
did  not  temper  his  severity  with  much  mddness ;  ind 
we  fisar  that  the  title  of  Uie  «'  blood-thirs^adnxste, 
and  the  persecutor  of  the  saints  of  God,"  was,  to  a  great 
degree,  merited,  by  the  cruelties  which  he  excreiied 
against  the  Covenanters.  Upon  the  abrogation  of  the 
penal  laWs  by  James  II.  Sir  George  Mackensie  resign* 
ed  his  situation  as  Lord  Advocate.  He  was,  however, 
restored  soon  after,  when  the  King  changed  his  meawra; 
and  he  held  his  office  till  the  Revolution.  He  opposed  ni 
council  the  proposed  address  in  Scotland  to  tne  Prince 
of  Orange,  on  his  landing  in  1688  ;  *  and  he  also  wrote 
a  memorial  to  that  Prince,  exhoiting  him  to  adhere  to 
the  terms  of  his  declaration.  At  the  Convention  of  the 
Estates,  he  opposed  wiumly  the  declaration  of  a  vacan- 
cy in  the  throne,  and  the  election  of  William ;  hut 
when  he  saw  that  sudi  an  opposition  was  ineffectoa], 
he  quitted  all  his  employments  in  Scotland,  and  retob* 
ed  to  spend  the  remainder  of  his  life  in  the  univenitj 
of  Oxford.  He  arrived  in  that  city  in  September  l689i 
and  was  admitted  a  student  by  a  gnnDe  passed  on  the 
2d  of  June,  1690.  In  the  following  spring  hewentto 
London,  where  he  died,  in  May,  1691* 

Sir  George  Mackenate  was  the  author  of  varioosworkt, 
legal,  pblhical,  and  litmry.  The  folkiwing  are  the 
most  important    1.  A  Diaoouiae  upon  the  Lawi  tf^ 


MAC 


#221 


MAC 


■»!•  Cufttoms  of  ScoUand^  in  matters  criminal.  2.  Ideie 
£]oqo«iti»  forensishodiemo?,  una^cumactione  forensi 
'*^"- ex  unaquaqne  Juris  parte.  3.  The  Institutes  of  the 
*^^  Laws  of  Scotland.  4.  Observations  upon  the  Acts  of 
Parliament.  5.  Jus  Regum ;  or  the  Jast  and  solid 
Fonndation  of  Monarchy  in  general^  and  more  especial* 
iyofthe  Monarchy  of  Scotland.  G.  Observations  on 
the  Laws  and  Customs  of  Nations  as  to  Precedency^ 
with  the  Science,  of  Heraldry  9A  part  of  the  law  of  Na- 
tions ;  and  a  Defence  of  the  Royal  Line  and  Antiqui* 
ties  of  Scotland.  7.  Reflections  on  the  advantages  and 
disadvantages  that  would  happen  by  an  incorporating 
Union  between  England  and  Scotland.  8.  Aretino,  or 
a  serious  Romance.  9*  Religio  Stoici.  10.  A  Moral 
Essay  on  Solitude.  II.  Moral  Gallantry.  In  addition 
to  the  above  works,  he  wrote  also  a  play,  and  several 
poaroa  and  lesser  pieces. 

Sir  George  Mackensie  had  the  honour  of  founding 
the  Advocate's  Library  in  the  year  1680.  He  left  be« 
hind  him  a  MS.  history  of  Scotland  from  the  year  1660, 
which  was  recently  found  by  the  Rev.  Dr.  M'Crie.  See 
Blackwood's  Magazine,  vol.  i.  p.  273. 

MACKYNLETH,  a  market  town  of  North  Wales, 
m  the  county  of  Montgomery,  is  situated  at  the  con- 
fluence of  the  rivers  Dolas  and  Dovey^  It  is  generally 
supposed  to  be  the  Maghna  of  the  Itinerary.  It  is  a 
neat,  regtilar«  and  welUbuiit  town,  and  has  a  superior 
appearance  to  most  of -those  in  North  Wales.  Its  only 
public  buildings  are  a  white-washed  church,  and  a 
plain  unadorned  town-halh  The  ancient  senate-house, 
whcfe  the  parliament  of  Owen  Glendower  was  held 
hi  140S,  la  now  a  stable,  adjoining  a  butcher's  shop ; 
but  it  has  a  spacious  entrance  doorway,  which  evinces 
tile  imporCaBce  of  its  oriffinal  destination.  The  inha^ 
faitants  of  the  town  are  ^iefly  employed  in  handicraft 
business.  A  tamieiy  is  earned  on  to  a  considerable 
extent,  and  also  the  muiufacture  of  flannel,  and  what 
sre  provinciaUy  termed  Webs,  and  also  Welsh  plains, 
or  eoctonsy  which  are  a  coarse  sort  of  white  thick  cloth, 
farmerly  exported  in  considerable  quantities.  See  Pen- 
nsnfs  Timr  in  fVales,  and  The  Beauties  of  England  and 
WdtM^  voL  zvii.  p.  849. 

MACLAURIN,  Colin,  a  celebrated  Scotdi  mathe- 
mstician,  was  descended  of  an  ancient  family  that  pos- 
sened  the  isUnd  of  Thee,  on  the  coast  of  Argyll,  and 
WM  bom  at  Kifanoddan,  in  February,  I698.  His  father, 
who  was  minister  of  Glendaruel,  having  died  six  weeks 
after  the  birth  of  his  son  Colin,  the  charge  of  him  de- 
volved principally  upon  his  uncle  Daniel,  who  was  mi- 
nister of  Kilnnnan  ;  and,  upon  the  death  of  his  mother 
in  1707,  he  was  pkced  entirely  under  his  uncle's  care. 
In  the  year  1709^  when  only  1 1  years  of  age,  he  went 
to  the  Uatversity  of  Glasgow  ;  and-  about  a  year  afler- 
wsrds,  having  accidentally  met  with  a  copy  of  Euclid'iB 
E/oneafo ,  he  exhibited  his  singular  turn  for  mathema- 
&s  by  making  himself  master  of  the  six  books  without 
any  assistanoe.  In  171 3,  he  took  his  degree  of  master 
rfsfts  with  much  applause,  and,  on  this  occasion,  he 
detoded  publicly  a  thesis  on  the  power  of  gravity. 

Having  rMolved  to  enter  the  Church,  he  begto  the 
itady  of  divinity  ;  but  afWr  having  spent  a  year  in  it, 
he  quitted  the  university,  and  lived  in  retirement  with 
his  undo  till  the  autumn  of  1717>  when,  in  conse- 
^pienoe  of  a  vacancy  in  the  mathematical  chair  of  Ma- 
rischal  College,  Aberdeen,  he  became  a  candidate  for 
that  siUuition,  and  had  the  good  fortune  to  obtain  it 
InOe  year  1708^  he  communicaled  to  the  Royal  Sode« 


ty  a  paper  On  the  cansinieiion  and  measure  of  curves,  by  Maclaurin. 
xxyhich  many  injinite  series  rf curves  are  either  measured 
or  reduced  to  simpler  curves,  whrch  was  published  in 
their  transactions  for  that  year;  and,  in  the  vacation  of 
1719,  he  paid  a  visit  to  London,  where  he  was  intro- 
duced to  Dr.  jioadlcy,  Dr.  Clarkei  and  the  immortal 
Newton,  whose  friendship  he  Ameyn   reckoned  the 
greatest  honour  and  happiness  of  his  life.     On  this  oo« 
casion,  he  laid  before  the  Royal  Society  another  Piipcr; 
entitled,  a  New  Universal  Method  of  describing  all  ktmh 
of  Curves  by  means  of  Right  Lines  and  Angles  only,  and 
h(f  had  the  honour  of  being  admitted  a  fellow  of  that 
learned  body.    In  1720,  he  published,  with  the  appro- 
bation of  Newton,  his  work,  entitled,  Geameirica  Or^ 
ganica  sive  descriptio  linearum  Curvarum  Vnvvertalis, 
m  which  he  examined  the  various  methods  proposed 
by  mathematicians  for  describing  geometric  curves,  and 
demonstrates  a  new  method  of  a  more  general  nature* 
In  a  second  visit,  which  he  paid  to  London  in  1721,  he 
became  acquainted  with  Martiii  Folkes,  Esq.  who  af« 
terwards  succeeded  Newton  as  president  of  the  Royal 
Society,  and  began  a  correspondence  with  him,  iii 
which  he  communicated  to  him  all  his  views  and  im- 
provements in  the  sciences.     In  172%  Maclaurin  went 
abroad  with  the  eldest  son  of  Lord  Polwarth,  the  Bri* 
tish  plenipotentiary  at  the  congress  of  Cambray.    Aftet 
visiting  Paris  and  other  parts  of  France,  they  settled 
in  Lorraine,  where  Maclaurin  wrote  his  Memoir  on 
the  percussion  of  Bodies,  which  gained  the  priae  of 
the  Royal  Academy  of  Sciences  for  1724.     In  conse* 
quence  of  th^  death  of  his  pupil,  soon  after  they  quit- 
ted Lorraine,  our  author  returned  to  Aberdeen;  and' 
a  short  time  afterwards,  by  the  recommendation  aAd 
interest  of  Sir  Isaac  Newton,  he  was  chosen  assistant  to 
Mr.  James  Gregory,  who  was  then  professor  of  mathe* 
matics  in  Edinburgh.    In  November,  1725,  he  was  in- 
troduced to  his  new  situation  in  Edinbui^h ;  and  such 
was  his  popularity  as  a  teacher,  that  ne  often  had 
more  than   100  pupils.    In  1726,  he  published,  in 
the  Philosophical  Transactions,  a  paper  **  concerning 
Equations  with  Impossible  Roots,'*  m  which   he    de- 
monstrates, by  the  common  algebra.  Sir  Isaac  New- 
ton's rule  for  discovering  when  an  equation  has  impos- 
sible roots. 

The  publication  of  Dr.  Berkeley's  Analyst  in  1731,  in 
which  he  endeavours  to  overturn  the  doctrine  of  flux-  ' 
ions,  induced  Mr,  Maclaurin  to  draw  up  his  Treatise  on 
Fluxions,  which  was  puUished  at  Edinburgh  in  1742, 
in  2  vols.. quarto,  and  was  then  the  most  complete  work 
on  the  subject. 

In  1740,  Maclaurin  shared  with  Daniel  Bernoulli 
and  Euler  the  prize  offered  by  the  Royal  Academy  of 
Sciences  for  the  best  solution  of  the  problem  of  the 
tides.  It  is  said  that  he  had  only  ten  days  to  draw 
up  this  paper,  and  that  he  was  not  able  to  get  it  tran^ 
scribed. 

When,  in  the  year  1 739,  the  Earl  of  Morton  went  to 
visit  his  estates  in  Orknejr  and  Shetland,  he  requested 
Mr.  Maclaurin  to  assist  him  in  settling  the  gec^aphy 
of  these  islands,  in  surveying  their  coasts,  and  in  ex- 
aminmg  their  natural  history.  His  domestic  affairs*  • 
however,  compelled  him  to  decline  the  request ;  but 
he  drew  up  a  memorial  on  the  subject,  and  furnished 
the  requisite  instruments,  recommending  the  cdebrated 
optician  Mr.  Short  as  a  fit  person  to  use  them. 

The  scheme  of  opening  a  passage  to  the  South  Sea, 
across  the  pole^  was  always  a  favourite  one  of  oar  aH« 
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Maepber.  thor's^-^and  he  often  aaid^  that  if  his  situation  would 
*^i>'  pennit  him,  he  would  wfllingly  undertidce  sadk  a  vo]^« 
age  at  his  own  expence.  In  1741^  when  {dans  for  tw 
.^uipoae  were  laid  before  Parliament,  he  was  consulted 
Bf  several  persons  of  Ui^h  rank  upon  the  subject ;  but 
befinie  be  could  finish  his  memonal,  the  premium  of- 
fered l^  government  was  hmlted'to  the  discovery  of  a 
north-west  passage,  a  limitaticm  which  he  used  to  re- 
gret, as  he  was  persuaded  that  if  such  a  psssage  were 
to  be  found,  it  could  not  be  fior  firom  the  pole 

During  the  rebdlion  in  1745,  Madauxin  took  an  ac- 
tive part  in  &vour  of  government,  and  assisted  in  fto- 
tifying  the  city  of  Edinbuigh  against  the  rebel  army. 
Upon  the  surrender  of  the  city  to  the  rebels,  he  fled  to 
England ;  and  having  arrived  in  the  neighbourhood  <^ 
York,  he  was  invited  by  Archbishop  Herring  to  reside 
with  him  during  his  stay  in  the  country.  The  hard- 
shjna  to  which  our  author  was  exposed  in  this  journey^ 
and  which  he  had  suffered  before  nis  escape  fiom  Edin- 
buijgh,  are  supposed  to  have  brmight  on  the  illness 
which  terminated  his  valuable  Jifb.  On  his  return  to 
Edinburgh,  his  disease  was  found  to  be  dropajjr ;  and 
though  he  was  thrice  tapped,  he  experienced  httle  re- 
lief, and  was  carried  off  on  the  14th  June,  1740.  His 
remains  were  interred  in  the  Grey  Friars  churdi  ynrd, 
on  the  south  side  of  the  new  Grey  Friars  church,  on 
the  wall  of  which  is  placed  a  tablet  to  his  memory. 

In  the  year  1733,  Mr.  Machnuin  married  the  d<tugh- 
ter  of  Mr.  Stewart,  Solicitor-General  for  Scotland,  by 
whom  he  had  four  children,  all  of  whom  survived  him. 
One  of  his  sons  was  raised  to  the  Bench,  under  the  ti- 
tle of  Lord  Di^om,  in  1787. 

Beside  the  works  we  have  mentioned,  Madaurin 
wioCe  in  the  Philosopluoal  Transactions,  on  the  Roois  rf 
Equatiom,  with  the  deamutratiim  ^  aiher  ruiu  in  4lge^ 
bra,  1729,  voL  34,  p.  59^  On  the  DeMcHpUm  of  Curve 
Luiet,  1735,  vol.  39,  p.  143  and  p.  148.  Obnrwftioiu 
on  the  EcUpu  ^  FAmary  \%th  1737>  PhU.  Tram. 
17d8,  vol.  40,  p.  177.  A  RukJbrJMing  the  MerU 
dimuUifarts  to  any  Spheroid,  mith  the  eame  eaaetneis  as 
in  a  Sphere,  1741,  vol  xli  p«  808.  An  Account^ 
to  own  Treatise  on  Fluxions,  1748-3,  toL  xlii.,  p.  385, 
403.  Of  the  Bases  of  the  CeUs  where  the  Bees  deposit 
iheir  Honey,  1743,  vol.  xlii.  p.  565.  Mr.  Madauiin 
left  bdiind  him  A  Treatise  on  Atgehra,  and  An  Account 
ef.Sir  Isaac  Newton's  Philosophical  Discoveries,  both  di 
which  were  published  after  his  death.  The  last  of  tiiese 
was  iindertaken  at  the  request  of  Mr.  Omduit,  Sir 
Isaac's  nephew. 

There  are  few  men  who  have  united*  in  sudi  a  high 
di^gree  as  Mr.  Maclanrin,  the  reputationof  great  talents 
with  all  the  domestic  and  CSmsdan  virtues.  Like  his 
firiepd  Sir  Isaac  Newtpn,  he  was  sincerely  and  deeply 
attached  to  the  Christian  religion,  and  exnibited  in  nis 
conduct  that  humility,  piety,  and  benevolence,  which 
evinced  the  sincerity  of  his  opinions.  His  ardent  love 
c^  science  led  him  to  patronise  every  inflkiious  inven- 
tion, by  whcpnsoever  it  was  brought  rarwud;  and, 
firee  from  that  jealousy  and  envy  of  other  men's  labours, 
which  are  the  never-fiuling  indicadons  of  vulgar  ge- 
nius, he  eooomriu[ed  every  species  of  ingenuity,  but  esp^ 
daily  that  kind  of  uneducated  talent  whidi  so  often 
i^pean  in  a  country  like  onrs.  His  constant  kindness 
and  attention  to  that  self-iaiiffht  genius,  James  Fer|:u- 
son,  has  been  recorded  by  £is  author  in  his  own  life; 
an4  it  appeiga  that  he  even  requested  him  to  reiid  a 
lecture  uppii  bis  Oirery  to  the  students  of  one  of  his . 
mathematical  rlnnwrn- 


MACLE.    See  Minbiuloqt,. 

MACON,  andenlly  Matisco,  a  town  of  Pnnci^ 
and  capital  of  the  department  of  the  Saone  and  Loire. 
The  town  has  a  mean  appearance  and  there  isjcsndy 
onegood  house  in  it.  The  cathedral  was  datrayaddunng 
the  Revolution.  It  has  no  manufactures  esoeptiDgaie 
of  stained  paper.  The  quay  up<m  the  Saone,  which  u 
planted  with  good  houses,  is  very  agreeable.  There  it 
an  isUnd  in  the  river,  a  little  above  the  brieve  wUdi 
consists  of  13  arches.  The  oonfectionaries  of  Ma9Civ 
particularly  those  called  CoUgnac.  have  becnloogce. 
lebrated ;  and  iu  wmes  are  h%hly  estesmsd*  and  fona 
a  considerable  object  of  conuneroe.  Thece  is  hoe  s 
society  of  agriculture  and  the  arts,  which  has  becn«£ 
great  service  to  the  dennrtment  The  ceMmted  Ab- 
baye  of  Cluny,  about  four  leagues  north  of  Ma^oa,  ii 
now  in  ruins.  Popuktion  1 0,807*  East  Loi^  40*  50" 
8''.     North  Lat  46^  18"  47^. 

MACPHERSON,  Jambs,  acelebiated  Sootdipeet 
and  historian,  was  bom  at  Uie  village  of  Ruthven,  io 
the  lordship  of  Badenoch,  and  county  of  Invemnb 
in  the  year  1738.  He  recnved  his  early  edocatMn 
at  the  School  of  Ruthven ;  and,  after  having  aoottind 
there  a  competent  knowledge  of  the  Latin  and  Gredc 
languages,  he  enured  King's  College,  AberdesD,  aboat 
the  beginning  of  November,  1 758.  His  talent  for  pos* 
try  displayed  iuelf  at  this  early  sm,  and  he  cmfiiaTfld 
himself  more  in  the  composition  m  bomorans  and  aog* 

Srel  rhymes  than  in  the  ordinary  opoupniions  sf  aHa* 
ent. . 

After  leaving  college  be  tangbt  the  School  of  Rath* 
ven— ^n  employment  which,  in  that  |vat  of  the  H^ 
lends,  commonly  falls  to  the  lot  of  young,  msn  who  tie 
destined  ipr  the  church*  Hefe  be  hndjiifiiraPitltiMis 
to  indulge  his  tests  for  noeiry.  He  rjungmsfil  httpsM 
called  Death,  and,  in  the  year  I756>  he  sesnis  Io  hsie 
written  the  poem  caUed  the  Hunter,  which  appean  teht 
only  a  rude  dietch  of  the  Highlander,  whidl  be  sftcr« 
wards  published  in  1753.    About  the  stne  tiiashe 

Published,  in  the  Scots  Magaaiiie«  a  fisem  on  llsnhd 
[eith,  and  a  number  of  lesser  peem^  yithaA  have  beaa 
collected  by  Mr.  Laing.  The  most  perfect  of  thflM. 
are  called  the  Cave  ta;id  the  Night  Piece  ;wodHf.lMg 
agrees  with  Dr.  Blair  in  the  sentiment^^tfast,  whtt<r 
ever  genius  could  produce,  the  first  of  these  poenis  vsit 
be  judged  fully  equal  to  any  perfonnanoe  contsinri  i^ 
Mr.  Macpherson's  Ossian. 

Tne  late  celebrated  Dr.  Adam  Ferguson  havii^oaai* 
mitted  to  writing,  about  the  year  1740,  some  fis^ocots 
of  Highland  poetry,  had  frequent  oonversstiaQi  with 
Mr.  Home,  the  author  of  Douglas,'  an  the  existenoeof 
ancient  poems  in  the  Highlands.  In  the  antamn  ff 
1759,  when  the  Rev.  Dr.  Carlyle  and  Mr.  Hsmtsoo^ 
dentally  met  Mr.  Maenherson  at  Moffat»  whers  he  w 
residing  with  his  pupil,  the  son  of  Mr.  Grshsm  sf  Bil^ 
gowan«  Mr.  Home  inqmred  concerning  the  ronsisi  of 
Erse  poetry,  and  was  tdd  by  Maqpthenon  thst  bshsd 
several  pieces  at  that  time  in  Us  pessesfliaii.  Mr.U^tt^ 
expressed  an  anxious  desire  to  see  these  poenis ;  ho^ 
being  unable  to  read  the  Gaelic  languilgej  wMsohcr- 
son  translated  for  him  the  fihagnoent  on  thedeathw  Of* 
car.  In  a  few  days  heproducMtwoor  three  other  pQ0i^ 

which  Mr.  Home  carried  to  £diia>uigh»    Tbets  pif^ 
met  with  the  most  extraordinary  d^gne  of  adauisti^' 
Gray  and  Shenston  lavished  upon  t&in  the  hi^^fa^^ 
comiums ;  and  Dr.  Blair,  "  struck  with  the  h^  <P"^ 
of  poetry  which  breadied  in  tbm^  ,]90c^^ 
pherson^  by  the  most  urgent  importunities,  the  tisns- 


ion. 
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^«^  ktk»«  rfAef«nriiiiiiff  «f^^  «A»,  this  wffl  be  the  judgment  unhrewany  tcoetv-.  ^•'^ 

I.     imMiAed  m  June,  ITWyOTider  the  title  ctf'^FiYi^iwB^  od"                                                 .,.,,..   ^       . 

^  (fAnciaa  Pwftry,  cdkcled  in  the  Highland*  vf  Seotiand,  In  the  yew  1775,  Dr.  Johniaii  published  lua  Tmr  m 

and trwd^ted from  the  Gaelic  or  Erse  lMngiiag4,''  with  «  the  Hebrides,  whidi  oontaiiis  acnne  severe  lemarksuDon 

Meftce  l^  Dr.  Blair.    A  subacriptieii  was  now  set  on  the  tnmshitioii  of  Ossian.     Mv.  Maqtherton  re^ed  to 

KMt  by  tibe  Faculty  of  Advocates^  and  a  considerBble  him  in  a  menacing  letter;  but  the  scurrility  of  the  mo* 

flum  was  rused,  ^Aadk  enabled  Maepherson  to  goto  the  ralist  surpassed  theiTritation  of  the  poet,  and,  excepting 

Highlands  of  Scedaad  in  seurch  m  other  fraginents.  anattack  upon  Johnson,  which  appeared  in  Mr.  Mao* 

With  these  he  returned  in  ^  following  winter ;  and,  niool's  Answer  to  Jofansim's  Tour,  published  in  1777, 

having  removed  to  London  by  Ae  advice  of  his  friends^  and  which  has  been  without  reason  ascribed  to  Mac- 

he  publiahed^  in  1768,  1^lder  the  patronage  of  Lord  pherscQ,  we  do  not  know  that  this  quarrel  had  any 

Bate,  Fimgai,  ob  Epie  Poem,  in  Si»  Beoks,  with  other  other  result. 

ksser  Poems.    In  1763,  he  published  the  poem  of  Te.  In  1775,  Mr.  Maepherson  publish^  the  History  of 

mora,  in  e^ht  books,  togedier  with  several  odier  poems;  Oreat  Britain  from  the  Restoration  to  the  Accession  of 

mA  Dr.  mar,  in  his  crSioddisstttation  on  these  poemsy  the  House  of  Hanover,  m  two  volumes  4to,  which,^ 

\em  '^  ase^ined  Ossian  a  plaee  among  Aose  whose  wedu  like  all  olbers  of  a  politiesl  nature,  was  sa  highlv  ex* 

aie  to  Ust  f^r  sges.*  tolled  by  the  Tories,  as  it  was  abused  bv  the  Whi^; 

AltlMugh  Ae  b^ef  in  the  aotlientidity  of  tliese  poeme  For  die  copjnnght  of  diis  woik,  Mr^  Macpmrson  receiv** 

was  now  veiy  general,  yet  muiy  learned  and  select-  ed  from  Messrs.  Strahanaad  CadeUdie  veiy  large  sum; 

dHe  indhriduais^d  noi  scruple  to  call  in  question  the  of  £5000.  Along  wilb  it  he  pabGahed,  in' two  volumes 

meral  ^hiion ;  and  the  conduct  of  Mr.  Maq^iefeon  4to.  Original  Papers  containing  the  seerd  History  6f 

himsitf  undoubtedhr  geve  no  meonsidenMe  sanctioa  GreA  Britain,  from  the  Restoration  to  thi  Accession  of 

to  the  hypetliefeis,  that  die  poems  ascribed  to  Ossian  the  House  if  Hanooer ;  to  which  are  prtfreed.  Extract* 

were  in  m  great  measure  his  own  composition.  from  the  JUfe  of  James  II.  written  by  nmsetf.    These 

After  the  nuUication  of  Fingal  and  Temcra,  which  papers  were  principally  collected  hf  Mr.  Carte ;  but 

added  oonsiasrably  to  Vbt,  Maq^erson'e  fortune,  as  Mr.  Maepherson  went  himsdf  to  raris  in  1774,  and 

well  as  to  his  lepotation,  he  was  appointed,  in  17^  obtained  access  to  the  Stuart  Papers,  and  to  other  very 

pftvale' secretary  to  Ci^itain  Johnstone,  who  was  chos-  important  documents,  which  threw  great  light  upon 

en  govmuir  of  Fensacola ;  and  our  author  also  reoeiv-  the  recent  history  of  the  period  of  whidh  he  treats.    By 

ed  dM  aitnation  oi  surveyor-genemd  of  the  Flondas.  i3ie  influence  of  Count  mollo>»  and  others  at  the  court 

Mivmg con<iibiited  to  the  settlement  of  the dvUge^  of  Versailles,  he  obtained  also  important  information 

lermueia  of  the  colony,  he  viaited  several  of  the  west  ftem  the  Dep6i  des  Affmrts  Etrangeres. 

India  ishmds,  andsome  of  thepeovineesof  NorthAaae-  Anattempt  has  reoendy  been  made,  by  an  anony-' 

liea.    Hevrtianed  to  Engknd  in  1766,  and  was  ak  mous  writer,  under  the  obvious  iiduenoe  of|>j^itiad 

lowed  to  retain  ftr  li^  his  ^elsry  as  suweyor-general,  rancour,  to  duffge  Mr.  MaopheMm  with  historical  in«' 

which  atwrniTtfit  to  i^OO  per  annom.  idelity,  in  die  account  whi^  he  has  given  of  the 

Having  thus  aeqnifed  a  modeanle  independence,  Mr.  Stuart  MSS.    Had  not  such  a  charge  been  in  itself  ri-« 

Maepherson  was  enabled  to  pursue  his  Uterary  laboursy  diculous,  slid  entirely  disproved  by  the  very  facts 

more  as  a  source  of  amusement  than  of  profit  In  1771,  which  the  author  adduces  in  its  support,  it  would  have 

he  publiahed,  in  4to,  An  Inlrodac^an  to  the  History  of  shared  the    discredit   which    Principal  Gordon    has 

Gmtf  BrUam,  and  Ireland,  &c  thrown,  by  hn  own  personal  testimony,  upon  andther 

^  About  tins  time,  he  was  induced,  by  the  advice  ofhis  statement  of  the  same  author.    The  following  anec 

litersry  friends,  to  undertake  the  translation  of  Homer^s  dote,  whidi  we  copy  from  the  Supplement  to  the  third 

Iliad,andifposterity  shall  tlunk  that  he  Med  in  the  task,  edition  (^  the  Encydoposdia  Bntannica,  Edin.  1801, 

it  must  be  ascribed  not  to  any  undue  estimation  which  and  written  15  years  before  this  unwarrantable  attack 

he  had  femed  of  his  own  powers,  but  to  the  too  great  upon  Mr.  Macpherson's   memory,  will  point  out  the 

psrtiality  ofhis  frriends.    "  lam  exoeedingiy  glad,'' says  prdbableoriji^  of  these  cahimnies: 

thsteelelir8tedcritie,Dr.  Blair, ''to  learn  that  you  have  .   '' The  writer  of  this  sketch  once  saw  a  gentleman  of 

nndertaken  Homer.  Ferguson's  idea,  that  you  was  a  pro-  rank,  and  of  the  Whig  interest,   turn  dver  one  of 

per  person  for  such  a  work,  is  not  new.    Ever  smoe  Maqpherson's  v^umes,  and  heard'  him  say,  upon  shut- 

your  translation  of  Qssian,  we  have  been  often  saying  tkig  the  book^  '  I  cannot  bear  that  work.'    He  was 

the  sarnie  in  tfiis  country^  itod,  if  I  mistake  not,  I  have  astol  tf  he  thought  die  narrative  frdse  ?  and  he  replied, 

SMX^timn  once  told  you  sa"    With  such  opinions  in  fiu  '  No !  It  is  too  true;  but  I  cannot  beaii  it,*  because  it 

voor  of  hia  ouaUfications  for  the  task,  it  was  no  wonder  oives  me  a  bad  opinion  of  those  great  men  to  whom  I ' 

dat  our  aoOMir  persevered  init  with  some  confidehoeof  have  been  accustomed  to  look  back.with  reverence  as 

sooKss.  Early  in  1773,  this  work  appeared  in  two  vo.  the  saviours  of  my  country.'    That  it  has  been  abhor- 
lames  4cd;  and  thoiu|h  it  met  witb  a  seveee  reception-   red  by  others  on  the  same  account,"  continues  this 

from  some  of  the  Ei^nsh  critics,  yet  his  litersi^  fnends  writer,  "  we  have  not  a  doubt ;  and  yet  language  has 

in  Seedmd  held  it  in  higher  estimation.    ^^  It  is  the  oo*  no  name  too  contemptuous  for  those  who  wSl  not  fol- 

h  tramilatian,'*  says   randpal  Robertson,  in  a  lettee  low  truth,  whatsoever  she  may  tell  them ;  or  who,  on 
deled  April  lOtfa,  1773, "  i<i  which  Homer  appears  like,   the  iteuKl  pretence  of  theiv  hwinff  already  made  up 

an  andent  poet  in  his  own  simple  magnificence.    In  all  their  maids,  will  not  study  the  evidence  on  both  sides 

those  paasageo  whete  there  is  much  elevation  of  ex-  of  a  disputed  point  of  our  national  history.** 

freasiaD,  or  great  power  of  description,  the  tmnsbtion  After  die  publicatioQ  of  diese  works,  Mr.  Macpher. 
IS  very  hamy,  ana  the  force  of  the  original  is  conv^ed   son's  rmutataon  and  ftnrtune  increased  with  much  rapi« 

in  beautiral  and  flowing  language.  I  am  persuaded  uat,  dity.    Botb  he  and  his  ^^t  opponent.  Dr.  Johnson, 

when  the  first  rage  and  cuononr  of  the  English  sub*  were  engaged  by  the  ministry  ^  the  day,  to  defend 
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their  pitblic  measures ;  and  both  of  them  contributed 
the  aid  of  tlieir  talents  to  support  the  unrighteous  war 
which  was  waged  against  the  liberties  of  America. 
Among  many  other  productions,  of  wliich  we  have  not 
room  for  a  detailed  list,  Mr.  Macpherson  wrote,  "  The 
lUg/iU  rf  Great  Britain  Asserted  against  the  Claims  of 
the  Colonists;  being  an  Answer  to  tie  Declaration  of  the 
General  Congress  in  1776 ;"  a  pamphlet  which  obtained 
great  popularity,  and  went  through  several  editions. 
In  the  year  1779  he  published  A  Short  History  of  the 
Cfpnosition  during  the  last  Session  of  Parliament ;  a  pern- 
phiet  which  was  very  generally  ascribed  to  the  pen  of 
"Gibbon. 

About  this  time  Mr.  Macpherson  obtained  the  lucnu 
tive  appointment  of  a^ent  to  the  Nabob  of  Arcot,  and 
he  disduurged  his  duties  to  that  unfortunate  sovereign 
frith  great  fidelity  and  zeal.  Among  other  appeals 
which  he  made  to  the  public  in  behalf  of  his  client,  he 
published  "  Letters  from  Mohammed  Ali  Chan,  Nabob  qf 
Arcot,  to  the  Court  of  Directors  ;  to  nfhich  is  annexed,  a 
State  qf  Facts  relative  to  Tanjore,  mth  an  Appendix  ^ 
Original  Papers,  4io.  1777 ;"  and  he  was  beheved  to  be 
the  author  of  '^  The  History  and  Management  of  the 
East  India  Company,  from  Us  Origin  in  1600  to  the  pre* 
sent  time  ;  also  containing  the  affairs  qf  the  Camaiic,  in 
which  the  Rights  qfthe  Nabob  are  Explained,  and  the  In- 
justice  qfthe  Company  Proved,  4to.  1779. 

In  the  year  1 780  Mr.  Macpherson  was  elected  mem« 
her  of  Parliament  for  the  burgh  of  Camelford,  and  he 
was  elected  to  the  successive  Parliaments  of  1784  and 
1790. 

About  the   year  1790,  he   purchased  the  estate 
of  Raits,  and  other  two  properties  in  the  county  of 
Inverness.     To  the  first  of  these  he  gave  the  name 
of  BelleviUe,    and  built  upon  it    a  krge  mansion, 
commanding  an  extensive  and  beautiful  view  of  the 
valley  of  Badenodi.     In  consequence  of  the  failure 
of  his  health,  he  retired  anniudly  fhnn^the  bustle 
of  active  life,  and  spent  several  months  in  this  seques- 
tered qixit,  occupied,  we  believe,  chiefly  in  preparing 
for  the  Dress  the  Poems  of  Ossian  in  the  original  Gaelic. 
His  health,  however,  continued  to  decline ;  and,  after 
lingering  for  some  time,  he  died  at  BeUeville,  on  die 
17th  of  February  1796,  in  the  58th  year  of  his  age. 
•His  remains  were  carried  from  Scotland,  and  interred 
in  the  Poet's  Comer  of  Westminster  Abbey;  and  a 
very  elegant  marble  monument  was  erected  to  his  me« 
mory,  on  a  gently  wooded  eminence  upon  his  own  es-  ^ 
tate^  and  dose  to  the  great  military  road  to  Inverness. 
Mr.  Macpherson  left  a  very  ample  fortune,  which  is 
npw  possessed  by  his  eldest  son.     He  bequeathed  an- 
njuities  to  several  persons  to  a  great  amount,  and,  among 
these,  one  of  L  1000  to  John  Mackenzie  of  Fig-tree 
Court,  London,  to  defray  the  expence  of  printing  and 
publishing  the  Poems  of  Ossian  m  the  original  Gaelic 
They  were  accordingly  published  in  1807«  under  the 
title  uf  The  Poems  of  Ossian  in  the  original  Gaelic,  with 
a.  literal  Translation  into  Latin,  by  Rwfert  Macfarlane; 
and  a  Dhsettation  on  the  AuthenHcUy  of  the  Poems,  by 
Sir  John  Sinclair,  3  vols.  8ro. 

Mr.  Macpherson  has  left  behind  him  an  immense  col- 
lection of  letters  from  the  principal  literary  and  political 
characters  of  the  period  in  which  he  lived.  He  had 
the  honour  of  numbering  among  his  particular  friends, 
the  Rev.  Principal  Robertson,  David  Hume,  Esq.  Dr. 


Adam  Ferguson,  Mn  John  Hmne;  the  antluir  of  Dm- 
glas.  Dr.  Bkir,  David  Garrick,  Dr.  Douglas,  bishop  of 
Salisbury,  and  Mr.  Whitaker.  His  friendship  with  al- 
most  all  these  individuals  continued  uninterrupted  duN 
ing  the  whole  of  his  life ;  and  his  correspondence  with 
them,  which  still  exists,  and  which  we  trust  will  Mine 
day  or  other  be  given  to  the  public,  is  maiked  with  a  de- 
gree of  affection  which  we  have  seldom  seen  in  the  cor- 
respondence of  literary  men. 

Like  all  those  men  who  have  taken  an  active  port  m 
the  political  transactions  of  the  day,  or  who  have  free- 
ly expressed  their  opinions  on  the  party  transactions  cf 
other  times,  Mr.  Macpherson  has  not  escaped  from  the 
current  of  political  maligm'ty  which  one  faction  never 
fails  to  dirJKt  against  another.    His  attachment  to  Tory 

grindples,  and  the  unpleasant  details  which  he  hu 
rou^ht  to  light  in  his  historical  writings,  have  expoB- 
ed  his  memory  to  the  cowardly  attacks  of  political 
writers,  who  would  have  shrunk  before  him  when 
alive.  In  order  to  give  force  to  their  calumnies,  they 
have  availed  themselves  of  the  mystery  which  hugs 
over  the  Poems  of  Ossian,  to  throw  discredit  upon  his 
political  labours.  It  is  dius  that  the  great  cause  aS 
civil  and  religious  liberty,  which  every  good  man  loves, 
is  degraded,  by  becoming  the  tool  of  demagogues  who 
neither  love  their  country,  nor  the  constitution  which 
they  are  apparentlji  so  zealous  to  preserve. 

With  respect  to  the  Poems  of  Ossian,  we  believe 
there  is  now  only  one  opim'on  among  literary  men, 
that  Mr.  Macpherson  was  at  least  as  mudi  the  author 
as  he  Was  the  translator  of  Ossian  ;  and  that  no  state* 
ment  could  be  more  correct  in  the  case  of  these  poenu, 
than  that  which  is  made  in  the  Pre&ce  to  the  Sd  Edi- 
tion, "  that  a  translator  who  cannot  equal  his  onginali 
was  incapable  of  expressing  its  beauties." 

It  has  of  late  become  common  among  an  inferior 

dass  of  winters,'  to  depreciate  the  merit  of  the  Poems 

'of  Ossian ;  but  these  opinions  will  have  litde  we^ht, 

when  omtrasted  with  those  which  have  been  entertsin- 

ed  by  the  most  emhient  critics  c^  the  present  day. 

"  The  great  and  continued  popularity  of  Macpher- 
son's  Ossian,"  says  the  most  distinguished  critic  ct  the 
present  age,  •  "  proves  how  very  fasdnaiing  a  &bnc 
might  be  raised  upon  that  foundation  by  a  more  power- 
ful  or  judidous  nand.  That  celebrated  translation* 
though  de&oed  with  the  most  childish  and  disgusting 
affectations,  still  charms  with  occasional  gleams  of  a 
tenderness  beyond  all  other  tenderness,  and  a  subHnii^ 
of  a  new  character  of  dreariness  and  elevation,  and^ 
though  patched  with  pieces  of  the  most  offensive  |^* 
giarism,  still  maintains  a  tone  of  originality  which 
has  recommended  it  in  every  nation  of  the  dviliced 
World."  And,  in  another  plaCe,  the  same  author  remarks, 
that  "  while  we  are  compelled  to  renounce  the  pleas- 
ing idea  that  Fingal  lived,  and  that  Ossian  sung>  vsr 
national  vanity  may  be  equally  flattered,  by  the  fact, 
that  a  remote  and  almost  a  barbarous  comer  of  Scot- 
hmd  produced,  in  the  18th  century,  a  bard  capable 
not  only  of  making  an  enthusiastic  impression  on  eveiy 
mind  susceptible  dT  poetic  beauty,  but  of  giving  a  new 
tone  to  poetry  throughout  all  Europe."f 

The  Poems  of  Ossian  have  gone  through  an  inuneose 
number  of  editions  in  Great  Britain  and  America,  and 
have  been  translated,  we  believe,  into  all  the  languages 
of  Europe. 
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fagas-       MADAGASCAR,  one  of  the  largest  islands  in  the 
^'       world,  is  situated  on  the  south-east  coast  of  Africa,  he- 
y^^  tween  12**  and  26**  South  Latitude,  and  between  43  ^^ 
liunt.  *"^  5^i°  ^^^  Longitude  from  Greenwich.     It  extends 
'  about  900  miles  in  length,  and  360  at  its  greatest 
breadth.     It  appears  to  have  been  unknown  to  the  an- 
cient geographers,  though  supposed  by  some  learned 
writers  to  have  been  the  Erne  of  Pliny,  and  the  Menu- 
thias  of  Ptolemy.     It  was  first  mentioned  under  its 
present  name  by  Marco  Polo,  in  the  thirteenth  century, 
^*^'  and  it  is  said  to  have  been  discovered  in  1 506  by  the 
Portuguese  navigator  Lorenzo  Almeyd.     Its  most  an- 
cient designation  among  the  oriental  writers  is  Saran- 
dib ;  while,  in  the  language  of  the  inhabitants,  it  is  al- 
ways denominated  Madecasse,  from  which  is  obviously 
derived  the  modem  name  of  Madagascar. 

The  island  of  Madagascar  is  divided  in  a  longitudi- 
nal direction  by  a  lofty  ridge  of  mountains,  which  se- 
parate the  eastern  from  the  western  coast,  but  approach 
nearest  to  the  former.  Many  of  these  mountains  are 
covered  to  the  summit  with  lofty  trees,  or  with  verdant 
herbage,  while  others  present  the  most  imposing  views 
of  precipices,  cataracts,  and  every  form  of  grand  and 
Diaini.  picturesque  scenery.  The  two  highest  of  these  moun- 
tains are  Vigagora  in  the  north,  and  Botistmene  in  the 
south,  and  are  not  less  than  1800  fathoms  above  the  le- 
vel of  the  sea.  The  island,  though  diversified  in  its 
whole  extent  by  hills,  lakes,  and  marshy  tracts,  con- 
tains many  beautiful  vallies,  extensive  plains,  compris- 
ing, as  has  been  estimated,  not  less  than  two  hundred 
millions  of  acres  of  excellent  land,  remarkable  for  ferti- 
lity of  soil,  and  covered  with  the  greatest  variety  of  va- 
luable productions. 

There  are  numerous  streams  and  rivers  flowing  in 
all  directions  from  the  mountainous  ridges  in  the  mid- 
dle of  the  island ;  and  serving  at  once  to  fertilize  and 
beautify  the  districts  through  which  they  pass.  Some 
of  these  rivers  are  of  considerable  magnitude,  and  even 
navigable  by  large  vessels  for  several  leagues.  The 
largest  and  best  known  are,  the  Fan sh ere,  which  has 
its  source  at  the  foot  of  the  Manghabey  mountains,  and 
falls  into  the  sea  about  two  leagues  from  Fort  Dauphin, 
supplying  water  to  the  lake  of  Amboule,  which  is 
10,000  fathoms  in  circumference,  and  the  mean  depth 
of  which  is  about  40  feet ;  the  Manghasia,  which  enters 
the  sea  near  the  island  of  St.  Claire,  in  24"  81'  South 
Latitude ;  the  Mandrarey,  a  very  rapid  stream,  which 
runs  southward,  and  falls  into  the  sea  about  50  milea 
south  of  Fort  Dauphin;  the  Manatingha,  which  flows 
north-east  through  Amboule,  and  discharges  itself  iato 
the  sea  under  the  tropic  of  Capricorn  ;  the  Mananghe- 
ra,  a  large  river  south  of  the  province  of  Matane,  origi. 
nates  far  inland,  and  empties  itself  into  the  sea  by  se- 
ven mouths ;  the  Ongleby,  south  of  Foul  Point,  a  beau- 
tiful river,  which  disappears  in  the  sand  about  four  miles 
above  its  mouth,  but  is  navigable  for  boats  about  20 
leagues  inland  ;  the  Linguebate,  at  Louisburgh,  in  the 
bay  of  Antongil,  is  navigable  by  boats  seven  leagues 
from  its  mouth,  and  at  that  distance  is  1 50  fathoms  in 
breadth  ;  the  Yonghelake,  which  flows  into  the  bay  of 
St.  Augustin,  after  a  course  of  more  than  70  leagues, 
rtp.  The  topography  of  this  noble  island  is  remarkably 
deficient.  The  whole  oF  the  interior,  and  the  greater 
part  of  the  western  coast,  may  be  considered  as  alto- 
gctlier  unknown ;  and  even  respecting  the  most  fre- 
quented portions  of  the  eastern  division,  the  information 
hitherto  procured  is  extremely  superficial.  Its  provin- 
ces, however,  have  been  enumerated  to  the  number  of 
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twenty-eight ;  but  little  dependence  can  be  placed  upon  Madagas- 
the  accuracv  of  the  distribution,  or  even  of  the  names.        car. 

The  province  of  Anossi,  or  Csrcanossi,  lying  m  25®  ,7*^'"**'^ 
South  Latitude,  is  bordered  on  the  coast  with  rocks,    ''°^  °^®* 
shoals,  sand,  and  jungle ;  but  its  inland  tracts  abound 
in  hills  covered  with  wood,  fruitful  plains,  and  fine 
pastures.     The  principal   tribe  of  its  inhabitants  are 
called  Zafferahimini.     Mandrarey,  to  the  south-west  of 
the  last  mentioned,  is  generally  of  a  barren  soil,  pro- 
ducing  chiefly   cotton    and  palm-oil.      Manapani,   or 
Manatinsrha,  north  of  Anossi,  includes  the  fertile  and 
populous  valley  of  Amboule.     Manamboule,  or  Mam- 
boule,  is  an  inland  hilly  tract,  in  22^^  South  Latitude, 
surrounded  by  mountains,  abounding  in  iron  ore.    Als- 
kach,  or  the  viiie  country,  west  of  Mamboule,  and  in 
the  interior  of  the  island,  is  fruitful  in  vines.     Anachi- 
moussi,  a  mountainous  province,  in  21°  40'  South  Lati- 
tude; is  covered  with  forests,  and  is  hitherto  unexplo- 
red.    Matatane,  in  21  ^  South  Latitude,  produces  rice, 
sugar  cane,  honey,  &c.  but  the  number  of  streams  in 
the  country  renders  the  air  moist  and  insalubrious  to 
strangers.     Erindranou,  westward  of  the  last  mention- 
ed, in  the  interior  of  the  island,  consists  of  mountains 
covered  with  wood,  and  containing  iron  ore,  and  of  po- 
pulous vallies  yielding  rice  and   fruits.  •  Antevares, 
stretching  along  the  coast  from  the  north  border  of  Ma- 
tatane, is  a  low  and  marshy  district,  in  the  northern 
part  of  which  is  a  lake  1 5  miles   in  length,  and  nearly 
the  same  in  breadth,  which  has  a  communication  witn 
the  sea.     Ambohitsmene,  west  of  the   preceding,   an 
elevated  and  woody  tract,  receives  its  name  from  a  chain 
of  red  mountains,  which  extend  to  the  north  extremity 
of  the  island.     Guallembolcu,  or  Voulou-Voulou,  a  ma- 
ritime province   north  of  Antevares,  from  w^hich   it 
is  separated  by  the  river  Tametavi,  is  a  beautiful  well- 
watered  country.     Manghab,  north  of  the  last  mention- 
ed, is  full  of  bays,  the  largest  of  which,  named  Antonio 
Gillo,  or  Antongils,  is  about  1 4  leagues  in  length,  and 
9  in  breadth,  having  the  island  of  St.  Mary  at  its  en- 
trance, and  that  of  Marrotte  near  its  other  extremity. 
Andouvouche,  an  unexplored  province,  covered  with 
forests,  separated  from  Manghab  by  the  red  mountains, 
extends  westward  to  the  sea- coast,  where  it  contains 
three  spacious  bays,  between  IS""  and  15*  South  Lati- 
tude.    Vohemaro,  or  Boamaro,  so  named  from  a  port  on 
the  east  coast  frequented  by  the  Portuguese,  is  the  most 
northern  province  of  the  island,  and  abounds  in  rice  and 
fruits.     Lamanon,  Mazelage,  St.  Andrew,  Antrianach, 
Hazon-ringhets,  Concliaa,  Lahafonte,  are  the  names  of 
territories  between  the  red  mountains  and  the  west 
coast,  which  have  never  been  visited  by  Europeans,  and 
the  shores  of  which  are  bounded  by  an  extended  sand 
bank.    Tvouron-hehoe,  a  barren  maritime  province  on 
the  west  coast,   in  23°  South  Latitude.      Houlouve, 
south  of  the  tropic,  the  mountains  of  which  are  said  to 
contain  amethysts  and  rock  crystals.     Sieuh,  or  Sivah, 
a  dry  and  barren  tract,  bordering  on  the  last  mentioned. 
Country  of  the  Mahafales,  a  race  of  shepherds,  who  oc- 
cupy the  south-west  corner  of  the  island,  is  watered  by 
numerous  streams,  and  full  of  pasturage.     Maehicore, 
an  inland  district  of  gi'eat  extent,  and  3most  equi-dis- 
tant  from  the  east  and  south  coasts,  the  inhabitants  of 
wliich  dwell  in  forests  full  of  wild  cattle.     Caremboule, 
a  maritime  tract  on  the  soutli  coast,  abounding  in  cot- 
ton, pulse,  and  pastures.     The  territories  of  the  Anipa- 
tres,  east  from  the  preceding,  is  partly  fertile,  and  part- 
Iv  covered  with  jungle.     The  most  soutlierly  point  of 
the  island  is  Cape  Romain  in  this  province,  and  the 
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MadagM-  most  nortlierly  is  C«pe  Sebastian  in  Vohemaro.  The 
^^'  places  most  frequented  by  Europeans,  and  most  tho- 
roughly known,  are  Fort  Dauphin  in  the  south,  and 
Fom  Point  in  the  north  of  the  island.  Fort  Dauphin 
is  built  on  the  peninsula  of  Tholanga,  in  25*  S'  South 
Latitude,  and  47^  24'  East  Longitude  from  Greenwich, 
about  two  lewies  north  of  the  river  Fanshere.  It  is 
of  an  oblong  ngwrey  surrounded  with  good  walls,  built 
with  lime  and  sand,  and  covered  with  strong  cement ; 
and  stands  1 50  feet  above  the  level  of  the  sea.  It  is 
not  enclosed  on  the  side^towards  the  sea;  but  the  shore 
is  bold,  and  surrounded  with  breakers,  so  that  a  land- 
ing is  at  all  times  difficult,  and  a  few  additional  works 
would  render  access  impracticable.  The  peninsula  in- 
creases in  breadth  very  gradually,  and  might  be  secu- 
red from  any  attack  of  vie  islanders  by  redoubts  and 
pallisades.  The  anchoring  ground  is  excellent,  but 
the  entrance  of  the  harbour  is  difficult ;,  and  the  strong 
north-east  winds  are  very  troublesome  to  the  vesseb 
moored  in  the  port.  The  lake  of  Amboule  would  form 
an  excellent  harbour,  were  the  sand  banki,  which  ob- 
struct the  entrance,  cleared  away ;  which  is  considered 
as  by  no  means  an  impracticable  work.  There  are 
certam  times,  when  a  sudden  swell  of  the  tide  has  di- 
minished the  bar  of  sand  so  much,  that  large  vessels 
might  easily  be  carried  into  this  capacious  basin.  The 
river  of  Fanshere,  which  runs  into  the  sea  two  leagues 
from  Fort  Dauphin,  near  to  Cape  Ravenate,  on  the  south 
of  the  harbour,  might,  with  a  little  labour,  be  render- 
ed navigable  for  boats  to  a  distance  of  nearly  20  leagues 
from  its  mouth.  The  country  around  Fort  Dauphin, 
especially  the  valley  oi  Amboule  to  the  north,  is  high- 
ly fertile  and  populous,  and  capable  of  affording  an 
Abundant  supply  of  provisions. 

Foul  Point,  calleci  by  the  natives  Voulou-Voulou,  si- 
tuated in  17^  40'  20"  S.  Lat  and  49^  50'  E.  Loi^.  is  one 
of  the  best  ports  in  the  island.  It  is  surroun^d  by  a 
reef  of  coral  rocks,  which  break  the  force  of  the  waves ; 
and  the  least  depUi  of  the  water  is  25  feet  at  low  tides. 
The  shores  on  all  sides  are  very  bold,  and  ten  large 
vessels  may  be  moored  alongside  each  other  in  sure 
anchorage,  and  sufficient  depu  of  water.  The  entrance, 
which  is  on  the  north  side,  is  about  50  fathoms  in 
breadth ;  but>  in  the  winter  season,  is  obstructed  by  a 
shifting  sand  bank,  which  is  occasioned  by  the  north 
breezes,  but  is  again  dissipated  by  calm  weather  or 
south-east  winds.  Tlie  highest  rise  of  the  spring  tides, 
or  fall  of  the  neap  tides,  is  between  four  or  five  feet. 
At  the  lowest  tides,  the  reef  of  rocks  appear  above  water; 
and  present  a  variety  of  curious  natural  productions, 
such  as  mosses,  marine  plants,  black  coral,  madrepores, 
sea-stars,  insects  and  shells  of  numberless  forms  and 
brilliant  colours.  The  mouths  of  the  river  on  this  * 
coast  are  bordered  with  mangles,  which  are  loaded  with 
excellent  oysters,  adhering  to  the  branches  in  clusters 
of  the  most  singular  figures.  At  a  little  distance  above 
Water-mark,  are  found  veins  of  sand  different  fix>mthat 
of  the  shore ;  and  which,  from  being  mixed  with  soft 
friable  stones  and  small  glassy  indents,  appear  to 
have  experienced  a  putial  vitrification. 
Aspect  and  The  coast  of  Maoagascar  is  in  many  places  covered 
iccocry.  with  jungle  and  mar£y  grounds ;  but  tne  country  in- 
land presents  a  rich  and  beautiful  appearance.  The 
moat  picturesque  scenes  and  rural  views  open  to  the 
eye  at  eveir  step.  Extensive  meadows  at  tne  bottom 
of  the  valhes,  watered  by  numerous  winding  streams, 
afford  the  ridiest  pasture  to  the  sheep  and  cattle  with 
which  they  are  crowded ;  while  tufts  of  trees,  scattered 
irregularly  over  their  surfiure,  and  brilliant  flowers  of 


every  hue  among  the  herbage,  nre  Aem  the  amMar-  UUm 
ance  of  parks  or  pleasure  grouxras,  ornamented  by  the    »• 
hand  of  art.     Upon  approaching  the  mountains,  the  ^^^H 
scenery  becomes  still  more  interesting,  from  the  multi- 
tude df  little  hills,  of  every  varying  form,  which  shelter 
the  vallies,  and  multiply  the  landscapes.  In  the  moun- 
tainous districts,  the  changes  of  progpeat  are  sudden 
and  picturesque  beyond  any  thing  that  can  be  coooeiv- 
ed,  so  as  completely  tobewdder  the  imagination  among 
the  multiplicity  of  interesting  objects. 

In  many  parts  of  the  coast,  the  noxious  vqxmrsirb-  Ciiun 
ing  from  the  woods,  marshes,  and  great  quantities  of 
sea- weed  driven  ashore  by  the  currents,  render  the  di- 
mate  extremely  unhealthy  ;  and  from  the  month  of  Oc- 
tober  to  May,  intermittent  and  pestilential  fevers  are 
found  to  prevail.  Even  the  natives  find  it  necessary, 
during  that  season  of  the  year,  to  seclude  themselves  in 
their  huts  in  the  midst  of  a  thick  smoke ;  nor  can  the 
most'  robust  and  temperate  among  them  wholly  with- 
stand the  maL'gnancy  of  the  disease.  The  best  securitj 
to  Europeans,  is  to  keep  themselves  on  board  their  ships 
as  much  as  possible,  surrounded  by  the  sea  air,  and  to 
observe  every  precaution  in  their  intercourse  with  the 
islanders.  It  is  chiefly  during  the  prevalence  of  the 
north  wind  that  this  pestilential  state  of  the  atmo- 
sphere is  most  virulent ;  hence  it  varies  greatly  in  its 
ravages,  in  different  years ;  but  rarely  is  any  part  of 
the  north-east  coast  altogether  free  from  putrid  fevers  in 
the  winter  months.  The  southern  coast,  as  being  far- 
ther removed  from  the  equator,  is  more  healthy  than 
the  northern ;  and  the  interior  of  the  island  is  more  sa- 
lubrious than  any  part  of  the  coast.  The  thermometer 
of  Reaumur  was  never  observed  to  rise  in  the  neigh- 
bourhood of  Foul  Point  above  27^  or  to  fall  below  15' ;  | 
and  the  heat  is  much  less  oppressive  in  the  more  ele- 
vated country  towards  the  interior.  The  barometer  ex- 
hibited in  the  same  place  very  little  variation,  being  al- 
ways between  28  inches  2  lines,  and  28  inches  5  lines. 

The  mineral()gical  productions  of  Madagascar  are  ^^^ 
still   very  imperfectly  known;    but  the  anticipated >^' 
wealth  of  its  mines  was  one  of  the  principal  objects  of 
the  French  establishments  on  the  island.    Iron  mines,       | 
of  an  excellent  quality,  and  very  near  the  surface,  are 
found  in  every  part  of  the  country,  from  which  the  na- 
tives easily  procure  a  soft  and  nudleable  metal,  equal 
to  any  in  the  world.     Enormous  blocks  of  rock  crystal 
are  found  in  the  mountains  of  Ambotismene ;  and  in- 
dices of  tin  mines  are  sufficiently  obvious  in  manf 
places.     Gold  ore,  topazes,  sapphires,  emerslds,  and 
spotted  jaspers,  have  been  particularly  distinguished. 

But  the  innumerable  v^(etable  productions  o^  this  Y«tw 
island  form  its'prind]^  ri(£e8,  and  indicate  the  cxtrap  g**' 
ordinary  fertihty  of  its  soiL     They  are  dddy  known,  *"•* 
however,  by  the  native  names,  and  cannot  be  evOy 
classed  or  described.     The  forests  contain  a  prodi^ous 
variety  of  beautiful  and  usefrd  trees,  calculated  eithor 
for  the  purposes  of  the  carpenter  or  the  cabinet-maker. 
Some  of  the  more  remarkable  and  valuable  kinds  are : 
Voua-azignd,  the  straightest  and  tallest  tree  in  the  island,  Tifci< 
die  wooa  of  which,  yellow,  hard,  and  heavy,  is  used  for 
building  houses,  or  more  commonly  for  keels  to  th^ 
piroguas ;  and  the  oil  of  which,  dear  and  palatable,  u 
mixed  with  rice  in  the  usual  mode  of  preparing  it  w^ 
food ;  Harame,  a  very  burse  tree,  with  a  smooth  trunk, 
which,  after  attaining  its  rail  siae,  casts  its  outer  bark 
every  year,  and  yiel£,  by  indsion,  a  resinous  aromatic 
gum,  which  is  burned  as  a  perfume,  or  used  as  a  paste 
by  the  women,  for  preserving  the  freshness  of  the  skin; 
Fouraka,  lofty  and  bushy,  next  to  the  teak  toi  the 
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|ittrpo<ie  iif  ali^  buildingi  and  yielding  a  green-oolour- 
ed  balsam,  wbich  is  greatly  esteemed  as  an  aiijplication 
to  womids ;  Tevartna,  remarkably  beautiful  m  shape 
toad  foliage,  having  a  smoodi  straight  trunk,  surround* 
ed  with  buahy  branches,  placed  horixontally  in  such  a 
manner  as  to  give  it  the  appearance  of  a  pyramid  con- 
natiiig  ci  seven  stories ;  Fmguere,  a  kind  of  wild  fig- 
tree,  yielding  a  milky  juice,  which  coagulates  into  an 
dasdc  gum,  like  that  of  the  caoutchouc,  and  of  which 
the  natives  make  excdlent  flambeaux  for  various  pur- 
poaea,  but  particularly  for  fishing  during  the  night; 
juiven,  a  species  of  palm-tree  pecuuar  to  the  island,  and 
one  of  the  most  useful  to  the  inhabitants,  who  procure 
large  planks  fiom  its  fibrous  wood  for  constructing 
thetr  houses,— 4nake  the  partition-walls  firom  ^e  ribs  of 
its  leaves,  which  have  the  solidity  of  wood  and  the  plia- 
bility   of  leather,-«employ   the  leaves  as   a  durable 
thatch  for  the  roofs  of  their  dwellings,  or  as  a  ready 
material  fiir  making  plates  and  other  diidies,  which  they 
never  use  more  than  once,— -prepare  its  top-part,  which 
is  a  kind  of  cabbage,  as  an  article  of  food,— and  draw 
from  the  membraneous  covering  of  its  flowers  a  gummy 
substance  of  an  exquisite  taste  resembling  honey.     Be- 
sides diese,  there  are  palms  of  every  kind,  bamboos  of 
enormous  sise,  and  ebony^— -a  wonderful  variety  of 
dye-woods,  aromatics,  and  medicinal  plants.    There 
are,  particularly,  the  ancient  papyrus,  me  cotton  tree, 
the  indigo  plant,  flax  and  hemp,  nutmeg  trees,  the  com- 
mon and  betel  pepper,  tobacco,  ginger,  turmeric,  and 
cinnamon.     The  principal  fruit  trees  are,  cecoa-nuts, 
Indian  figs,  pine   apples,    pomegranates,  tamarinds, 
oranges,  lemons,  and  wild  vines.    There  is  an  endless 
variety  of  flowering  shrubs  and  curious  plants  ;  which 
woula  occupy,  says  Rochon,  '*  the  most  indefatigable 
botanist,  in  me  course  of  a  long  life,  to  make  himself 
even  slightly  acquainted  with  their  natural  history." 
Kttleat     The  more  common  esculent  plants  are,  sugar  cane,  ba^ 
xui-       nanaa,  yams,  nymphda  lotos,  gourds,  water-melons,  tur- 
nips, poise  of  various  kinds,  particularly  the  dolichos 
or  kioney  bean.     The  yams  are  remarkably  numerous, 
some  of  them  as  large  as  the  thigh  of  a  grown  person, 
and  all  of  them  fit  for  supplying  food  to  man  or  cattle. 
There  are  also  many  roots  growing  wild,  and  one,  par- 
ticularly^ called  by  tiie  natives  fanghits,  which  grows  to 
the  sise  of  a  man's  body,  is  said  at  once  te  allay  thirst 
and  satisfy  hunger,  to  be  pleasant  to  the  taste,  and  easy 
of  digestion.     Among  the  peas  is  one  called  varoattes, 
resembling  the  caper  shrub,  which  grows  to  the  height 
of  the  cherry  tree,  and  produces  in  each  pod  a  pea  al^ut 
the  aice  of  a  lentile.     The  barley  of  Madagascar  is  a 
beautiful  fprain;  and  the  island  produces  six  distinct 
'iiJtttre  of  kinds  of  nee.     The  soil  requires  little  cultivation,  and 
^^        is  only  slightly  turned  with  a  hoe.     The  rice,  merely 
dropped  into  small  holes  in  the  ground,  and  covered 
by  means  of  the  foot  pressing  down  ihe  mould,  will 
yield  a  hundred  fold.    Amoi^  the  most  abundant  pro- 
ductions of  the  island,  whic£  might  be  rendered  im- 
portant objects  of  commerce,  are,  wax,  honey,  and  silk, 
isjmalfc     There  Bie  no  elephants,  lions,  tigers,  or  hwses,  among 
the  quadrupeds  of  Madagascar;  but  great  numbers  of 
buffiuoea,  wild-boars,  porcupines,  dogs,  monkies,  came- 
leons,  civet-cats,  sauirrels,  rats  and  mice ;  and  the  more 
domestic  animals,  nomed  cattle,  goats,  hcurs,  and  sheep, 
are  reared  in  the  greatest  abun£moe.     One  species  of 
the  sheep  have  lflj*ge  flat  tails,  weighing  twenty  or 
twenty-nve  pounds ;  and  the  wool  in  genei^,  ^ough 
little  used  by  the  natives,  is  extremely  beautiful.     Of 
the  feathered  tribes  there  are,  eagles,  crested-storks, 
peUcans,  herons,  guinea-fowl,  teal,  wild-turkeys,  phea- 
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sants,  pigeons,  partridges,  parroquets,  findies ;  a  bird  Madagas- 
called  samba,  with  plumage  as  rea  as  fire ;  a  white  bird, 
which  follows  the  cattle,  and  feeds  upon  the  flies  and 
beetles  that  infest  their  skins ;  a  bat  of  monstrous  size 
and  hideous  appearance,  yet  more  deb'cate  and  palatable  . 
as  food  Ulan  the  best  poultry.  Among  the  fish  which 
frequent  the  coasts  ana  rivers  are,  the  dorado,  breams^ 
soles,  pilchards,  herrings,  mackarel,  oysters,  musdeoi, 
crabs,  and  turtle,  fine  eeb,  and  fresh- water  mullets. 
Some  kinds  of  fish  found  on  the  shorea  of  Madagascar 
are  of  a  poisonous  quality,  which  is  ascertained  by  a 
piece  of  sOver  becoming  black  when  placed  under  their 
tongue.  In  the  larg^  rivers  are  crocodiles  of  a  mon- 
strous size,  which  have  often  been  seen  to  drag  away 
and  devour  a  full-grown  ox,  and  which  are  very  apt  to 
surprise  the  unwary  traveller.  Serpents  are  not  un- 
common in  the  island,  but  none  of  them  large  or  poi- 
sonous. Among  the  insects  are  beautifully  vari^ated 
butterflies,  beetles  which  shine  in  the  dark,  and  silk- 
worms with  four  feet  Several  of  the  insect  tribes  are 
sufliciently  troublesome,  and  some  of  them,  (especially 
a  large  spider  and  a  broad-shaped  caterpillar,^  inflict 
very  painful  bites ;  but  a  water-scorpion  is  said  to  be 
the  only  venemous  creature  in  tike  island  that  inflicts  a 
mortal  wound. 

The  natives  of  Madagascar  are  a  mixed  race,  and  di-  Natives 
vided  into  a  great  number  of  tribes.    Many  of  them 
are  obviously  sprung  from  the  African  negroes;  but 
others  have  all  the  characteristics  of  an  European  or 
Asiatic  origin:  and  it  appears  highly  probable  that  some 
parts  of  the  island  have  been  occupied  by  those  Arab 
tribes  who  are  known  to  have  penetrated  very  far  into 
the  continent  of  Africa.     It  is  at  least  unquestionable, 
that  they  have  introduced  their  language,  and  left  nu- 
merous traces  of  their  religious  system,  among  the 
Madagasses.    The  whites,  including  all  who  are  not 
descended  from  the  negro  race,  ascribe  their  origin  to 
different  sources.    Those  who  inhabit  the  province  of 
Anossi,  pretend  to  be  sprung  from  Tmina,  the  mother 
of  Mahomet,  and  have  assumed  the  name  of  Zaffera* 
himini.    Those  who  occupy  Foul  Point,  St.  Mary's 
Island,  and  the  Bay  of  Antongil,  are  descended  from  the 
pirates  and  the  Jews ;  and  caU  themselves  Zafle-Hibra- 
him,  descendants  of  Abiftham.     A  third  class,  who  pro- 
fess to  teach  the  Arabic  language,  represent  their  an- 
cestors as  having  been  sent  to  Madagascar  by  the  Ca- 
liph of  Mecca,  to  instruct  the  inhabitants  in  the  secrets 
of  nature,  and  the  religion  of  Mahomet.    These  intru- 
ders, who  are  called  Zafli-Casimambou,  seized  upon  the 
province  of  Matatane,  from  which  they  had  expelled 
the  Zaflerahimini,  its  former  possessors.     These  last- 
mentioned  people,  who  believe  that  they  came  originally 
from  the  sandy  plains  of  Mecca,  and  on  this  account 
are  called  Ontarapassemaca,  appear  to  have  at  some  re« 
mote  period  made  a  conquest  of  the  island,  and  exhibit 
many  traces  of  the  Hindoo  theology.     They  are  divid- 
ed into  three  classes,  namely,  the  Rnoandrians,  the  nobi- 
lity of  the  country,  from  whom  the  sovereigns  are  cho- 
sen, and  who  alone  possess  the  privilege  of  killing  ani- 
mals for  food ;  the  Anacandrians,  who  are  descended 
from  the  former  and  a  woman  of  inferior  caste,  share  in 
some  of  the  privileges  of  the  nobles ;  and  the  Ontzatsi, 
who  have  no  particular  marks  of  distinction,  but  are  ge- 
nerally soldiers,  who  study  to  throw  the  assagciy,  and 
spend  their  time  in  sleeping,  dancing,  and  otherwise    ^ 
amusing  themselves.  The  blacks,  who  are  most  probably 
the  original  natives,  are  also  divided  into  castes  or  classes, 
namely,  the  Voadziri,  who  are  regarded  as  the  descend- 
ants of  the  ancient  sovereigns  of  the  island,  and  are  al- 
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lowed  to  possess  several  villages,  are  greatly  esteemed 
by  their  countrymen, — and,  when  not  in  the  presence 
of  their  Arab  conquerors,  exercise  the  office  of  killing 
animals  for  their  subjects ;  the  Lohavohits,  a  less 
powerful  class  thaji  the  former,  who  may  {wssess  one 
village,  but,  however  wealthy  in  flocks  and  herds, 
must  never  presume  to  act  as  their  own  butchers ;  the 
Ontzoa,  nearly  related  to  the  last  mentioned,  but 
without  Any  kind  of  authority  or  privilege ;  and  the 
Ondeve>5,  who  are  slaves  by  extraction^  and  whose 
name  signifies  "  lost  men."  The  Rhoandrians,  or 
royal  tribe,  are  now  reduced  to  a  small  number,  and 
exercise  a  very  limited  authority.  Tlieir  subjecU  are 
at  liberty  to  change  their  chiefs  at  pleasure,  and 
to  alt.ich  theinselvet  to  any  one  whom  they  think 
most  capable  of  securing  them  protection.  They  are 
supposed  to  be  the  proprietors  of  all  the  land,  which 
they  distribute  among  their  people  to  be  cultivated, 
and  for  which  they  require  a  small  quit-rent,  called^ 
in  the  langiinge  ut*  the  country,  '\faensa"  These 
chiefs  are  always  armed  witli  a  rau&ket,  and  carry  a 
btick  headed  with  iron,  to  the  other  extremity  of  which 
J3  Lffixed  a  small  bunch  of  cow's  hair.  Their  heads  are 
covered  with  a  red  woollen  cap  ;  nnd  it  is  chiefly  by  this 
part  of  dress  that  they  are  distinguished  from  their 
bubjctt?.  They  make  war  or  peace  with  the  concur- 
rence of  their  people,  who  are  assembled  for  consulta- 
tions ;  and  in  these  meetings,  called  Palabras,  speeches 
are  often  made  which  display  considerable  energy  and 
eloquence. 

A  remarkable  race  of  Dwarfs,  called  Kinios,  are  said 
to  inhabit  the  interic  r  parts  of  the  i^land ;  and  though 
their  existence  is  regarded  by  Flacourt  as  entirely  fa- 
bulous, it  is  as  decidedly  affinned,  both  by  Bougainville 
and  tiic  Count  de  Modauc,  as  sufficiently  confirmed  by 
the  most  credible  testimony.  The  latter,  indeed,  ex- 
pressly describes  a  female  Kinios,  whom  he  purchas- 
ed as  a  slave.  She  was  about  30  years  of  age,  and  three 
feet  seven  inches  in  height.  Her  complexion  was  the 
fairest  that  had  been  observed  among  the  natives,  and 
her  features  approached  nearer  to  those  of  a  European 
than  of  the  other  people  of  Madagascar.  She  was  well 
limbed,  and  tolerably  proportioned,  except  that  her  arms 
were  very  long,  and  her  ho^ds  similar  to  the  paws 
of  an  ape.  Her  bosom,  also,  was  as  flat  as  that  of  the 
leanest  man,  without  any  appearance  of  breasts.  The 
question,  however,  to  be  established,  is  the  existence 
of  a  nation  of  these  pigmies,  governed  by  their  own 
laws  i\m\  usages.  According  to  the  information  given 
to  Modaue  on  the  subject,  and  which  he  considered  as 
perfectly  authentic,  these  people  occupy  an  extensive 
valley  in  the  interior,  surrounded  by  high  and  fcteep 
mountain^,  and  situated  about  60  leagues  to  the  north- 
west of  Fort  Daupliin,  eastward  from  the  country  of 
the  Matatanes.  Their  chief  possesses  more  absolute 
auth.ority  than  any  of  the  other  chiefs  in  the  difl^erent 
districts  of  the  island.  They  avoid  all  kind  of  inter- 
course with  the  surrounding  tribes,  and,  though  un- 
acquainted witii  fire-arms,  have  been  able  to  repel  the 
hostile  incursions  of  their  neighbours.  They  are  said, 
at  the  same  time,  to  be  so  desirous  of  peace,  as  frequent- 
ly to  place  on  their  frontiers  herds  of  cattle  to  satisfy 
the  rapacity  of  their  invaders,  who  have  generally  paid 
dearly  for  their  temerity  when  attempting  to  penetrate 
farther  into  the  country.  The  villages  are  situated  on 
small  steep  mounts,  and  so  well  defended  by  various 
obstructions,  as  to  be  almost  inaccessible  to  an  enemy. 
They  are  reported  to  be  an  industrious  people,  and 
much  occupied  in  cultivating  the  soil.    The  ordinary 


height  of  the  men  is  said  to  be  three  feet  five  iochei ; 
their  form  thick  and  jquat;  their  skin  of  a  lighter  co! 
lour  than  that  of  the  other  islanders ;  their  hair  short 
and  woolly  ;  and  their  beards  long.  Their  existence, 
however,  is  still  a  subject  of  doubt  among  the  be5t  in- 
formed persons  at  the  Mauritius. 

The  natives  of  Madagascar,  in  general,  bear  no  re- 
semblance to  this  diminutive  race.  They  are  raher 
above  the  middle  size,  and  portly  in  their  appearance. 
The  colour  of  their  skin  is  difl*erent  in  different  tribs; 
among  some  a  deep  black,  among  others  a  tawny  co- 
lour, among  others  a  copper  tint,  but  among  the  grest 
majority  an  olive  hue  previ^ils.  All  who  arc  black 
have  woolly  hair,  and  other  marks  of  the  negro  race; 
but  those  who  have  the  Indian  or  mulatto  complexion 
have  lank  hair  like  Europeans,  a  broad  open  forehead, 
a  nose  sufficiently  elevated,  their  lips  and  features  re- 
gular and  agreeable,  and  a  countenance  peculiarly  ex- 
pressive of  frankness  and  good-nature.  Very  various 
accounts,  however,  have  been  given  of  their  character 
towards  strangers,  and  the  degree  of  confidence  to  be 
placed  in  their  amicable  dispositions.  By  Flacourt  tbey 
are  described  as  the  most  deceitful,  fawning,  ungrate- 
ful, and  revengeful  people  in  the  world ;  while  Rochon 
invests  them  witli  all  the  savage  virtues  which  the 
imagination  of  Rousseau  has  ascribed  to  uncivilized 
man.  The  inhabitants  around  the  Bay  of  Antongil  and 
the  Port  of  Foul  Point  are  described  as  more  mild  ia 
their  dispositions,  and  faithful  in  their  engagements 
than  those  who  occupy  the  other  tracts  on  the  ea^t 
coast  towards  the  south  point  of  the  island.  Their  ge- 
neral suspicion  of  Europeans,  and  their  readiness  to 
anticipate  visitors  in  what  they  apprehend  to  be  secret- 
ly devised  against  themselves  and  countrymen,  are, 
doubtless,  too  much  justified  by  the  villanous  arts  which 
have  been  repeatedly  practised  against  them.  But,  at 
the  same  time,  their  acknowledged  cruelties  in  the  wars 
which  they  wage  against  each  other,  and  the  undoubted 
massacres  which  they  have  frequently  made  of  the  co- 
lonists on  their  coastf,  clearly  mark  their  character  widi 
a  high  degree  of  ferocity  and  revenge.  At  the  same 
time,  when  they  are  not  excited  by  the  appearance  or 
the  apprehension  of  hostility,  they  are  friendly  and 
hospitable  to  strangers ;  and  of  this  dispasition  several 
recent  shipwrecks  on  their  coast  have  afforded  satisfac- 
tery  evidence.  Mr.  Oucruydt,  president  of  the  Bur- 
gher Senate  at  Cape  Town,  when  he  was  supercargo 
of  a  Dutch  East  Indiaman,  found  at  Augustine  Bay 
the  crew  of  a  French  ship,  who  had  resided  12  months 
among  the  natives  in  perfect  safety,  and  been  treated 
with  the  utmost  hospitality. 

The  population  of  Madagascar  was  estimated  nearly 
40  years  ago  at  4,000,000  by  Rochon,  and  at  3,000.000 
by  Rondaux  ;  and  some  of  their  towns  are  supposed  to 
contain  25,000  inhabitants. 

The  towns  and  villages  are  commonly  situated  on 
eminences,  and  surrounded  by  two  rows  of  strong  pal- 
lisades,  within  which  there  is  a  parapet  of  earth  four 
feet  in  height;  and  some  are  fortified  still  further  by* 
ditch  ten  feet  in  breadth,  and  six  in  depth.  The  habi- 
tation of  the  chief  is  called  Donac,  and  contains  two  or 
three  buildings,  surrounded  by  a  peculiar  kind  of  en- 
closure. It  is  guarded  by  slaves  night  and  day*  an^l 
frequently  hung  round  with  bullocks'  horns  by  way  ot 
ornament.  Their  houses  are  small,  constructed  simply 
with  wood,  and  covered  with  plantain  leaves,  ll'^ 
floor  is  raised  a  little  above  the  level  of  the  ground,  aa 
a  security  against  moisture  and  vermin  during  the  ramy 
months,  and  in  general  kept  very  clean.    They  are 
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tfftdsgts-  without  chimneys,  unci  are  continually  filled  with  smoke, 
as  the  fires  are  kept  up  for  cookin^r,  even  in  the  hottest 
weather.  Their  furniture  consists  of  red  and  yellow 
rush-m^ts,  neatly  and  strongly  woven,  which  serve 
them  as  seats  and  beds;  baskets,  beautifully  made  by 
the  women  from  the  filaments  of  the  raven  leaf,  to  hold 
their  clothes  and  ornaments;  earthen  poti^  which  they 
manufacture  with  ^reat  ingenuity  ;  dried  gourds 
for  containing  water;  a  few  vessels  for  honey- wine; 
and  leaves  of  the  raven  free  for  plates,  dishes,  and 
spoons,  which  are  renewed  at  every  repast.  Their 
diet  is  very  simple,  consisting  principally  of  milk,  rice, 
fish,  fruits,  and  roots.  They  are  scarcely  acquainted  with 
the  use  of  salt,  but  frequently  put  a  little  sea- water  into 
their  broths;  and,  in  the  interior,  employ  for  the  same  pur- 
pose the  leaves  of  a  tree  called  the  salt-tree.  Their  drink 
IS  water,  or  a  kind  of  wine  made  from  the  sugar-cane.  In 
respect  of  dress,  a  considerable  diversity  prevails  among 
the  different  tribes  and  districts.  The  negro  race  are 
almost  completely  naked,  except  that  the  men  wear  a 
piece  of  *linen  round  the  middle — sometimes  short 
drawers ;  while  the  women  have  a  kind  of  apron,  and 
sometimes  a  long  loose  robe  without  sleeves.  Most  of 
the  white  inhabitants  are  without  any  covering  to  the 
head  or  feet,  except  those  of  Manghabey^  where  the  men 
wear  a  square  cap,  and  the  women  a  kind  of  hood 
pointed  at  tlie  top,  and  hanging  down  upon  their  shoul- 
ders. Their  other  parts  of  dress  are  of  various  mate- 
rials and  colours— some  of  red  silk,  some  of  striped 
cotton,  with  silk  borders,  and  some  of  a  strong  stuff  re- 
sembling linen^  made  of  the  bark  of  trees,  which  goes 
through  the  several  processes  of  beating,  boiling,  wash- 
ing, twisting  or  spinning,  and  weaving.  Some  kinds 
of  tJiis  manufacture  are  very  soft  and  light,  almost  equal 
in  beauty  to  silken  stuffs.  Of  the  stronger  kinds  of 
this  cloth  they  sometimes  make  a  wide  garment,  resem- 
bling a  com  sack,  with  two  holes  in  the  bottom,  through 
which  they  pass  their  feet.  Their  ornaments  are  dif- 
ferent kinds  of  chains,  ear-rings,  necklaces,  and  brace- 
lets, made  of  pearls,  corals,  rock-crj'stals,  cornelians^ 
and  beads  of  gold. 

A  plurality  of  wives  is  common  among  the  chiefs 
and  nch  men  ;  but  one  of  the  number  only  is  consider- 
ed as  the  legal  spouse,  and  the  rest  as  concubines. 
They  are  not  remarkable  for  conjugal  fidelity ;  and 
the  crime  of  adultery,  when  detected,  is  punished 
only  as  a  species  of  robbery.  The  conduct  of  the  un- 
married femcles  is  abundantly  licentious  ;  or  rather  the 
daughters  of  a  family  are  considered  as  honoured  by 
having  children  to  stningcrs ;  and  few  marriiigos  take 
place  where  the  parties  have  not  previously  cohabited. 
In  fac  t,  to  be  taken  honie  to  the  house  of  the  man,  and 
to  L\e  there  as  long  as  they  are  mutually  pleased,  is  all 
the  marriage  uKuully  celebrated.  Young  women,  or  ra- 
tlier  those  who  have  never  been  thus  t^iken  home,  are 
known  by  having  their  hair  carelessly  flowing  on  their 
shoulders ;  while  the  married  females  wear  it  in  sep-!- 
rate  tresses,  botmd  up  in  tlie  form  of  a  nosegay  on  the 
top  of  the  head.  1  he  women  of  Madagascar  are  de- 
scribed as  possessed  of  considerable  personal  attrac- 
tio!is,  and  are  treatetl  with  a  degree  of  respect  very  un- 
usual among  savage  tribes,  and  scarcely  equalled  among 
many  civilized  nations.  The  balance  of  power  is  said 
ruther  to  incline  in  their  favour;  and  their  presence  has 
the  most  striking  and  instantaneous  effect  upon  the 
spirits  of  their  husbands.  They  are  lively,  cheerful, 
and  good-humoured  ;  and  the  men  are  never  observed 
to  be  «;ul  or  dejected  in  their  company. 
Th«  women  are  only  employed  in  spinning  flax,  or 


making  threads  from  the  bark  of  trees ;  rud  r.r^  never   I^fab^is. 
subjected  to  the  drudgeiy  of  field  h.l.^ours.     The  men       ^^''' 
are  employed  principally  m  agriculture,  which  requires,  j^^  .^  ^ 
in  their  fertile  soil,  a  very  small  portion  of  their  labour  nients. 
and  attention.     Some  of  tliem  work  well  in  iron,  and  a 
few  make  ornaments  of  gold.     Those  on  the  coast  arc 
industrious  and  enterprising  fishermen,  who  go  to  a 
considerable  distance  from  shore  in  their  Lirge  canoes ; 
and  the  inhabitants  of  the  interior  are  not  less  success- 
ful in  their  lakes  and  rivers.     They  catch  a  number  of 
birds  in  a  variety  of  ingenious  and  dextrous  ways;  but 
are  not  much  acfdicted  to  hunting,  which  the  cniefs  re- 
gard as  an  employment  unbecoming  their  dignity,  and 
which  is  occasionally  followed  only  by  a  few  of  the 
poorer  negroes,  who  must  preserve  their  plantations  of 
yams  on  the  mountain  sides  from  the  depredations  of 
wild    animals.      The   Madagasses    are   an    idle  race. 
They  are  not,  however,  deficient  in    intellect;    and 
about  20  of  them,  who  were  under  the  tuition  of  Mr. 
Bartlet,  a  missionary  at  the  Cape  of  Good  Hope,  learn- 
ed to  read  English,  and  repeat  the  catechism  with  to- 
lerable facility.     They  exercise  little  foresight,   and 
spend  the  greater  part  of  thefr  lives  in  sleep  and  amuse-- 
ment.     Their  principal  amusements  are  dancing  and  Air.iise- 
singing,  with  a  few  very  simple  musical  accompani-  meni*. 
ments.     Their  songs  are,  in  general,  either  satires  or 
panegyrics,  the  former  reprehending  the  Tollies  of  the 
present  uge,  and  the  latter  extolling  the  deeds  of  their 
ancestors.     It  is  particularly  the  practice  of  the  women 
to  sing  and  dance  almost  incessantly  while  their  huv- 
b&nds  are  engaged  in  war,  as  contributing,  in  their 
opinion,  to  animate  the  strength  and  courage  of  the 
comb.itant3. 

Their  wars  are  rarely  of  long  continuance,  and  are  Wars, 
commonly  little  more  than  marauding  excur^ions,  al- 
most always  planned,  if  possible,  so  as  to  t.ike  their 
enemy  by  surprise,  and  conducted  in  the  most  snva<rG 
and  sanguinary  manner.  They  massacre  without  ircr- 
cy  all  whom  they  meet  in  the  fir>t  assault  upon  a  hos- 
tde  village,  without  regard  to  age  or  sex,  and  make 
slaves  of  all  who  survive  the  fury  of  the  onset  Many 
of  the  tribes  on  the  coast- are  supplied  with  fire-arms  ; 
but  the  principal  weapons  of  these  islanders  are  shields, 
lance^,  and  missile  darts. 

The  inhabitants  of  Madagascar  csrry  on  little  com-  Trader 
merce  among  themselves,  except  in  the  way  of  barter- 
ing the  produce  of  one  province  for  thst  of  another. 
Neither  do  they  discover  any  anxiety  to  find  articles  of 
trade  for  attracting  strangers  to  their  coasts  ;  or  avail 
themselves,  aa  they  might  do,  of  the  demands  which 
they  have  already  experienced  for  many  of  their  pro- 
ductions.  Timber,  pitch,  tar,  whale-oil,  salt-fiih,  ma- 
nufactured hemp  and  flax,  cottoR,  and  several  kinds  of 
silk,  indigo,  tobacco,  honey  and  wax.  sugar,  spices,  and 
gums,  might  be  furnished  in  sufficient  abundance  for 
the  support  of  an  extensive  and  regul-  r  commerce.  A 
regular  traffic,  chiefly  from  the  southern  part  of  the 
island,  is  carried  on  with  the  isles  of  Bourbon  and 
Mauritius,  both  in  French  and  English  ship^.  The 
principal  articles  brought  down  from  the  interior  of 
Madagascar,  for  this  purpose,  are  cattle,  rice,  slaves,  and 
eloth ;  and  the  commodities  which  they  are  desirous 
of  receiving  in  excliange  are  powder,  ball,  fire-arms, 
knivesy  European  cloths,  pictures,  and  various  orna- 
ments*^ In  tne  more  central  parts  of  the  island  coin  • 
is  wholly  unknown,  and  all  trade  consists  in  barter ; 
but,  on  the  coast,  Spanish  dollars,  which,  for  farther 
convenience,  are  frequently  cut  into  four  parts,  forra 
a  medium  of  exchange. 
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Besides  their  mannfiictures  of  earihen*ware,  iron- 
ware,  and  stuffs  for  clothing  already  mentkmed,  they 
niake  in  some  pkoes  both  ink  and  paper  of  tolerably 
gpod  quality.  The  former  is  preparea.firom  a  deooc« 
tton  of  the  bark  of  a  certain  tree  adled  Arandrato;  and, 
though  not  so  black  as  that  of  £urope,  is  naturally  of  a 
more  shining  appearance.  The  latter  is  manufactur- 
ed firom  the  ancient  papyrus,  named  by  these  islanders 
Sanga-sanga.  They  dexterously  pull  off  the  inner  bark 
of  this,  ami  divide  it  into  thin  filaments,  which  are 
laid  across  each  other  in  various  directions,  and  well 
pressed.  They  are  then  boiled  in  a  strong  ley  of  ashes, 
and  pounded  in  a  wooden  mortar  till  reduced  to  a  paste, 
whidi  is  drenched  with  water  on  a  frame  made  of  bam- 
boo, in  the  form  of  a  grate,  and  then  spread  out  to  dry 
in  the  sun.  The  paper  is  of  a  yellowish  colour,  and  is 
glazed  with  a  decoction  of  rice-water.  Their  pens  are 
made  of  the  bamboo. 
I4itcrature.  1*hey  are  not  altogether  unacquainted  with  the  art 
of  writing,  and  are  said  to  possess  some  historical  books 
in  the  native  language.  But  their  learned  men,  who 
are  called  Ombiasses,  use  only  the  Arabic  character ; 
and  the  Arabic  language  is  said  to  have  made  some 
projiress  in  the  north-west  part  of  the  island.  Some 
natives  on  the  coast  speak  a  little  French  and  English. 
But  though  they  have  no  written  character  peculiar  to 
their  language,  it  has  been  so  far  reduced  to  a  syste- 
matic form  that  a  vocabulary  and  a  catechism  have 
been  drawn  up  in  it,  which  Mr.  Milne,  now  actins  as 
missionary  in  Malacca,  lately  procured  in  the  me  of 
France.  These  ombiasses,  who  are  their  physicians, 
sorcerers,  and  oracles,  are  said  to  possess  treatises  on 
medicine,  geometry,  and  astrology ;  and  the  moat  cele- 
brated generally  come  from  the  province  of  Matatane, 
where  Uie  ma^cal  art  is  practised  to  a  great  extent,  and 
whose  inhabitants  are  on  that  account  regarded  with 
dread  by  the  other  natives  of  the  island.  The  ombi- 
asses, whatever  description  or  degree  of  knowledge 
they  may  possess,  seem  to  employ  it  entirely  as  an  en- 
^e  for  holding  the  minds  of  the  more  ignorant  tribes 
in  a  state  of  the  most  degrading  and  afflicting  supersti- 
tion. ^  They  do  not  merely  exercise  their  incantations, 
and  dispose  of  their  amulets,  from  the  usual  motives  of 
avarice  and  ambition ;  but  inculcate  often,  without  an^ 
apparent  profit  to  themselves,  the  most  inhuman  deci- 
sions upon  the  ignorant  creatures  who  are  enslaved  by 
their  influence.  The  most  execrable  of  all  Uieir  prac- 
tices is  the  system  which  they  have  introduced  ana  up- 
held, of  exposing  the  children  who  are  bom  on  certain 
days  to  be  devoured  by  wild  beasts,  or  to  perish  by  the 
more  lingering  effects  of  cold  and  hunger.  They  pre- 
tend to  discover,  by  observing  the  aspect  of  the  pla- 
nets, all  the  lucky  and  unlucky  days  of  birth ;  and  all 
who  happen  to  come  into  the  world  at  any  of  these  ill- 
omened  moments  are  required  to  be  instantly  devoted 
to  death.  The  months  of  March  and  April,  the  last 
week  of  every  month,  or  all  the  Wednesdays  and  Fri- 
days of  every  week,  are  fatal  days ;  so  that,  for  nearly 
one-half  of  the  year,  the  population  of  Madagascar  is 
exposed  to  an  effectual  check.  To  this  unnatural  prac- 
tice it  is  supposed  to  be  principaUy  owing  that  the 
number  of  the  inhabitants  bears  so  inadequate  a  pro- 
portion to  the  extent  and  fertility  of  the  island.  But 
the  power  of  natural  affection  frequentlv  triumphs  over 
that  of  the  ombiasses ;  and  parents  are  known  to  cause 
their  infants^  when  doomed  to  exposure,  to  be  private- 
ly carried  away,  and  nursed  by  faithful  servants; 
while  they  endeavour,  by  sacrifices,  to  avert  the  ma^ 
lignity  of  the  star  which  had  presided  over  the  birth  of 


their  offspring.  Aged  persons  are  never  expoaed,  si  in 
many  savage  nations,  but  are  uniformly  treated  with 
great  respect. 

The  ombiasses,  or  physicians,  have  much  reooune 
also  to  incantations  and  charms;  but  sonedmes  make 
use  of  certain  herbs  which  appear  to  possess  medidnal 
qualities.  In  curing,  particalariy  Uie  venereal  diacsis, 
which  the  visits  of  we  trading  vessels  frequently  intro* 
duce  among  the  natives,  they  administer  the  leaves  of 
a  plant  resembling  phyllyrea,  which  the  patient  ib  di- 
rected  to  chew  and  swallow,  while  lying  in  a  room 
kept  warm  by  fires,  so  as  to  throw  off  the  virus  by 
a  prolonged  perspiration,  or  by  the  ulcers  which,  un- 
der this  treatment,  commonly  form  on  the  soles  of  tiie 
feet. 

The  religion  of  the  people  of  Madagascar  is  a  nii^  R(%a 
ture  of  heathen  superstitions  with  Jewish  traditicos 
and  Mahometan  observances.  TheZaffe-hibnJumanittttd 
Foul  Point  and  the  Bay  of  Antongil  profess  a  gmtcr 
respect  for  Moses  than  for  Mahomet,  and  even  the  ds- 
scendants  of  the  Arabs  have  dropped  the  leading  tenets 
of  Islamism.  Many  of  them  are  said  to  have  no  belief 
in  a  future  state  of  existence,  and  the  prevailing  prin« 
ciple  resembles  that  of  the  Manichees.  They  address 
prayen,  and  offer  sacrifices,  however,  only  to  the  evil 
spirit  and  his  associate  demons.  They  abstain,  in  some 
mstricts,  from  the  use  of  pork,  observe  the  seveadi 
day,  and  practise  circumcision.  The  last-mentioned 
ceremony  is  observed  with  great  solemnity,  and  gtat' 
rally  in  the  month  of  May,  when  a  number  of  ctiiklren 
are  brought  to  one  place,  and  a  feast  ia  celebrated  by 
their  friends  on  the  day  preceding  the  operation.  On 
the  following  day  the  children  are  assembled  in  a  kind 
of  temporary  temple ;  and  the  precise  time  of  com* 
mencing  the  ceremony  is  markea  by  tlie  ahadow  oft 
man  standing  before  the  sun,  which  announces  the  cri- 
tical moment,  when  it  measures  nine  feet  in  leoatb. 
Sacrifices  are  offered  at  their  funerals,  and  provisions 
placed  around  the  tombs.  The  memory  of  their  d& 
ceased  friends  is  regarded  with  the  utmost  reverence; 
and  their  most  solemn  osth  is  to  swear  by  the  souli  of 
their  ancestors.  The  following  description,  by  Rochon, 
of  a  sacrifice  on  the  ratification  of  a  treaty,  of  which 
he  was  an  eye-witness,  may  be  given  as  a  spedmen  of 
the  religious  rites  of  Madagascar : 

*<  The  orator  slaughtered  a  victim,  received  the  blood 
in  an  earthen  vessel,  and  mixed  with  it  aea-water,  oi* 
mento,  gun-flints  broken  and  bruised  very  fin^  sou  a 
small  quantity  of  earth,  and  gun-powder,  moistened 
with  raiSa,  or  spirit  made  from  the  sugar>cane.  Two 
leaden  bullets  served  him  to  pound  these  different  in- 
gredients, in  order  to  form  a  kind  of  beverage,  which 
he  wished  the  devil  might  convert  into  poiaon  for  all 
those  who,  having  drunk  of  it,  should  not  adhere  to 
their  oath.  He  then  took  two  lances  or  assagays,  snd 
dipped  the  points  of  them  in  the  liquor ;  ^raile  John 
Harre  (a  Madagascar  chief  who  ratified  the  aaid  treaty 
with  the  French )  sprinkled  a  few  drops  of  it  upon  the 
ground.  The  orator,  afterwards,  taking  a  knife  in  his 
right  hand,  and  first  invoking  the  god  of  the  whites, 
and  then  that  of  the  blacks,  begged  them,  with  a  loud 
voice,  to  inspire  into  the  hearts  of  both,  peace,  amity, 
concord,  and  sincerity.  Then,  striking  with  his  knife  the 
points  of  the  two  assagays,  which  he  had  dipped  into  the 
liquor,  he  denounced  the  most  horrid  maleoictions  snd 
imprecations  upon  those  who  should  infringe  the  trea^ 
ty.  He  pronounced  these  imprecations  tliree  times, 
and  with  so  much  veliemence  in  his  speech  and  ges« 
tures^  that  they  made  an  impression  upon  the  assembly, 
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of  trhicli  it  would  be  impotaible  to  convey  an  idea  in  settlers.  In  1667,  the  Marquis  of  Mondevergue,  hav-  AUdagts. 
words.  Whilst  the  assembly  were  in  this  state  of  fear  ing  been  appointed  to  the  general  command  of  all  the  ^^' 
and  terror,  John  Harre  and  the  other  chiefs,  with  a  French  settlements  beyond  the  Equinoctial  line^  arriv- 
trembling  hand,  put  about  a  spoonful  of  their  disgust-  ed  at  Fort  Dauphin  with  a  6eet  and  reinforcements ; 
ing  liquor  into  a  leaf  of  raven,  and  swallowed  it  with  and  by  his  judicious  conduct  was  making  no  small  pro- 
the  most  horrid  grimaces.  Their  example  was  follow-  gress  in  advanciag  the  prosperity  of  the  colony,  and 
ed  by  the  greater  part  of  those  who  assisted  at  the  ce«  establishing  amicable  relations  with  the  native  chiefs, 
remony ;  but  some  of  the  Frenchmen  contented  them-  when  he  was  succeeded,  in  1670,  by  M.  de  la  Haye,  a 
selves  with  only  feigning  to  do  it  Rabesin  (the  ora-  naval  captain,  who  speedily  plunged  the  settlement  in- 
tor)  then  proceeded  to  sacrifice  the  victims;  and  a  to  new  contests  with  the  Madagasses,  and  then  with- 
grand  feast,  accompanied  with  dancinff,  musict  and  drew  with  the  greater  part  ofhis  forces  to  Surat.  Hither* 
sports,  terminated  rather  in  a  noisy  but  jojrful  manner  to  the  funr  of  the  islanders  against  the  settlers  at  Fort 
this  celebrated  palavre."  Dauphin  had  been  restrained  or  repelled  by  the  ableaa- 

In  the  ceremony  of  making  a  brother,  which  seems    sistanoe  of  a  Frenchman,  named  La  Case,  who  had  mar* 
to  resemble  the  bond  of  free-masoniy,  a  tub  full  of  blood    lied  a  powerful  princess  of  the  country,  and  had  always, 
is  placed  in  the  midst  of  the  company,  and  a  quantity    in  spite  of  frequent  injuries  from  the  different  governors, 
of  ^n-powder,  with  one  or  two  pistols,  are  thrown  in-    interposed  his  influence  in  Madagascar  in  defence  ofhis 
to  It.      The  mixture  is  then  sUned  wiUi  a  long  rod  of    countrymen.    In  a  short  time  after  the  death  of  diia  ad- 
iron,  and  the  point  of  this  every  man  toudies  with  his    venturer,  the  native  chiefr,  utterly  impatient  of  the  op- 
tongue.     The  natives  consider  the  obligation  of  this  rite    pressive  yoke  which  they  had  borne,  and  burning  with 
to  be  so  strong,  that  they  will  do  any  service,  and  even    all  the  savage  thirst  of  vengeance  for  the  injuries  which 
lay  down  their  lives  for  a  stranger,  who  has  thus  become    they  had  experienced,  united  against  tiie  wretched  re- 
one  of  their  brethren.    Another  ceremony,  obviously  of    mams  of  the  French  colonists,  and  cut  them  to  pieces 
a  religious  nature,  and  bearing  some  resemblance  to  a    in  one  general  massacre.  The  French  had  long  regard* 
sacred  Christian  rite,  was  also  observed  among  the  peo-    ed  Macuu(iscar  as  a  station  of  the  greatest  importance 
pie  of  Madagascar.    A  company  is  collected,  a  sacnfioe    to  their  Indian  possessions ;  and  had  hoped,  in  their 
killed,  and  a  table  covered  with  banana  leaves  placed  in    last  attempt  to  form  a  settlement  on  its  coast,  that  they 
the  middle  of  the  space  where  the  assembly  is  held.  On    were  laying  the  foundation  of  an  empire.     They  were 
this  ia  Ittd  three  small  slices  of  bread,  ana  pieces  of  the    extremely  reluctant  to  abandon  thene  flattering  pros* 
flesh  of  the  sacrifice  opposite  to  the  bread,  together  with    pects,  and  were  in  fact  necessarily  dependent  on  the 
a  bottle  of  liouor;     ine  master  of  the  famfly  then  of-    supplies  firom  this  island,  for  the  subsutence  of  their 
fers  a  pnyer  tor  a  blessing  on  his  children  and  firiends ;    settlement  at  Mauritius.    Hence  they  did  not  fidl  to  re« 
after  which  the  bread  is  broken,  and  the  whole  of  what    new  their  exertions  to  maintain  an  establishment  in  Ma- 
is provided  distributed  among  the  company.  dagascar,  and  in  1768,  particularly,  a  judicious  plan  of 
There  axe  no  records,  and  even  few  traditions  con-    reviving  the  colony  at  Fort  Dauphhi  was  attenqited  to 
ceming  the  history  of  Madagascar,  previous  to  its  dia-    be  put  m  execution  by  M.  De  Modaue,  who  proposed 
covery  by  the  nations  of  Europe,  and  distinct  from  the    to  secure  the  safiety  of  the  settlers,  not  so  mucn  by  mi* 
settlements  which  have  at  various  periods  been  partial*    litary  assistance  as  by  cultivating  the  confidence  of  the 
ly  formed  on  its  coasts.    Respecting  the  plans  and  pro*    natives,  and  to  make  use  of  their  services  rather  as  hired 
ceedings  of  its  earliest  visitors,  the  Portuguese,  little  au-    labourers  than  as  slaves. 

thentic  information  is  to  be  found ;  and  it  is  chiefly  But  it  has  been  principally  firom  the  north-east  part 
through  the  Freneh  colonies  of  Mauritius  and  Bourbon,  of  Madagascar  that  the  French  colonies  at  the  Isles  of 
that  any  attempts  have  been  made  to  acquire  a  know*  Bourbon  and  France  have  drawn  their  supplies.  Their 
ledce  of  the  island,  or  to  open  a  friendly  intercourse  most  frequented  ports  in  that  quarter  were  Foul  Point, 
with  ita  inhabitants.  In  lo42,  a  grant  of  the  island  St.  Mary,  and  the  Bay  of  Antongil;  and  in  these  three 
was  given  to  a  mercantile  company,  by  letters  patent  places  they  have  repeatedly  attempted  to  form  establish* 
from  the  Frendi  crown  ;  and  a  person,  named  Pronis,  ments ;  but,  exclusive  of  all  the  ordinary  obstadea  inci* 
was  commissioned  to  take  possession  of  the  country  dent  to  colonies  in  their  circumstances,  they  experienced 
in  the  name  ofhis  sovereign.  His  first  establishment  the  greatest  interruption  to  the  success  of  all  commer* 
was  planned  in  a  very  advantageous  spot,  at  the  extre-  cial  rektions,  from  a  piratical  settlement  in  the  isle  of 
mity  of  the  jmvince  of  Anossi,  in  the  latitude  of  24^  St.  Mary.  This  isbmd,  called  by  Uie  natives  Noasi-Hi- 
3(y  ;  but  wittiin  the  mice  of  a  month,  more  than  one-  brahim,  is  situated  on  the  east  coast  of  Madagascar,  in 
third  ofhis  followers  ndl  victims  to  the  unhealthiness  of  16^  IS^  south  latitude,  opposite  to  the  province  of  Gha- 
the  dinoate ;  and  he  retired  hastily  with  the  remains  of  lemboule,  from  which  it  is  separated  by  a  strait  three 
the  colony  to  the  peninsula  bfThiuonga,  in  latitude  25%  leagues  in  breadth.  It  is  18  leagues  from  north  to 
where  he  built  Fort  Dauphin  on  a  commanding  position,  south,  and  three  from  east  to  west  One  extremity 
and  in  the  vicinity  of  an  excellent  harbour.  Pronis,  extends  to  the  Bay  of  Antongil,  and  the  other  reaches 
however,  having  suffered  the  colonists,  through  his  in-  within  11  leagues  of  Foul  Point  It  is  surrounded  by 
capacity  and  indolence,  to  fall  into  a  state  of  licentious  a  reef  of  rocks,  so  as  to  be  accessible  to  shipping  only 
turboloiee,  and  having  excited  the  indignation  of  the  in  a  few  places ;  and  a  great  part  of  the  intenor  is  cover* 
islanders,  by  seUing  as  slaves  to  the  Dutch  governor  of  ed  withhuls,  which  give  rise  to  numerous  streams,  which 
Mauritius  ail  the  Madagasses  in  the  service  of  the  esUb-  fertilize  the  soil  around  the  shores.  In  this  island  the 
lisiunent,  waa  superseded  by  the  company  in  l648.  His  pirates,  who  had  long  infested  the  Indian  seas,  toA 
successor  Flacourt,  who  has  published  an  account  ofhis  refuge  about  the  end  of  Uie  17th  century,  and  succeed- 
administration,  and  of  the  island,  was  a  more  eneigetic  ed,  by  contracting  idliances  with  the  natives,  in  securing 
commander  of  his  countrymen  in  the  colony ;  but  pur-  their  confidence  and  friendship.  They  assumed  the 
sued,  &r  beyond  his  predecessor,  those  measures  of  cruel*  manners,  and  adopted  the  customs  of  the  country; 
ty  and  oppression  toward  the  natives  which  have  been  opened  a  lucrative  traffic  with  the  islanders  for  the  ne* 
too  frithfiuly  followed  by  the  greater  part  of  succeeding    cessary  articles  in  repairing  and  vlctualUiig  their  ves* 
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Madagas-  sels ;  and,  though  avowedly  following  an  infamous  pro-  burgh ;  the  agriculture,  as  Well  aaihe  connnerce  of  the 
fession,  were  nevertheless  regarded  by  the  Madagasses  colony,  fell  into  the  most  languishing  condition ;  indthe 
as  much  superior  in  honourable  dealing  to  the  crews  of  requisite  supplies  for  the  Mauritius  werecniirely  cutoff. 
several  European  traders,  who  were  too  often  accus-  Yet  did  Benyowski  continue,  in  his  dispatches,  to  boast 
tomed  to  take  refreshments  by  force,  burning  the  vil-  of  the  towns,  fortresses,  and  roads,  which  he  was  con. 
lages,  and  butchering  the  inhabitants,  when  they  failed  structing  in  the  island  ;  and,  upon  repairing  in  person 
to  furnish  the  required  supplies  in  due  abundance,  and  to  France,  found  means  to  recommend  himself  to  addl. 
with  sufficient  expedition.  About  the  year  1 722,  how-  tional  honours.  Having  there  insinuated  himself  inta 
ever,  the  European  companies  concerned  in  the  trade  the  acquaintance  of  Dr.  Franklin,  he  afterwardi  pro* 
of  India,  formed  a  powerful  association  to  free  the  seas  ceeded  to  America,  where  he  projected  new  devices  for 
i'rom  these  formidable  marauders ;  and  succeeded,  after  gaining  possession  of  ^fadagascar ;  and  having  arrived 
a  desperate  and  prolonged  struggle,  in  destroying  their  at  the  Bay  of  Antongil  in  an  American  vessel,  gave 
principal  means  of  annoyance.  These  banditti,  being  manifest  indications  of  a  design  to  render  himself  the 
thus  compelled  to  renounce  their  predatory  pursuits,  independent  sovereign  of  the  island.  In  1786,  Viscount 
contrived  to  excite  continual  quarrels  among  the  na-  de  la  Croix  was  sent  from  the  Isle  of  France,  with  a 
tives  of  Madagascar,  and  persuaded  them  to  sell  their  small  detachment,  to  counteract  his  enterprises,  and 
prisoners  as  slaves  to  the  European  vessels  which  visit-  found  him,  in  a  great  measure,  master  of  Madagascar, 
ed  the  island.  This  was  a  practice  of  which  these  the  inhabitants  of  which,  though  alienated  from  Dis  in- 
islanders  had  hitherto  testified  the  strongest  abhor-  terests,  were  completely  intimidated  by  bis  measures, 
rence ;  but  having  once  found  it  so  ready  a  method.  Confident  of  his  security,  he  made  little  opposition  to 
at  the  same  time  of  gratifying  their  revenge  and  in-  the  progress  of  the  French  detachment,  till  ne  was  at- 
creasing  tlieir  wealth,  theyhave  prosecuted  the  hateful  tacked  in  bis  fort  at  Louisburgh,  where  he  was  killed 
traffic  with  a  fatal  per8ev4Tance,  which  almost  threat-  by  a  musket  ball  while  in  the  act  of  firing  a  cannon 
ens  to  depopulate  one  of  the  most  beautiful  and  fertile    from  the  walls. 

islands  in  the  world.  Among  the  descendants  of  these  About  the  year  1770,  the  Pm-tuguese  from  Goa  made 
pirates  at  St.  Mary,  the  French  East  India  Company  an  attempt  to  form  a  settlement  at  Cape  St.  Sebastian, 
attempted  to  form  an  establishment  about  the  middle  of  iti  the  north  point  of  the  island,  with  the  view  of  esta^ 
last  century ;  but  the  jealousy  of  the  natives  having  blishing  a  mission  rather  than  a  factory ;  but  their 
again  been  roused  by  the  imprudent  and  overbearing  plan  failed  of  success,  and  the  district  where  they  lan^ 
conduct  of  its  leaders,  the  whole  of  the  settlers  were  ed  has  for  many  years  been  occupied  by  a  set  ofpi- 
massacred  in  one  night.  As  soon  as  this  event,  which  rates,  whose  depredations  have  proved  particularly  fa- 
took  place  on  Christmas  eve,  1754,  was  known  at  the  tal  to  the  Comoro  islands.  These  banditti  are  called 
isle  of  France,  an  armed  vessel  was  dispatched  to  Port  Sekelaves  by  the  Portuguese  of  Mosambique,  but  their 
St.  Mary  to  take  vengeance  on  the  islanders,  by  sink-  proper  name  is  Marati.  They  annually  visit  the  Go- 
ing their  canoes,  burning  their  villages,  and  butcher-  moro  islands  for  the  purpose  of  procuring  slaves,  whom 
ing  as  many  human  beings  as  fell  into  their  hands.  By  they  sell  to  the  French  ;  and  usually  make  the  passage 
the  assistance  of  a  French  soldier,  named  Bigome,  who  about  the  latter  part  of  the  south-west  monsoon.  They 
had  acquired  the  language  of  Madagascar,  and  gained  build  huts  around  the  towns  which  are  walled,  and  le* 
the  confidence  of  the  natives,  a  friendly  intercourse  be-  main  blockading  them  till  the  end  of  the  north-east 
tween  them  and  the  colony  of  Mauritius,  was,  in  a  few  monsoon,  about  eight  weeks  from  the  time  of  their  ar- 
years,  revived  at  Foul  Point,  but  incessantly  interrupt-  rival.  They  sail  in  large  canoes,  45  feet  long,  by  10  or 
ed  by  quarrels  and  bloodshed.  But,  of  all  the  schemes  12  wide,  ingeniously  put  together,  on  a  construction  si- 
entertained  by  the  French  for  the  occupying  of  Mada-  milar  to  that  of  a  whale-boat,  and  joined  by  wooden 
gascar,  the  most  unwarrantable  and  ill-directed  was  pegs  driven  into  both  edges  of  the  planks.  Every 
the  expedition  under  Baron  D'Aladar  de  Benyowski.  fiflth  year  they  send  about  100  canoes,  each  coDtaining 
This  desperate  adventurer,  having  escaped  with  twen-  from  15  to  35  men ;  but,  in  order  to  give  the  plant*- 
ty  or  thirty  followers  from  the  prisons  of  Kamschatka,  tions  time  to  regain  a  flourishing  condition*  to  yield 
made  his  way  to  the  Isle  of  France,  and  thence  to  Pa-  them  provisions,  they  fit  out  only  about  SO  sail  dunng 
ris,  where  he  solicited  and  obtained  the  general  govern-  each  of  the  intervening  years.  By  these  expdilions, 
ment  of  Madagascar,  on  the  avowed  plan  of  reducing  they  have  nearly  depopulated  the  islands  or  Comoro, 
the  whole  island  by  force  ef  arms.     Appointed  to  the     Mohi  la,  and  Mayotta ;  and  have  reduced  the  towiwof 
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terror,  by  their  very  aspect,  into  the  hearts  of  the  jwssession  of  oi:e  of  the  islands  of  yuerimbo,  aesoUU 
islanders.  His  soldiers  were  provided  with  enormous  ing  the  country,  and  murdering  all  the  inhabitants  who 
sabres,  pistols  in  their  girdles,  formidable  helmets,  and  fell  into  their  hands,  in  1807,  they  cut  off  a  Freuch 
other  military  terrors.  As  soon  as  he  had  landed,  he  ship  bound  to  the  Isle  of  France,  and  massacred  all 
took  formal  possession  of  the  island,  caused  himself  to  who  were  on  board.  They  carry  cresses  like  tl»e  Ma- 
be  proclaimed  governor- general,  and  traced  out  the  lays,  and  make  their  attacks  with  the  utmost  ferocity. 
plans  of  various  fortifications.  Having  made  war  on  They  have  frequently  threatened  the  Pcrtugue^c  set- 
the  Madagasses,  and  exercising  against  them  every  tlemenls  on  the  enst  coast  of  Africa,  from  which  they 
species  of  cruelty,  he  became  an  object  of  universal  have  been  in  the  practice  of  purchasing  or  carrying  oti 
execration.  The  natives  fled  in  alarm  into  the  interior  slaves,  whom  they  keep  at  Madagascar  as  a  general  de- 
of  the  island;  a  suspension  of  every  kind  of  commerce  pot,  till  they  have  an  opportunity  of  conveymg  uim 
every  where  followed ;  and  Benyowski  was  known  clandestinely  to  the  isles  of  llodcrique,  Bourbon,  anu 
through  the  countrv  by  the  name  of  the  «'  wicked  white  Mauritius.  A  detachment  of  British  troops  was  seni 
man."  His  troops  sunk  under  the  unhcalthiness  of  the  from  the  last  mentioned  island  to  Ova,  about  SOO  m\^ 
«tuation  which  he  had  chosen  for  his  town  of  Louis-  from  Tametavi,  to  attempt  the  suppression  ot  this  trai- 
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ipi-  fie;  and  the  fort  at  Tametsvi  was  previously  occupied 
r      bj  a  sknilar  force,  at  the  capture  of  the  French  settle- 
ments in  the  Indian  seas.    But,  in  Marcb^  1815,  the 
whole  of  these  troops  were  massacred  by  the  natives. 
One  of  the  native  chiefs,  it  appears,  was  dispf  eased  by 
the  omission  of  a  present  to  which  he  conceived  him- 
self entitled,  and  demanded  a  piece  of  blue  cloth,  which 
Save  rise  to  some  sltercation.    By  the  intervention, 
owever,  oi*the  other  chiefs,  the  affair  was  apparently 
made  up ;  and  the  English  were  invited  to  attend  an 
assembly  of  these  chiefs  next  day,  that  ail  parties  might 
be  formally  reconciled,— but,  upon  entering  the  place 
ofmeeting>  they  were  instantly  assaulted  and  put  to 
death.     The  gardener  alone  escaped  to  the  pilot-boat 
alive;  but  died,  on  the  passage  to  Mauritius,  of  the 
wounds  which  he  had  received.     Notwithstanding  this 
renewed  instance  of  the  irritable  and/vengeful  temper 
of  the  Madagasses,  measures  are  still  in  contemplation 
for  opening  a  friendly  intercourse  with  the  island,  and 
hopes  still  entertained  of  accomplishing  the  civilization 
of  the  natives.     Two  sons  of  a  king  in  Madagascar  are 
said  to  have  been  received  at  Port  Louis  for  the  pur- 
pose of  being  educated  under  the  patronage  of  the  go- 
vemor-««n  event  which  may  contribute,  in  no  small 
degree,  to  the  safety  and  success  of  future  visitors  to 
the  island.     Some  of  the  missionary  societies  in  Eng- 
land are  also  proposing  to  attempt  a  settlement  on  Ma- 
dagascar; but  not,  it  18  to  be  hoped,  till  there  be  some 
prospect  of  protection  to  the  persons  of  their  missiona- 
ries from  the  fury  of  its  savage  inhabitants.     Madagas- 
car has,  in  the  mean  time^  been  annexed  to  the  British 
Empire  as  a  dependency  of  Mauritius.     See  Rochon's 
Vofoge  to  Madagascar ;  Flacourt's  Accent  of  Madd^ 
gatcar  ;  Dniry's  Adventures  in  Madagascar  ;  Benyow- 
sky's  Memoirs,  vol.  ii. ;  and  Salt's  Forage  to  Abyssinia, 
A  work,  entitled  "  The  Great  Dictionary  of  Madagas- 
car," containing  the  languages  of  the  island,  and  a  col- 
lection of  all  publications  relating  to  its  history,  was 
advertised  at  Port  Louis  in  1818.     (a) 

MADDER.  See  Dyking,  vol.  viii.  page  121—125, 
270, 298. 

MAD£IRA»  is  an  island  in  the  Atlantic,  belonging 
to  Portugal.  It  is  of  an  oval  form,  and  is  about  50  miles 
long,  ana  about  15  or  16  miles  at  its  greatest  breadth. 
The  highest  mountain  in  the  island,  called  the  Pico 
Raivo^  is  5068  English  feet  high.  This  peak  is  situated 
about  the  eastern  extremity  of  the  mountainous  part ; 
and  there  extends  from  it,  to  the  westward,  for  about  20 
miles,  a  sort  of  table  land,  called  Paulo  da  Serra,  which 
is  io  some  places  extremely  narrow,  and  so  tempestu- 
ous during  the  winter,  that  it  does  not  contain  a  single 
habitation. 

Agriculture  is  here  in  a  very  imperfect  state.  Though 
die  island  Ib  capable  of  producing  much  more  grain 
than  is  neoessanr  for  the  support  of  its  inhabitants,  yet 
it  actually  produces  no  more  than  supplies  them  for 
three  or  four  months.  The  principal  productions  of 
the  island  are^  a  littk  wheat,  rye,  sugar,  coffee.  West 
India  com,  (which  has  sometimes  l6  heads  upon  one 
stem,  J  the  Arum  esculeniusi  the  Conxvlvulus  baiatus,  kid- 
ney beans,  and  arrow  root,  or  Maranta  arundinacea.  The 
Arum  esculenius  is  the  principal  article  of  food  among 
the  lower  classes,  and  is  preferred  to  any  other ;  and  the 
Convolvulus  baiatus  is  also  generally  used  for  the  same 
purpose.  The  climate  is  so  fine,  that  three  crops  of  po- 
tatoes have  been  gathered  from  the  same  ground  in  one 
year.  Pine  apples  here  grow  in  great  abundance; 
and  cabbages  often  swell  to  such  an  enormous  size  as 
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to  weigh  100  lbs.  Rural  labour  is  performed  by  oxen  ;  Madcfra. 
for  there  are  no  horses  in  the  island  but  a  few  small  ^■■nr"'"^ 
ones  from  the  Azores. 

Above  the  region  of  the  pines,  the  whole  island  is  Forests 
surrounded  with  a  l>elt  of  chesnut  trees  ;  and  in  the  «nd  irccfc. 
valleys,  above  the  region  of  the  chesnuts,  excellent  early 
apples  grow  in  great  abundance. 

The  mountain  forests  of  Madeira  yield  some  of  the 
finest  trees  in  the  world  :  the  principal  of  which  are,  the 
Launts  Indica,  which  is  nearly  as  good  as  mahogany  ; 
the  Olea  rxcehOf  the  wood  of  which  is  so  heavy  as  to 
sink  in  water,  and  which  grows  as  hard  as  marble,  and 
is  used  for  planes ;  the  Laurus  Jielens,  the  smell  of 
which  is  most  intolerable,  like  that  of  the  worst  animal 
excrements ;  and  the  Erica  arborea,  or  heath  tree,  which 
grows  among  the  mountains,  and  is  sometimes  seven 
feet  in  circumference.  Yew  trees  formerly  abounded 
in  the  island,  but  they  are  now  extinct.  They  are, 
however,  oflen  found  under  ground,  at  the  places  which 
have  been  laid  bare  by  inundations.  Among  the  other 
vegetable  productions  of  Madeira,  is  the  Lichen fuciformis, 
or  orchill,  which  is  used  as  a  dye,  and  gathered  in  the 
Salvages. 

The  principal  animals  in  Madeira  are,  rabbits,  ferrets,  Animals, 
wood-cocks,  snipes,  red-legged  partridges,  and  quails. 
The  coast  supplies  plenty  of  fish,  particularly  the  Jew 
fish,  reckoned  the  best  for  the  table,  John  Dorees,  and 
•  red  mullets.  The  beef  and  mutton  of  the  island  is  rec- 
koned lean  and  tasteless ;  the  common  domestic  fowls 
are  small,  but  the  ducks  and  turkeys  are  excellent,  the 
last  being  as  good  as  those  of  Norfolk.  , 

The  great  production  of  Madeira  is  wine,  which  is  Winei 
known  over  all  the  civilized  world.  Upwards  of  40,000 
pipes  of  it  are  annually  exported,  one- half  of  which 
goes  to  the  British  settlements  in  the  East  and  M'^est 
indies.  The  best  vines  grow  on  the  south  side  of  the 
island,  and  on  the  side  of  the  hill  which  points  to  the 
east.  The  wine  on  the  north  side  of  the  island,  which 
is  in&rior  in  quality,  is  generally  made  from  vmes  which 
grow  upon  chesnut  trees;  and  sometimes  as  many 
grapes  have  been  gathered  from  one  chesnut  tree  as  will 
make  a  pipe  of  wine.  The  price  of  the  wine  at  the  vinei- 
yards  is  from  £5  to  £50  per  pipe. 

The  wine  of  Madeira  is  classed  under  the  following; 
qualities,  namely, 

London  particular    ....     First  Quality. 
London  market        ....     Secona  quality. 

India  market       Third  quality. 

New  York  market    ....     Fourth  quality. 

Cargo Fifth  quality. 

Besides  these  wines,  there  are  Sercial,  sweet  Malmsey, 
dry  Malmsey,  and  Tinto,  or  red  wine. 

The  quantity  of  wine  shipped  from  Madeira  to  India 
in  1805,  was  about  6*260  pipes.  The  customs  levied 
by  the  British  consul,  for  Madeira  wines  returned  for- 
home  consumption  in  Great  Britain,  amounted,  during 
the  14  years  from  1796  to  ISOO  inclusive,  to  £682,040, 
the  annual  amount  increasing  rapidly. 

The  other  exports  of  Madeira  are  chesnuts,  walnuts,  Exportt 
and  preserved  citrons.     The  inhabitants  import  Indian  and  im- 
oom  and  wheat  from  America,  great  quantities  of  salt  P^'''^ 
fish  from  Newfoundland,  and  fresh  meat  and  live  sheep 
and  oxen  from  the  states  of  Barbary. 

The  total  amount  of  the  imports  from  England  to 
Madeira,  in  the  17  years  from  1793  to  1809  inclusive, 
was  £3,278,043;  and  the  amount  of  exports  to  England,, 
during  the  same  period,  only  £2 1 6, 1 6*7.  In  1 80 1  he 
imports  from  England  consisted  of 
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British  merchandise 
And  foreign  merchandise 


£171.082 
16,048 


£187,130 
In  the  year»  from  the  80th  Sq>tember  1805  to  the 
80th  Sept.  1806,  the  Americans  imported  into  Madeira^ 

DoUarM. 

Domestic  produce  528,375 

Foreign  merchandise  62,194 


Minerslo- 
0' 


590,569 


the  tvo  other  kinds  above  foenticmed,  is  more  ftisUeina  Vm 
soft,  and  its  colour  is  a  mixture  of  brown  snd  red.  Ix"^ 

is  in  a  stratum  b^  itsdif^  and  it  did  not  seem  to  haTe 

any  connection  with  the  other  three  Idnds. 

''  These  are  the  principal  stratified  lavas  Uitt  the 
island  affiNrds ;  but  in  tlie  beds  of  the  rivers,  psrticulir. 
ly  in  that  which  flows  in  the  vallqr  of  the  Corral,  lev^ 
sal  varieties  oecur  in  isolated  maases,  GoatsiiungoliviM 
and  aeolite  in  greater  or  less  quanti^,  and  othibidng 
detached  portions  of  strata. 

'f  From  the  beach  befbre  Funchal  to  Illhoo  Ciitk, 


They  generally  carry  back  wine,  which  is  consumed  in  ^u^d  beyond  it  to  the  land  called  the  Punta  de  la  Cm, 
America,  and  partly  carried  to  the  East  and  West  In-  the  general  character  of  the  coast  is  as  follows :   The 
dies.  red  stone  is  the  apparent  base  upon  which  lests  i  bed 
There  are  few  manufactures  carried  on  in  the  island,  of  grey  prismatic  lava,  the  stratum  being  sometimes 
The  women  weave  the  finest  webs  with  a  paltry  ma-  ^rom  40  to  100  feet  in  depth.     At  times  this  grey  kn 
chine,  which  they  carry  about  with  them.    Instead  of  v^ts  upon  a  deep  bed  of  a^ies  and  pumice,  agglotioaU 
preparing  the  threads  with  batter,  as  is  done  in  this  od  together  like  the  peperino  and  wzzotano  in  the  vi- 
country,  they  use  a  decoction  of  the  Malvacampetiris,  cinity  of  Nq>lea.     The  scoria  at  the  surface  is  remark- 
and  the  linen  is  boiled  in  it.     In  the  management  of  ahly  thick,  and  all  the  upper  parts  of  the  lava  appnr 
their  bees,  they  take  away  the  honey  without  destroy-  to  be  cellular.     The  general  dip  of-the  lava  on  the  ooMt 
ing  the  insect.  A  tube,  containing  dry  o%-dung,  is  used  ^^^  Funchal  is  to  the  north,  but  near  the  fort  of  ID- 
for  that  purpose.  The  dung  is  set  on  fire,  and  the  smoke  hoo  it  forms>  with  a  mass  of  pumice  that  is  intenected 
blown  into  the  hive.    The  bees  immediately  leave  it,  ^ith  slight  veins  of  carbonate  of  lime  and  sieoltte,  i  rt- 
and  return  when  the  honey  has  been  removed.  P>d  angle  or  curve  of  decUnationr  to  the  esst   To  the 
According  to  the  Honourable  Henry  Grey  Bennet,  westward  of  the  fort»  the  lava  is  not  found  for  s  little 
who  examined  the  minerdogy  of  this  isUind,  and  whose  distance,  and  there  is  nothing  but  deep  beds  of  pn- 
account  we  shall  slightly  abridge, "  it  consists  of  a  sue-  >nice  and  the  agglutinated  mass  aboveomentk>ued.  These 
cession  of  loffy  hills  rising  rapidly  from  the  sea,  parti-  -b^^  of  pumioe  are  of  various  thicknees,  the  deepest  ip- 
cularly  on  the  eastern  and  northern  extremities.    The  pearing  to  be  about  four  feet,  and  alteitiating  with  the 
summits  of  many  of  these  ranges  present  the  appear-  stratum  called  pepertno.  In  different  cavities  of  the  po- 
ance  of  what  has  been  called  a  table  land ;  yet  occasion-  ^^<^  l>ed,  there  are  large  deposits  of  black  ashes.   To* 
ally  the  forms  are  conical,  and  surmounted  by  a  peak,  wards  the  extremity  of  the  strata,  the  red  stone  sppem 
-which,  in  some  insUnces,  was  found  to  be  of  columnar  on  the  surface  in  a  more  sdid  state,  and  Kes  in  pnnai- 
basalt.    Deep  ravines  or  valleys  descend  from  the  hills  tic  masses,  the  prisms  being  small,  and  not  exceeding 
to  the  sea,  and  in  the  hollow  of  most  ^  them  flows  a  •*  ^'^^  inches  in  diameter*    Their  substance  is  brittle, 
small  river.    The  soil  of  the  island  is  clay  on  the  sur-  «n<i  crumbles  with  ease.    This  stratum  of  red  liv«» 
face,  and  large  masses  of  it  as  hard  as  brick  are  found  of  a  short  oontinuanoe.     Passing  m  small  brook,  it  dipt 
underneath.    Though  there  are  not  at  present  any  ex-  "pidly  to  the  westward;  and,  in  its  place,  the  ff«y 
isting  volcanoes  in  the  island,  yet  the  remains  of  two  ^va  is  found  in  a  confused  though  sometimes  priau- 
craters  are  to  be  seen,  one  on  the  eastern,  the  other  on  *^?  ^"n*  «nd  rises  from  the  beach,  while  the  red  livt 
the  western  side,  the  largest  being  about  four  English  -^^  iVQ>  skii^  the  surfiice  to  the  height  of  neir  100 
miles  in  circumference.      Evety  thing  wears  marks  ^^^>  ^ke  top  being  covered  with  a  thick  scoria* 
of  having  suffered  the  action  pf  fire;  yet  no  sulphur        "  There  is  also  in  the  vicinity  of  Funchal,  to  the 
Is  found.  eastward  of  the  town,  a  fall  of  water,  which,  indspeod- 
"  The  varieties  of  strata  are  four.    Three  of  them  ^^  of  the  romantic  beauty  of  the  situatieo,  merits  be- 
were  invariably  alternating  in  the  same  order.    The  ^  visited  on  account  o^  the  expiHure  of  the  two  etrt- 
first  or  lowest  lava  is  of  a  compact  species,  containing  *•  of  kva  in  their  rebtive  positioa.    ThehOls  sre  coo- 
few,  if  any  extraneous  substances,  is  of  a  blue  colour,  posed  wholly  of  lava,  aasnetimea  of  a  confiosed,  wofi- 
and  of  a  remarkably  fine  grain.    V pon  that  the  second,  ^n>es  of  a  prismatic  formation,  the  red  and  gf^  1«^* 
which  is  a  red  earthy  friable  lava,  resU ;  sometimes  se-  *>«ing  visible  on  boUi  aides  of  the  valley,    ^ffJJJ 
parated  by  beds  of  clay  mixed  with  pumice,  and  lay-  *»«*«*  of  it,  a  short  distance  from  the  cascade,  therw 
ers  of  black  ashes  and  pumice.    This  red  kva  contains  stratum  is  at  the  bottom,  and  about  60  feet  hjgMrtt 
minute  pieces  of  olivine ;  sometimes  it  assumes  a  pris-  re-appears,  and  again,  about  300  feet  higher,  shern* 
matic  form,  and  in  one  pUice  was  of  a  moderate  degree  «g  with  the  grey  lava.    The  upper  red  lava  dipe  »• 

iahmd  pioly  to  the  souths  and  the  stimU  are  di^KWd  mtDc 


following  manner: 


of  hardness :  the  principal  springs  of  water  in  the 
issue  irom  this  stratum.  On  the  top  is  the  third,  a 
greyish  lava,  generally  compact,  though,*  at  times,  near 
the  surface  very  cellular,  and  containing  much  olivine. 
This  lava  takes  principally  the  prismatic  form  of  basak. 
X  have  seen  it  in  the  most  perfect  prisms  from  SO  to 
40  feet  or  more  in  height,  the  surface  being  covered 
with  scoria,  ash,  and  pumice.  These  masses  of  lava 
contain  more  or  less  of  what  I  consider  to  be  olivine, 
and  occasionally  carbonate  of  lime  and  zeolite. 

'*  The  fourth  species  of  lava  is  of  a  coarse  grain,  is 
used  for  the  making  of  walls,  and  the  commonest  and 
Doorest  houses  are  built  of  it,  the  blue  and  grey  lavas        *'  The  rock|  down  which  the  cascade  falls,  is  also  in* 
being  used  for  the  copings^  &c.    It  works  easier  than    tersected  with  a  red  stratum  of  about  three  ftet  wiuc» 
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in    that  tnvtrsM  it>  and  dips  to  the  wettwardi  mm!  k  bfok-  frooi  the  Directon^  to  found  the  new  settlement  .  The    Madrat. 

en  off  by  a  bvoad  dike  of  grey  lava.    It  i^pears  about  fortress  which  he  constructed,  and  which  he  named   — '  •  ^ 

^  80  feet  higher^  and  dips  a^in  to  the  westward.    The  Fort  St  George,  was  speedily  surrpunded  by  an  Indi* 

substance  of  the  red  rock  m  this  pkoe  is  hard^andit  an  town;  and  the  whole   territory  included  in  the 

breaks  into  a  colunmar  form,  being  by  far  the  most  gxmt,  extended  one  mile  inland,  and  five  miles  along 

compact  of  the  red  strata  I  met  with  in  the  island."  Uie  ahore.     The  Hindoo  prince  above  mentioned  had 

There  are  three  principal  rivers,  which  &w  from  the-  expressly  enjoined  that  the  place  should  be  named,  af« 

sides  of  the  Pico  Ruivo.    The  watersof  these,  and  the  ter  himself,   Sree  Runga  Rayapatam.    But  the  local 

Qthar.little  tributary  streams  are  diverted  fWm  thrir  governor,  or  naik,  had  previously  intimated,  that,  in 

dbaonela  b^  long  established  regulations,  and  are  made  honour  of  his  father  Chenappa,  it  should  bear  the  name 

to  fertilise  lands  which  would  otherwise  have  been  en«  of  Cheni^patam ;  and^  by  this  appellation,  it  continues 

tirebr  useless.  -  to  be  known  among  the  natives  of  the  surrounding  di9- 

■^         The  principal  town  in  Madeira  is  Fundial,  which  is  trict    In  1653,  the  agent  and  council  of  Madras  were 

rituated  in  a  valley  on  the  south  coast    The  atreeta-  raised  to  the  rank  of  a  presidency ;  but  their  civil  esta^  > 
are  straight,  and  the  houses  neat  and  comfortaUe.  The  bliahment  ronaisted  cmly  of  two  faetcHra  and  a  guard  of 
principal  poUie  buildings  are,  the  lienor's  faouae  or  ten  soldiers.    In  1671»  the  sovereijgn  of  the  Camatic 
castle ;  the  bishc^'a  palace ;  tiie  cathedral,  whkh  is  a*  made  over  to  the  Company  his  moiety  of  the  customs 
superb  Gothic  building,  having  its  roof  of  eedar,  of  ex-  at  Madras,  for  the  fixed  rent  of  1200  pagodas  per  an-i 
qniaite  woricmanship ;  the  custom^boase,  suiniunded  num;  in  1687,  the  population  of  the  foot,  dty,  and  ad« 
bv  a  rasnpart  mounted  wi^- cannon;    the  Jeauits'.  jaoent  villages,  was  reported,  in  the  public  letter,  to 
»urch ;  and  several  other  churches.    There  is  also*  amount  to  300>000;  and,  in  1696^  the  revenue  pr<>« 
ap  excellent  hospital  here.    Funohal  ia-atrongly  defend*  duced  by  the  taxes  was  not  less  than  40,000  pagodas, 
ed  by  oaeans  of  four  forts>  namely,  St  Jagoon  the  east-  In  1702,  the  settlement  was  blockaded  and  threatened 
on  extremity  of  the  beach ;  Lorenao,  within  £00  yards  with  destruction  by  Aurengzebe's  general,  Daoud  Khan;, 
of  the  western,  extremity  of  the  town;  the  Peak  castle  and,  in  1708,  was  not  less  in  danger  from  internal  dis- 
at  the  north-west  angle  of  the  town,  on  a  hill  about  ludf  sensions,  in  consequence  of  a  dispute  among  the  native 
a  mile  from  the  shore ;  and  a  fourth  upon  the  Loo  Rock,  >  inhabitants  for  precedency.    After  the  junction  of  the 
about  400  yards  from  the'shore.    There  is  also  a  strong  rival  East  India  Companies,  in  1 708,  no  authentic  an- 
wall  to  the  sea,  by  which  the  forts  are  connected.  nals  of  Madras  are  to  be  found  till  the  year  1 744,  when 
htkm.  _   The  number  of  inhabitants  in  the  island  of  Madeira-  it  contained  250,000  native  inhabitants,  and  900  Eng- 
is  about  100,000.    The  natives  are  a  mixed  race.    The  lish,  of  whom  200  only  were  8oldie(rs  of  the  garrison, 
attmber  of  clergy^  including  monks  and  nuns,  does  not  In  the  month  of  September,  it  was  besieged  by  the     - 
exceed  three  hundred.  French  from  the  Mauritius,  under  M.  de  la  Bourdon* 
i^of       Beside  the  island  of  Madeira,  this  group  compre-  nais;  and,  after  a  bombaidment  of  three  days,  was 
bends  the  island  of  Porto  Santo,  to  the  north-east  of  compelled  to  surrender.     The  plunder  realized  by  the 
*"    Madeira;  and  the  Desertas  to  the.  south-east     Porto  captors  was  about  £200^000,  and  the  town,  by  the 
Santo  ia  about  10  niilea  long,  and  2  or  3  broad,  and  terms  of  capitulation,  was  ransomed  for  £440,000 ;  but 
oontaina  about  8000  or  4000  inhabitants,  who  *make  the  agreement  was  afterwards  broken  by  M.  Dupleix, 
wine.     This  island  supplies  Madeira  with  bsrley  and  and  all  the  British  inhabitants  of  every  description 
with  white  lime.     On  the  south-west  side  there  is  an  compelled  to  leave  the  place.     It  was  restored  to  £ng« 
excellent  rpad,  where  ships  of  500  tons  burden  may  land  at  the  peace  of  Aix»la-Chapelle ;  and  when  eva- 
ride  with  safety.    The  Desertas  are  uninhabited,  and  cuated  by  the  French,  fn  1749,  was  found  in  a  very 
are  merely  high  rocky  cliffs,  the  abode  only  of  goats  improved  state  as  to  its  fortifications.      But  though: 
and  rabbits.    The  Prooellaria  glacialia  is  killed  here  in  gYMtly  strengthened,  it  was  still  incapable  of  making 
great  quantities,  and  carried  to  Fonchal,  where  they  an  eiilectual  resistance  to  a  r^ular  European  force ; 
are  salted.     The  Salvages  are  bare,  rocks  abounding  in  and*  in  1756,  in  the  apprehension  of  another  attack 
gypsooi*  which  is  imported  into  Madeira  for  the  pur«  from  the  French,  the  greatest  exertions  were  made  to 
pote  of  fining  their  wine.  place  it  in  a  proper  state  of  defence.     Before  these 
The  principal  proprietors  in  the  island  of  Madeira  works  were  completed,  the  expected  enemy  approach- 
are  Mr^  Carvalhal  and  Mr.  De  Frittas,  men  of  a  high  ed,  in  December,  1758,  under  M.  Lally,  witn  a  force      ' 
cbancter  and  talents..    See  the  TroMaaciums  of  the  Gea<  of  3500  Europeans^  200  Sepoys,  and  2000  native  andr 
logical  Smski^t  voL  L  p.  S91  ;  and  Milburn's  Oriental  European  cavalry  ;  while  the  garrison  of  Madras  con- 
Commerce,  vol.  i.  p.  1.  sisted  only  of  175S  Europeans,  2220  Sepoy Sj  and  150 
For  the  principal  facta  in  the  preceding  article,  the  European  inhabitants,  which  last  class  were  appropriate 
Editor  has  been  indebted  to  Dr.  Shuter,  who  resided  ed,  without  distinction',  to  serve  out  stores  and  provi- 
many  years  in  the  island.     Long,  of  FunchaJ,  ij^  &  sions  to  the  garrison.    The  siege  was  carried  ondur- 
west,  and  Lat.  32^  37'  north.  ing  the  space  of  two  months  with  the  utmost  skill, 
MADELY.    See  ^hrppsuirb.  vigour,  and  bravery  ;  but  the  defence  under  Mr.  Pigot 
MADHOUSE.    See  iNaANiTY,  voL  xii.  p.  154.  the  governor,  and  Colonel  Lawrence  the  commander  of 
MADRAS,  or  Fort  Gsorgb,  the  principal  settle-  the  garrison,  was  so  able  and  resolutely  conducted,  that 
ment  of  the  British  East  India  Company,  situated  in  the  assailants  were  obliged  to  retreat  with  the  greatest 
North  I«at.  13*  4^»  and  East  Lat  .80°  33',  on  the  east  precipitation^  leaving  all  their  sick,  the  greater  part  of    . 
side  of  the  peninsula  or  coast  of  Coromandel,  was  first  their  stores,  52  pieces  of  cannon,  and  150  barrels  of 
cstabliabed  m  the  year  1639.    The  first  English  facto,  gunpowder.    Since  this  memorable  resistance,  Madras 
ry  in  the  Camatic  had  been  erected^  in  1625,  at  Arme-  has  never  sustained  any  external  attack,  though  twice 

Sim,  about  66  miles  north  from  Madras ;  and  its  chief,,  threatened  by  Hyder  Ali ;  and  the  strength  of  its  works 

r.  Frauds  Day,  having  received  permission  fVom  Sree  now  secures  it  completely  against. the  utmost  efforts  of.' 

Rui^  Bayeel,  of  the  Hindoo  dynasty  of  Bija  Nagur,  to  any  native  force.  ^ 

build  s  town  and  fort  on  the  site  of  the  present  city  of        From  bein& originally  a  petty  factory,  with  a  territory  Juritdi^ 

Madcssi  fcpceadedj  without  waiting  for  instrttctions  five  miles  in  lengthy  by  one  in  breadth^  it  has  became  tion. 
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the  capital  of  an  extensive  region^  ccmiprehendinj^  the 
whole  of  the  Indian  peninsula  south  of  the  Krishna 
river^  and  also  a  large  provmce  in  the  Deccan,  named 
the  Nortliem  Circars.  Witliin  these  boundaries  are 
three  native  princes,  the  Rajahs  of  Mysore,  Travancore, 
and  Cochin,  who  collect  the  revenues,  and  exercise  a 
certain  degree  of  power  in  the  internal  government  of 
tlieir  respective  states ;  but,  with  regtad  to  external 
politics,  they  are  -entirely  subordinate  to  tiie  British 
/pvcrnment,  being  protected  by  a  subsidiary  force,  and 
furnishing  on  tlieir  part  large  annual  contributions.  The 
rest  of  the  country  is  under  the  immediate  jurisdiction 
of  the  governor  and  council  at  Madras ;  and  has  been 
subdivided  into  twenty-one  districts,  namely,  Ganjam, 
Vizagapatam,  Rajamundry,  Masculipatam;  and  Gun- 
toor,  forming  the  Northern  Circars;  Nellore  and  Ongole, 
northern  division  of  Arcot,  Trichinopoly,  and  Tanjdre, 
in  the  Camatic ;  Dindigul,  Tinnebelly,  Bellary,  Cuda- 
pah,  Seringapatam,  Salem,  and  Kristnagherry,  Coim- 
betoor,  Canara,  Malabar,  and  Mach-as,  chiefly  in  Mysore. 

Extent.  Of  all  these  districts,  the  superficiai  extent  has  been  es- 
tunated  at  125,000  geographical  square  miles ;  rjid  their 
united  population  at  twelve  millions,  exclusive  of  the 
subjects  of  the  Mysore,  Travancore,and  Codiin  princes. 
.  Ill  the  greater  part  of  these  provinces,  before  they 
came  under  the  British  government,  the  same  system 
of  landed  property  and  revenue-policy  prevailed.     The 

Aevejiue.  land  was  the  property  of  government,  and  of  the  ryots 
or  cultivators ;  but  the  share  of  the  government  ab- 
sorbed so  much  of  the  landlord's  rent,  that  the  ryots 
had  little  more  interest  in  the  soil  tlian  that  of  heredi- 
tary tenancy.  The  government  share  for  rice-lands  was 
generally  received  in  kind,  at  the  rate  of  from  40  to  60 
per  cent,  of  the  groas  produce,  afler  deducting  certain 
portions  before  &e  threshing  of  the  grain ;  but,  from 
other  grain-land,  it  was  usually  received  in  money, 
varying  in  amount  with  the  produce.  Besides  this 
land-revenue,  the  public  receints  of  the  Madras  govern- 
ment arise  from  customs  on  tne  imports  by  sea ;  from 
duties  levied  on  the  inland  trade ;  from  a  mono}>oly  of 
the  manufacture  and  sale  of  salt ;  from  licenses  for  the 
manufacture  and  sale  of  teddy  <ffnd  arrack,  and  in  some 
places  also  of  betel  and  tobacco ;  from  stamp  duties, 
post  office,  and  fees  of  judicial  proceedings.  The  fol- 
lowing statement  shews  the  revenues  and  charges  of 
the  presidency  from  all  sources^  fortlie  year  180iJ-9. 


Rcvcimtt^ 

Cftargn. 

Post  Office        .        .  £1G,80S 

Post  Office      .        .    £19,926 

Cuitoms        .        .        152,938 

Kevenues  and  Customs  333,024 

Carnadc        .         .     1,016,679 

Camatic        .        .      333.613 

TangOT*        .        *       431,405 

Tanjore        .        .       130,685 

Mywre        .        .      I,540,2f8 

My«ore        «         .      208,519 

Vissm       .          .        681,807 

Kizara        .         •        77,551 

Xhitch  tetdcuieiits  .          8,727 

Dutch  settlements           9,336 

Travaticoie        .                6,504 

CivU  and  Judicial    .    493,548 

iand        .        .     .    1,057,628 

Military        .        .  3,143,575 

JTarms  and   Licen- 

Buildings and  Forti- 

ces           .            .        61,599 

^cations    .        .       185,966 

£  4,968,321 

.  £l*,935,743 

Total  of  aiarge« 

£4,935,743 

Interest  on  debu 

495,4(>8 

Revenue 


5,431,151 
4.968,321 


l)e6denry         ....  £462,830 

Debt  owing  by  the  Company  at  thU)  £y ^g^^ 

presidency  m  1809                       j  ' 
Amount  of  assets,  debts,  &c.  be-^ 

longing  to  the  Company  at  thev  9,183,682 

Ifme  period        •        .        .         ) 

£2«12^003 


-  The  company  are  possessed  also  of  property  to  a  oon^  Mi 
siderable  amount^  in  plate^  household  furniture,  guns 
on  the  ramparts^  arms^  military  stores^  and  buildings, 
which,  from  not  being  considered  as  immediately  avail. 
able,  is  not  inserted  among  the  assets.  In  1811,  the  Cnil^ 
number  of  civil  servants  on  the  Madras  establishrnent  miliin 
was  206,  and  their  pay,  &c,  f  470,346  per  annuta ;  Ac  «it«4 
number  of  chaplahns  16,  and  their  pay  £  1 4,300;  the"**- 
number  of  surgeons,  101,  and  their  pay  £57,890;  the 
number  of  military  officers,  1S47,  and  their  pay 
£554,481.  The  number  of  regular  troops  of  all  de- 
scriptions then  serving  under  the  presidency,  amount- 
ed to  50,456  men.  Unless  in  the  hills  of  the  North- 
em  Circars,  and  a  few  other  places,  no  military  force  ij 
maintained  by  native  individuals,  whose  ttubulent  re* 
tainers  were  continually  engaged  in  petty  wars  with 
each  other,  by  whi6h  uie  fields  of  the  cultivator  were 
laid  waste,  and  every  species  of  property  destroyed  or 
plundered.  This  unruly  and  restless spirit'of  the  Polygsn 
and  other  chiefs,  which  was  peculiar!  v  prevalent  on  the 
ooast  ofCoromandel,  is  gradaally  yieldmg  to  the  peace- 
able habits  of  the  landholder;  and  the  husbandman  is  en- 
abled to  pursue  the  culture  of  his  fields  without  danger 
or  apprehension.  Any  occasional  recurrence  of  the  for- 
mer evils  is  prora|itly  suppressed  by  the  vigilant  ad- 
ministration of  a  vigorous  government,  keepmg  every 
other  power  in  due  subordination,  and  avoiding  equu 
protection  to  all  ranks  of  ibi  subjects. 

A  supreme  court  of  justice  is  established  at  Madnt, 
on  the  model  of  l^at  of  Fort  William  in  Bengal.  It 
consists  of  a  chief  justice,  and  three  other  judges,  who 
must  have  been  barristers  of  at  least  five  years'  stand- 
ing, and  who  are  appointed  by  the  king.  The  salary 
of  the  chief  justice  is  £6000  per  annum ;  and  that  of 
the  other  judges,  £5000  each,  at  the  exchange  of  eight 
shillings  per  pagoda.  Should  these  judges,  after  seven 
years'  service  in  India*  return  to  £urope,  they  are  en- 
titled to  pensions  out  of  the  territorial  revenues,  not 
exceeding  £l600  to  the  chief  judja^e,  or  £1200  to  the 
junior  judges.  The  law-practitioners  attached  to  this 
court  are  seven  attomies  and  four  barristers. 

The  commerce  of  Madras,  owing  to  the  want  of  a  Tni^ 
secure  port,  and  of  navigable  rivers,  is  much  inferior 
to  that  of  the  other  two  presidencies.     The  Camatic 

Srovinoe  also  is  generally  sterile  in  comparison  with 
engal ;  and  produces  none  of  the  staple  articles  in 
such  quantities,  or  at  so  low  a  price,  as  to  maintain  a 
competition  in  the  foreign  markets.  The  staple  article 
of  export  by  the  East  India  Company  is  piece  goods. 

The  following  details  of  the  private  trade  daring 
sixteen  months,  from  January  Ist,  J  811,  to  April  50th, 
1812,  (whidi,  however,  was  accounted  rather  an  un- 
favourable year,)  may  furnish  an  idea  of  the  commer- 
cial  transactions  in  the  presidency. 

From  America,  the  total  value  of  imports,  dormg  l«^ 
the  above-mentioned  period,  consisting  principally  ^^^^ 
the  inferior  sorts  of  wine,  gin,  brandy,  hamsy  tongues,  ^ 
and  other  provisions,  was  104,017  arcot  rupees;  and 
that  of  the  exports  to  America,  consisting  of  the  pro* 
duce  and  manufactures  of  the  districts  under  the  Ma- 
dras presidency,  874,579  arcot  rupees.  ^        .         .^ 

From  Batavia,  the  valu^  of  imports,  consisting  pf^  ^  ^ 
cipally  of  prise  sugar,  sent  by  the  agents  of  the  captors, 
with  a  little  sugar-candy  and  tutenague,  was  ^>^ 
arcot  rupees ;  tl^  of  the  exports  to  Batavia,  composed 
chiefly  of  piece  goods,  was  259,576  rupees,  besides  a 
re-export  of  goods,  chiefly  wines  and  other  Europetfi 
articles,  for  the  Europeans  in  Java^  to  the  axnoant  ol 
^1,555  rupees.  ^ 

From  Bengal^  the  value  of  import^  consisting  •l'"^  **"*^ 
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umfcmity  of  grain,  ptrticalwly  ricd,  tiw  »lk,  canvas, 
piece-goods,  muslins,  coarse  shawls,  long*pepper,  su« 
Ijar,  borax,  uiltpetre,  wines,  and  (nrecious  stones,  was 
3,0W,18O  arait  rupees;  that  of  the  exports  to  Bengal, 
eonsuting  chiefly  of  some  red-wood,  coloured  piece- 
goods,  and  salt,  was  only  130,507  rnp«e9,  besides  a 
considerable  re^erport  trade ;  but  the  principal  returns 
from  Madras  to  Bengal,  for  its  imports,  are  made  in 
bills.  Fiwn  Bombay  and  Bussorah,  the  value  of  irn* 
ports,  consisting  principally  of  dried  fruits  and  drugs 
frora  the  former,  nrst  received  there  from  the  Penrian 
Slid  Arabian  gulphs,  besides  cotton  goods  first  received 
from  Bengal  and  China  ;  and  from  the  latter  place,  of 
dried  fruits,  hing,  mttidesty,  brimstone,  and  horses* 
was  162,861  areot  rupees ;  that  of  the  exports  to  Bom- 
bsy,  consisting  chieny  of  some  chinta  and  coloured 
turbans,  and  a  small  proportion  of  long  doth,  was  only 
S(^,569  rupees. 

From  the  Brazils  to  Madras,  there  is  very  little  corn* 
meres,  as  the  Portuguese  vessels  usually  proceed  du 
recUy  to  Bengal,  where  the  articles  calculated  for  their 
markets,  namely,  fine  silk  and  piece  goods,  are  pro- 
cored  on  more  reasonable  terms  than  at  Madras. 

From  Ceylon,  the  value  of  imports,  consisting  of  ar« 
raek,  for  th^  use  of  the  navy  and  European  tixmps,  and 
a  number  of  articles  for  re>exportation  to  China,  such 
as  bich^  de  mer,  shark  fins,  ebony,  chayroot>  palmeras, 
snd  reepers,  >fras  743,859  arcot  rupees ;  that  of  the  ex* 
poru  to  Cejlon,  prindpally  European  and  China  arti« 
tides  ie»exported  for  the  consumption  of  the  Euro* 
pesos  on  that  island,  was  only  18^055 :  the  supplies  of 
grain  requited  by  Ceyloo,  being  chiefly  furaished  firom 
Bengal. 

From  China,  the  value  of  imports,  in  the  usual 
China  goods,  such  as  tea,  sugar,  nankeen,  p<Mroelain, 
alum,  camphor,  arsenic^  tutenague,  China-root,  galengal, 
piece-goods,  stationery,  ScC.  was  l,S86,9^S  aroot  ru- 
pees. That  of  the  exports  to  China,  oonsistii^  chiefly 
of  cotton,  bat  less  than  usual,  owing  to  the  failure  m 
that  crop  in  the  aouthem  diadricts ;  and  re-exports,  es- 
pecially of  Ceylon  produce,  was  918,662,  besides  some 
ebony  and  other  articles,  which  made  up  the  difier- 
enoe. 

From  London,  the  value  of  imports,  consisting  of 
the  investments  by  the  captains  and  officers  d  the 
Company'a  ahips  in  the  various  European  goods,  met> 
als,  naval  atorea,  wine,  &c.  was  1,767,204>  arcot  rupees. 
That  of  the  exports,  namely,  indigo,  formine  about  one- 
half  of  the  whole,  piece-goods,  and  rough  diamonds, 
^*>  979>0OO  raphes,  besides  oonsidemble  re-exports  of 
prise  spices  and  pearls. 

From  Madeira,  wine  was  imported  to  the  value  of 
60,378  aroot  rupees. 

From  the  Malabar  coast,  there  was  a  small  import  of 
pepper,  timber,  coh",  cordage,  &c.  amounting  in  value 
to  1 1,41 0  arcot  rupees. 

From  Manilla,  the  value  of  imports,  in  soft  sugar, 
indigo,  and  treasure,  was  225,964'  arcot  rupees.  That 
of  the  exports,  in  various  descriptions  of  pie<ce-goods 
snd  cotton,  the  former  for  Spanish  America,  and  the 
Istter  for  China,  was  572,483  rupees. 

From  Manritios  and  Bourbon,  the  value  of  imports, 
in  coffee,  doves,  brandy,  copper,  iron,  lead.  Sec.  was 
202,096  arcot  rupees.  That  of  the  exports,  consisting 
of  kng  doths,  blue  cloths,  handkerchiefs,  muslins, 
gin^iams,  ponjum  doths,  salampores,  with  a  small  re^ 
export  of  European  and  China  goods,  was  1,1 57^646 
sroot  rupees. 

From  Pegu  and  the  Birman  empire,  the  value  of  im« 


ports,  chiefly  in  timber  and  horse?,  was  49S,64S  arcot  ^drat^ 
rupees ;— that  of  the  exports,  almost  entirely  of  piece-  ^— "^'^ 
goods,  with  a  few  reexports  of  metals,  spices,  glass- 
ware,  and  naval  stores,  was  215,006  rupees. 

Aitsot  Rupees* 
Total  exports  in  private  trade,  exclusive  of  trewurc .  1S,869»049 
Total  of  importe  .  .  ...  12,039,679 


Bslanee  in  fiivour  of  the  export  trade 

TfeMOK  fanported  into  Madxae  and  its  luboidiiuile 

ports        .  •  •  •  • 

Treasure  exported  •  •  •  • 


829.370 

AxcotRttpeet. 

4^176,020 
318,677 

3,857,452 


Surplus  of  treasure  imported  .  • 

The  value  of  the  investment  exported  by  the  East 
India  Company  from  Madras,  during  the  official  years 
of  1811-12^  was  as  follows  : 


To  London, 


CoduQsal 

Hemp 

Piece-goods 

Saltpetre 

Sugar 


12,454 

8,272 

4.416,163 

22.545 

10,227 


4^463,661 


e 


To  Si.  Helena, 


GbohuD  Bseda 
Pie<»goods 


40 
6,752 


To  the  Isle  qf  France. 


Pieoe>foods 


6,792 


18,92» 


Aroot  zupeei,  4,489,282 


'  At  Madras,  accounts  are  kept  in  star  pagodas,  fa-  Coins, 
hams,  and  cash.  Eighty  cash  make  one  fanam ;  12 
fanams  a  rupee ;  and  42  fanams  a  star  pagoda,  in  the 
bank  of  the  European  merchants ;  but,  among  the  na- 
tives, there  are  12  fanams  60  cash  to  a  rupeei  and  44 
fknams  50  cash  to  a  pagoda.  The  p^oda  fluctuates  in 
the  market  from  44  to  46  fanams.  The  current  coins 
are  various  sorts  of  psgodas,  arcot  rupees,  single  and 
double  fanams,  and  copper  coins  of  20,  10,  5,  and  ]^ 
cash  each.    For  adjusting  the  customs,  ,    . 

The  pound  Sterling  is  valued  at  2  pagodas  21  iaiiams 
'  The  Spanish  dollar  at  28  fanams  40  cadi 

The  China  tael  at  1  pagoda 


The  pagodk  at  ^3^  Bombay  rupees. 

100  Star  pagodas,  in  the  Company's  scoountsi  at  425  current  ru* 


{3|  Sicca  rupees. 


The  town  of  Madras  stands  close  upon  the'  shore.  Town  of 
and  is  very  unfavourably  situated,  either  for  the  pur-  Madras, 
poses  of  commerce,  or  the  conveniences  of  a  capital. 
The  coast  forms  nearly  a  straight  line,  swept  oy  a 
strong  current,  and  without  any  port  for  snipping* 
Large  ships  generally  moor  about  two  milgi  from  the 
shore,  in  nine  fathoms,  and  with  the  flag-stsff  W.N.W. ; 
but  tJie  station  in  the  roads  becomes  very  hazardous 
from  the  beginning  of  October  to  the  end  of  December. 
There  is  also  very  great  difficulty,  and  even  no  small  Landing, 
danger  in  landing  from  the  vessels,  in  Consequence  of 
a  tremendous  surf  which  breaks  upon  the  shore,  even 
in  the  mildest  weather,  and  which  no  boats  of  European         « 
construction  are  able  to  withstand.     The  boats  of  the 
country,  generally  called  accommodation  boats,  which 
are  used  for  crossing  those  dangerous  waves,  are'singu* 
tarly  formed  without  ribs  or  keel,  with  flat  bottomsi 
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Madras,    and  Without  any  iron  in  their  wholo  fabric    Their- 
'  planks,  which  are  very  thin,  are  sewed  together,  hav- 
ing Btraw  in  the  seams  instead  of  caulking ;  and  are 
thus  so  flexible,  as  to  yield  like  leather  to  the  impulse 
of  the  breakers.    They  are  very  lar^  and  light,  and 
have  a  bench  at  one  end,  covered  with  cushions,  and 
protected  with  a  curtain,  so  that  passengers  mav  be 
Kept  dry,  while  the  surf  is  breaking  around  tnem. 
The  rowers  sit  oq    bars  on  the  .very  .edge  of  the 
boats,  and  are  entirely  naked,  except  a  turban  on  the 
head,    and   a   half  handkerchief  about   the  waist; 
while  their  bodies  are  in  a  manner  whitened  by  the 
crust    of   salt   left   upon    them    by  the    sea*water. 
"  While  I  was  observing,'*  says  Mrs.  Graham,  when 
describing  her  landing  in  one  of  the  boats,  <'  its  struc- 
ture and  Its  rowers,  Uiey  suddenly  set  up  a  song,  as 
they  called  it ;  but  I  do  not  know  that  I  ever  heard  so 
wild  and  plaintive  a  cry.    We  were  getting  into  the 
surf;    the    cockswain   now  stood   up,  and  with    his 
voice  and  his  foot  kept  time  vehemently,  while  the  men 
worked  their  oars  backwards,  till  a  violent  surf  came, 
struck  the  boat,  and  carried  it  along  with  a  frightful 
violence ;  then  every  oar  was  plied  to  prevent  the  wave 
from  taking  us  back  as  it  receded,  and  thiawas  repeat- 
ed Hve  or  SIX  timeS)  the  song  oi  the  boatmen  rising  and 
falling  with  the  waves,  till  we  were  dashed^iffh  and 
dry  upon  the  beach."    The  boats  belon^ng  to  ships  in 
the  roads  sometimes,  anchor  on  the  outside  of  the  surf, 
and  wait  for  the  countrv  boats- from  the  beaeb,  to  con- 
vey their  passengers  ashore.    When  Uie  weather  is  so 
tempestuous  as  to  render  it  haxardous  even  for  the 
country  boats  to  pass  and  repass,  a  flag  is  displayed  at 
the  beach-house,,  to  caution  all  persons  on  bowrd  the  ves- 
sels in  theroads  from  attempting  to  land.    The  fisher- 
men, and  others  of  the  lower  class  who  are  employed  on 
the  water,  use  floating  machines  of  very  simple  con- 
struction, named  catamarans  ;  which  are  formed  of  twp 
or  three  light  logs  of  wood,  eight  or  ten  feet  lopg,  lash** 
ed  together,  with  n^  small  piece  of  wood  between  them 
to  serve  as  a  stem-piece.    They  contain  two  men,  who 
launch  themselves  through  the  surf  by  means  of  their 
paddles,  to  fish,  or  carry  letters,  or  convey  jmall  re^ 
freshments  to  ships,  when  no  boats  could  venture  out 
These  men  wear  a  pointed  cap  made  of  matting,  in 
which  the  letters  are  secured  from  damage,  however  of- 
ten the  rowers  may  be  covered  by  the  water,  or  wash- 
ed from  the  catamaran.    They  regain  the  raft  by  swim« 
ming,  though  sometimes  prevented,  by  falling  a  prey 
to  the  sharks ;  and,  to  encourage  them  in  so  dangerous 
a  service,  medals  are  conferred  on  those  who  distinguish 
themselves  by  their  care  in  conveying  papers  through 
the  surf,  or  by  their  exertions  in  saving  persons  m 
danger. 
^PP^'  The  approach  to  Madras  from  the  sea,  presenting 

ance  of  the  p^^^  f^^^  sandy  shores  to  the  north  and  south,  with  a 

few  small  hills  inland,  exhibits  a  striking  appearance  of 
barrenness;  but  the  pro^iect  greatly  improves  on  a 
closer  inspection.  The  beach,  covered  with  moving 
crowds ;  th%  public  offices  and  storehouse,  which  are 
^e  buildings,  erected  near  the  shoresi  supported  on 
arched  bases,  with  colonnades  to  the  upper  stories,  and 
covered  with  the  hard,  smooth,  and  bttutifully  polish- 
ed shell-mortar  of  the  country ;  the  fortification  of  St 
George  within  a  few  yards  of  the  sea ;  the  minarets  and 
pagodas,  mixed  with  trees  and  gardens,  seen  at  a  dis- 
tance, present  altogether  a  very  interesting  appearance 


but  from  its  greater  facility  of  being  reKeved  by  wti, 
and  the  nature  of  the  ground,  which  allows  an  enemy 
little  choice  ill  conducting  his  attack,  it  is  deemed  equal 
in  strength,  besides  the  farther  convenience  of  reouir* 
ing  a  much  smaller  garrison.  In  the  mid<He  ot  the 
present  fortress  stands  the  original  fort  fivst  erected  in 
the  settlement,  but  now  mostly  converted  into  govern- 
ment- offices  and  town  residences  for  some  of  the  dvil 
servants.  To  the  south  of  the  finrt  stands  the  churcfa, 
and  to  the  north  of  it  the  exchange.  On  the  last  men* 
tinned  building  a  lighthouse  was  erected  in  1796,  the 
light  of  whidi  is  90  feet  above  the  level  of  the  sea,  sod 
may  be  seen  from  a  ship's  deck  17  miles  at  sea.  The 
government  bouse,  a  Iwgeand  bandsonM  edifice,  is  in 
the  Choultry  plain,  on  w  edge  of  the  esplanade ;  and 
near  to  it  .are  Chepauk  gardens,  the  residcnoe  of  the 
Nabob  of  the  Camatic.  The  Choultry  plain  cpmmcn* 
ces  about  a  mile  and  a  quarter  south-west  of  Fort 
George,  torn  which  it  is  separated  by  two  small  ri- 
vers j  one  of  which,  the  Triplicane,  winding  from  the 
west,  reaches  the  sea  about  1000  yards  to  the  south  of 
the  glacis ;  and  the  other,  coming  from  the  oortkwcit, 
and  passmg  the  western  side  of  the  black  town,  ptO" 
ceeda  eastward  within  100  yards  of  the  sea,  washiogtbe 
foot  of  the  glacis,  thence  continuing  in  a  Southeilj  di« 
rection  paridlel  with  the  beach,  joina  the  aaouth  df  the 
Triplicane.  The  plain  extenda  twomilea  to  the  veis* 
wara  of  the  endoiiices  which  boui\d  the  St.  Ihmk 
road,  and  terminateaontfae  other  at  a  large  body  of  wi* 
ter  i^led  the  Meliapour  bank. 

Madras  has  no  European  town,  eaDoe|it  a  few  hoasa 
in  the  fbrt  The  settlers  reside  entirely  in  their  gl^ 
den-houses,  repairing  to  the  fort  in  the  morning  fiir  the 
transactions  of  business,  and  retaming  home  in  the  af- 
^moon.  These  garden-hooies  are  ^esMemtty  osdy  of 
one  story,  but  of  a  pleasing  style  of  aechileetine.  Thdr 
pvMrticoes  and  verandahs  are  supported  I7  chonswd 
pillars ;  and  their  walls  are  of  theaancmBfeeriali,eithff 
white  or  coloured.  They  are  cloaely  surrounded  bv 
plantations  of  trees  and  shrubs ;  butr  in  the  sandy  toil, 
powers  ahd  fruits  are  not  easilv  raised  The  floors  sit 
covered  with  ratan  mats ;  and,  duriog  the  hot  winds, 
mats  made  of  the  roots  of  cusa*  grass,  which  has  a  plet* 
sant  stnell,  are  placed  against  the  doors  and  windows, 
and  constantly  watered ;  so  that  the  air  which  flovi 
tlm>ugh  them  spreads  an  agreeahle  freshness  and  fitf- 
rance  throughout  the  rooms,  which,  without  the  cooU 
^  ing  influence  of  these  mats,  would  be  oppressive  u  i 
^maoe. 

The  black  town  of  Madras  stands  to  the  ncHthwtfo 
of  the  fort,  from  which  it  is  separated  bv  a  spscious 
e8[4anade.  It  was  fomaerly  surrounded  by  fortifica- 
tions sufficient  to  resist  the  incursions  of  cavalry ;  but 
which,  having  long  become  unnecessary,  are  now  mudi 
neglected.  Like  other  native  towns,  it  is  an  irregohr 
and  confused  mixture  of  brick  and  bamboo  houiety 
and  makes  a  better  appewance  at  a  distance  than  when 
closely  inspected  In  this  town  reside  the  native  Ar- 
menian and  Portuguese  merchants,  and  also  many  Eu- 
ropeans unconnected  with  government  In  IfiOS,  a 
navigable  canal  was  opened  from  the  black  town  t» 
Ennore  river,  12  feet  deep,  40  broad  atthetc^  and 
10,560  yards  in  length.  By  this  canal,  boats  go  to 
Pidicat,  from  which  Madras  is  supplied  widi  charcosL 

The  new  church,  ktely  built  on  Choultiy  plain,  » 
a  beautiAil  specimen  of  Ionic  architecture.  Toe  na^H 
hospital  at  Madras  is  a  kige  and  handsome  building; 


i-s 


Hfloa 


Fort  George,  which  was  planned  by  Mr  Robins,  is,  in    -w«^ „ . 

its  present  state,  a  strong  handsome  fortress,  neither  so    with  a  large  platform  on  the  top,  where  the  <|2J|^*r 
extensive  nor  so  regular  aa  Fort  WiUiam  at  C^lcuttaj    cents  take  exercise,  and  enj«iy  the  fresh  air.    Tneic 
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irai*  «ft  exeeHent  Mden/ and  a  Mq^voriCy  attached  to  tfie   taktto  act  at  kkUirpf^kH,  to  make  k\\  torts  of  pur-    Madfai. 
r*^  hotpitalj  whMh  fiuviidies  empbyment  to  the  invalidt.    ehasety  to  prtfvido  tervants,  palankeens,  tradesmen^  '^  »  '■-^" 
The  botanical  garden,  which  tiie  lale  Sir  James  Ander-    and  to  transact  whatever  bushieflfs  a  stranger  may  re- 
son  had  phmtad  at  a  vast  expense,  was  ahnoat  entirely    qnire.    There  are  numbers  of-  French  pedlars  from 
destroyed  by  a  violent  hamcaiie  in  1807>  and  is  now    rondicherry,  with  boxes  of  lace  and  artificial  flowers, 
in  a,  state  of  niia.    But  a  few  of  the  useful  plants  still    chiefly  made  by  the  ladies  of  the  decayed  French  fa« 
sarviye,  especially  the  nopal,  (cactus)  an  excellent  anti-    milies  in  that  settlement ;  and  a  class  of  Mahoroedans 
soorbutici  which  is  furnished  to  all  the  king^s  ships  on    also  go  about  selling  moco  stones,  garnets,  coral,  petri- 
the  station.    Among  the  charitable  institutions  of  the    fied  tamarind  wood,  f  found  in  the  sands  around  Mad- 
place  are  a  nu^  and*  female  orphan  asylum,  both  of   ras,)  mock-amber,  (tne  gum  of  a  tree  in  the  Malabar 
whidi  are  well  conducted,  the  guis  being  instructed  in    forests,)  and  a  variety  of  other  trinkets.    The  Madras 
all  kinds  of  needle- work,  and  the  boys  brou^t  up  to   jugglers  are  celebrated  all  over  India,  both  for  their 
different  trades.     The  pantheon,  an  elegant  edificcj    sleij^ht  of  hand,  and  for  thcjr  feats  of  agility ;  and  in 
used  aa  a  ftee^aasons'^  lodge,  contains  a  balUroom,  a    their  exhibitions  they  are  commonly  naked  from  the 
theatre,  card-brooms,  and  verandahs.    Among  the  pub-    waist  upwards,  so  as  to  derive  no  advantage  from  the 
lie  places  may  be  mentioned  the  Mount  Rmd,  (lead^    concealment  of  any  implements  in  their  dress.    '  The 
ing  from  Fort  George  to  St.  Thomas'  Mount,)  which    performer,'  says  Mrs.  Graham,  '  todk  up  a  pinch  of 
is  smooth  as  a  bowling-green,  and  fdanted  on  each  side    white  sand  between  his  finger  and  thumb,  ana  scatter- 
with  banian  and  ydlow  tulip  trees.    On  this  road,  a^    ing  it  gently  before  us,  dropped  it  of  a  red,  blue,  or 
bout  five  mUes  from  Fort  George,  is  a  cenotaph  erect-    yellow  colour,  as  we  required ;  and,  throwing  up  eight 
ed  to  the  metxiory  of  Lord  Comwallis,  on  which  a  vast    balls  into  the  air,  kept  them  in  a  ring  at  equal  distan- 
sum  oimemiey  waa  expended.  ces  for  a  considerable  time/    *  The  small  exhibitions 

mk  The  country  around  Madras  is  almost  .a8>  level  as  being  over,  he  took  a  round  stone,  as  large  as  his  head, 
iij*  Bengal,  and  in  general  exhibits  a  naked,  brown,  dusty  between  his  heels,  and,  making  a  spring  with  it,  he 
plain,  with  few  villitfes,  and  with  no  other  relief  to  tiie  threw  it  to  a  considerable  height,  and  caught  it  on  his 
eve  except  a  range  o?  abrupt  detached  hills  to  the  soathr.  shotdder,  whence,  by  another  effort,  he  threw  it,  ani) 
The  roads  in  the  immediate  vicinity  are  kept  in  excel*  Caught  it  on  his  back ;  and  so  on,  receiving  it  on  his 
lent  repair,  and  are  ornamented  with  borders  of  shadv  sides,  the  inner  part  of  his  elbow^  his  wrist*  or  his 
trees.  The  huts,  seen  at  a  distance,  are  covered  wim  **  stomach."  But  the  most  curious,  though  disgusting 
tiles,  and  have  a  better  inipearanoe  than  those  of  Ben-  sight,  was  the  swallowing  the  sword;  and  in  this  there 
gal;  and  the  inns  and  cnonltries,  which  are  common  is  no  deception,  for  I  handled  the  weapon  both  before 
on  tfie  road,  evince  an  attention  to  travellers  not  to  be  and  after  he  performed  the  operation.  1  should  have 
found  in  that  provinces  The  soil  in  the  vicinity  of  thought  that  this  exercise  would liave  injured  him,  but 
Madraa,  when  wdl  cultivated,  podnces  good  crops  of  he  is  the  healthiest-looking  native  I  have  seen,  well 
rice,  provided  the  tisual  quantity  of  rain  falls  in  the  made  and  proportioned.  They  begin  this  trade  when 
wet  seaeon ;  and,  in  some  places,  the  industry  of  the  very  young,  tne  children  exercising  with  short  bits  of 
natives  creates,  by  means  of  irriffation,  a  refk^eshiiiff  bamt>oo,  which  are-  lengthened  as  the  throat  and  sto- 
verdore.  A  considerate  part  of  Uie  country,  thoi^  inach  are  able  to  bear  diem.'  The  language  spoken  at 
at  present  naked,  is  considered  as  capable  oi  raising  Madras  by  the  natives,  is  the  Talinga,  usually  called 
trees  and  hedges ;  and  shews  symptoms  of  being  in  a    the  Mdabar. 

progreaaive  state  of  improvenlent.    Near  to  Condatoru>        The  style'of  Hviilg  among  the  Europeans  at  Madras  Manners 
paxticukurly,  it  assumes  a  very  pleasing  aspect     Njn-    has  more  external  elegance  than  at  Bombay,  but  is  and  cot- 
merous  small  canals,  from  the  Saymbrumbacum-tank^    much  the  same  as  at  Calcutta.    During  the  cold  sea-  ^o°^  ' 
convey  a  constant  supply  of  water  to  moat  of  the  neq^h-    Son,  there  are  monthly  assemblies,  with  occasional  balls, 
bouring  Mds,  without  the  trouble  of  machinery ;  and    all  the  year.    Among  the  principal  |Aaces  of  public  re« 
two  crops  of  rice  are  thus  prodmoedin  tiie  year.    The    sort,  is  the  Mount-road,  leading  firom  the  fort  to  St 
cattle  in  the  neic^kbouihood  of  Madras  are  a  small    Thomas^  Mtramt^  ah'ekd;^  described.    It  is  the  fashion 
bfeed  of  the  species  common  in  the  Deeean,  but  larger    fbr  the  ladies  and  gentlemen  to  repair,  in  their  gayest 
than  those  wmdi  are  reared  in  the  southern  parts  of    eouipages;  tb  this  road,  during  die  cool  of  the  evening, 
Bengal.    Buffaloes  of  a  snail  sise  are  generally  used    wtiere  they  drive  arojund  the  cenotaph  for  an  hour,  con- 
in  carta  in  the  vicinity  of  the  town.    Meat,  poultry,    versing  together,  or  displaying  their  finery.    «  But  the 
fish,  and  other  refreshments  far  shipping,  may  be  pro^    greatest  lounge  at  Madras  is  during  the  visiting  hours,' 
cured  in  suffieieni  quantity,  but  neither  of  so  food  a    from  niiie  o'clock  till  eleven,  when  the  young  men  go 
quality,  nor  at  so  cheap  a  rate  as  in  Bengal.    The  wa^i    flnm  house  to  house,  to  retail  the  news,  ask  commis* 
ter  is  exoeUent,  and  is  supplied  by  the  native  boats  at    sionsto  town-  fbr  the  ladies,'  &a     'When  all  the  vi- 
tpedBed  prieea.    Wood  and  fuel  are  scarce,  and  of    alters  who  have  any  business  are  gone  to  their  offices, 
consequence  dear.    On  aeoowit  of  the  higfaer  price  of    another  troop  of  idlers  appear,  who  rentdn  till  tiffin  at 
povieKma,  wages'  are  also  hi^ber  than  at  Calcutta;    two  o'clock,  when  the  real  dinner  is  eaten,  and  wines 
bnt  fewer  servants  are  kept,  while  nuvters  are  aa  well    and  strong  beer  frdm  England  are  freely  drunk.'    The 
served.    Housdiold  servants  leceiTe  fmn  two  to  five    party  then  sepal'ate,  and  the  ladies  retire  to  rest,  or  to 
pagodaa  per  month;  and  the  hire  of  a  paknkeen  is    read,  until  fiVeo'do^k,  about  which  time  the  master  of 
four  and  a  half  pagodas*  per  month.    For  the  field-scr*    the  house  rettims  from  tiie  Fort,  when  an  excursion  to 
vice,  bearers  reeeive  ea»  two  pagodaa  monthly;  but,    the  Mouftt-rOad;  and  dhiuer  afterwards,  conclude  the 
at  the  presidency^  only  one  and  tbreeofburth  pagodas,    ooeupatiens  of  thetlay,  unless  prolonged'  by  a  ball  or 
The  nie»>servants  are  chiefly  Hindoos;  bnt  a  great    supper  party  at  night 
proportion  of  the  female  servante- are  native  Pbrtn-        The  following*  table  of  the  climates  at  Fort  St  Climate. 

S»e.    On  landing  at  thetowny  paasengers  are  immek    George;  by  John  Chamier,  Esq.  was  constructed  from 
tely  surrounded  with  servants  of  all  kinds  poshing    nearly  four  thousand  observations,  made' in  an  interval 
for  employment;  eqpeeiaUy^  by.'dobaahieay  wIm  uaden-    of  bevweeUF  three-'ai^^bur  years,  muhouse  fronting 
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Madras    SE.«  and  about  a  mile  distant  from  th^'Sea.    It  nhewn 
II         that  the  medium  heiglit  of  the  thermometer  at  Madras 
IS  80.9 ;   the  genef^T  greatest  heat^  Bid ;  the  least, 
75^;  the  extreme  difference!  11  {. 
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Monifi. 

Medium. 

CreaUst  heat. 

Bxtreme 

• 

d^ff^enee 

Januuy 

75^1 

79.7 

69.S 

10.4 

February 

76.6 

.   82.0 

70.6 

11.4 

March 

80.5 

85.7 

74  0 

11.7 

April 

83.2 

86.7 

77.7 

12.6 

May 

8*.7 

92.2 

7a3 

13.9 

June 

65.9 

94.3 

81.7 

12.6 

July 

841 

91.0 

790 

12  0 

August- 

82.9 

89.2 

77.8 

11.4 

September 

82.9 

89.5 

78.0 

11.5 

October     , 

80.SI 

873 

74.0 

13.0 

November 

7T.8 

83.0 

72.3 

10.7 

December 

711 

81.3 

7ao 

8.3 
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87.5 

75  5 
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In  179  h  the  total  population  of  both  towns  was  es« 
timated  at  300,000  persons ;  and  the  number  is  sup* 
posed  to  have  rather  increased  than  diminished  since 
that  period.  Madras  is  1030  miles  travelling  distance 
from  Calcutta ;  770  from  Bombay  ;  205  from  Tanjore; 
905  from  Surat;  1295  from  Delhi;  290  from  Seringa 
apatam..  Lat  IS""  5'  north;  long.  80**  25' east.  Sc^ 
Rennel's  Memoir  of  a  Map  of  Hindoslan  ;  Valentia'a 
Travels,  voL  7. ;  Orme's  Military  Transaciious  in  In^ 
dia;,  Milbume's  Oriental  Commerce;  F.  Buchanan's 
Travels  in  Mysore  ;  Mrs.  Graham's  Journal  of  a  Resi^ 
dence  in  India  ;  llamilton's  East  India  Gazetteer  ;  Wa- 
then's  Voi/age  to  Madras,     (g) 

MADREPORE.    See  Vermes. 

MADRID,  the  metropolis  of  Spain,  in  40^  24'  67" 
North  Lat.  and  3""  42'  15''  West  Long,  is  situated  al- 
most in  the  centre  of  the  kingdom,  about  100  leagues 
from  each  frontier.  It  stands  on  a  £ew  low  hills,  in 
the  midst  of  an  immense  but  uninteresting  plain;  and, 
as  there  is  a  regular  ascent  from  the  coast  of  the  Medi- 
terranean, its  level  above  the  sea  is  not  less  than  2276 
feet  Its  origin  has  been  ascribed  to  the  Greeks,  and 
it  has  been  considered  by  others  as  the  ancient  Mantua 
Carpetanorum ;  but  it  is  first  known  in  history  only  as 
the  palace  or  pleasure»house  of  the  kings  of  Castile ; 
and  is  said  to  nave  been  founded  by  Alphonso  VI.  of 
Leon,  and  I.  of  Castile,  who  reign^  in  the  end  of  the 
eleventh  century.  ■  It  w:as  sacked  by  the  Moors  in  1 109» 
and  overthrown  by  an  earthquake  about  the  middle  of 
the  fourteenth  century,  under  the  reign  of  Peter  the 
Cruel,  but  was  rebuilt  by  Henry  II..  the  successor  of 
that  prince.  As  being  then  only  the  country  residence 
of  the  sovereign,  the  increase  of  houses  in  the  vicinity 
was  regulated  by  the  frequency  and  duration  of  the 
royal  visits.  Considerable  additions  were  made  to  the 
growing  town  in  the  time  of  Charles  I.  who  made  it  bis 
principal  residence ;  and  it  was  chosen  as  the  seat  of 
government  by  Philip  II.  his  son,  in  1563. 

The  city  is  now  about  two  leagues  in  circumference, 
of  a  square  form;  and,  when  seen  at  a  little  distance, 
presents  no  appearance  of  a  magnificent  capital;  as  little 
else  is  seen  but  its  numerous  church^towers  and  spires. 
It.centains  1 5gates,  42  smiaresj,  506  streetsi  1 3S  chuvche8» 
convents,  colleges,  and  hospitals,  65  public  edificea^ 
17  fountains,  sevexal  promenades,  and  7398  houses. 

The  streets  are  well  laid  out»  and  many  of  them  hand- 
some, except  within  the  ancient  boundary,  where  they 
are  crooked  and  narrow*    Many  i£  them  are  long. 


broad,  and  4traigfat  One  of  the  moit  remsrkablf,  Jim 
tbongh  little  frequented,  is  the  large  street  of  St.  Ber-  ^ 
nard ;  but  that  of  Alcala  surpasses  all  the  restin  betttty 
and  extent,  though  the  houses  are  not  equally  good  nor 
sufficiently  high  in  proportion  to  the  breadth  of  the 
street.  The  houses  in  general  have  narrow  awkwird 
entrances,  dose  and  confused  apartments,  and  little  t^ 
pearance  of  interior  cleanliness.  The  streets  are  paved 
with  sharp  stones,  which  renders  them  unpleasant  to 
strangers ;  and,  though  there  is  a  pavement  of  flat  srones 
cm  each  side,  it  is  so  natrrow  as  to  admit  only  of  one 
person  passing  at  a  time.  They  are,  however,  extreme- 
ly clean  and  well  lighted. 

Among  the  squares,  the  most  worUiy  of  notice  areSqon 
the  square  of  the  palace,  which  is  of  great  extent,  and 
open  on  one  side  towards  the  river  Manxanares,  bat, 
excepting  the  front  of  the  palace,  has  no  handsone 
buildings;  the  Puerto*  del  Sol,  rather  of  a  circular  form, 
from  which  fiveof  Uie  finest  streets  diverge,  and  vhidi 
is  the  most  frequented  spot  in  Madrid,  particularly  by 
the  idlers  and  collectors  of  news;  the  Plasa  Mayor, 
near  the  centre  of  the  city,  a  long  recstangular  area,  is 
which  the  houses,  resting  on  piazzas  supported  by  piW 
lars  of  freestone,  are  built  in  the  most  exact  style  of 
uniformity,  where  all  the  public  ffttes  and  principal  com- 
mercial transactions  take  place ;  and  the  square  of  the 
mansion-house,  which,  though  small, 'is  regular,  and  or- 
namented by  a  singular  fountain  of  four  lions  support- 
ing a  tower,  with  a  female  figure  on  th'e  top,  in  a  mili- 
tary habit,  bearing  a  standard  in  her  hand. 
.  There  are  no  ancient  edifices  in  Madrid,  and  even  few  U^m 
of  the  churches  exhibit  any  thing  reAmarkable  in  their 
structure,  or  contain  any  very  valuable  specimens  of 
the  arts.  St.  Jerome's  church  has  a  gate  rieUy  oru-cbaithi 
mented  with  Gothic  sculpture,  and  St.  John's  oontaini 
several  beautiful  specimens  of  Doric  arcbitecture,  with 
jome  handsome  monuments.  St.  Isidore's  presents  a 
noble  front,  and  contams  soque  good  paintings.  The 
church  of  the  Mendicant  Friars,  one  of  the  lai^^est  in 
the  city,  and  built  in  the  form  of  a  Latin  crass,  containi 
a  dome  punted  in  fresco  by  Colonna,  and  several  paint- 
ings and  statues.  The  church  of  the  Incarnation,  of 
the  Ionic  order,  is  one  of  the  handsomest  in  Madrid; 
and  exhibits  a  profusion  of  the  finest  marbles  in  the 
construction  of  its  principal  altar.  The  church  of  the 
Visitation,  which  was  built  at  an  immense  expence  by 
Ferdinand  VI.  and  his  queen  Barbara,  contains  many 
valuable  materials,  but  is  generalljr  considered  ss  dia* 
playing  no  marks  of  good  taste  m  their  disposition. 
St.  Isidore's  chapel,  or  the  church  of  St.  Andrew;  the 
Bishop  of  Placentia's  monument,  in  the  Bishop's  cha- 
pel; the  tabernacle  of  silver  in  St  Martin's;  and  the 
altars  of  the  churches  del  Salvador  and  Descalstf 
Heales,  are  all  worthy  of  notice.  Several  ci  the  g»MtGt» 
particularly  the  Franciscan  and  St.  Vincent's,  both 
of  the  Doric  order ;  and  the  modem  one  of  Mm 
are  fine  structures.  The  principal  of  the  other  pob-  fnbte 
lie  buildings  are  the  quarters  of  the  life  goMr^Mm 
which  contain  stables  for  600  or  700  horses ;  the  cuj 
tom-house  is  of  great  height ;  the  post-house,  whidi 
has  a  very  irfiposing  aspect ;  the  state  prison,  a  simpf 
and  beautiful  structnre,  and  the  cooncd-house,  jrhicfi 
presents  a  fine  union  of  eleguioe  and  mugosncentt* 
The  royal  paUce,  situated  on  an  eminence  at  one  efr  Piiart 
tremity  of  the  city,  atul  forming  a  square  of  404  ftet  <» 
every  side;,  and  containing  a'  court  IfO  feet  squM*  JJ 
tiie  centre,  is  strcmgly  built,  and  all  its  apartmepci 
vaulted,  without  any  wood  in  the  whole  fabric.  }^ 
paUice  oontaina  one  of  the  fipest  ooUectiona  o(^9XOtixig^ 
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IrU.  in  Eoroipe  (exo»pt  that  ihoM  of  French  utists  are  al- 
most uniformly  excluded  Q  and  some  Off  its  apartments, 
particttlarly  the  king^s  hall^  which  is  embeUished  with 
mirrors  of  extraordinary  sise,  are  ornamented  in  a  style 
of  great  taste  and  beauty.  This  edifice  is  also  the  de- 
pository of  the  state  jewels  and  regalia,  among  which 
may  be  mentioned  the  superb  throne  constructed  for 
Philip  II.  in  which  are  to  be  seen  gold  embrmdery^ 
massive  silver,  pillars  of  rock-cnystal  three  feet  ten  inches 
in  height,  and  numerous  ornaments  of  the  more  precious 
stones.  Another  royal  mansion,  the  Buon  Retiro,  situat* 
ed  at  the  opposite  extremity  of ,  Madrid,  and  opening 
on  the  promenade  of  the  Prado,  has  been  built  at  dil- 
ferent  periods*  and  is  a  very  irregular  stateless  edifice, 
bat  the  interior  of  its  apartments  is  ornamented  by 
msny  excellent  paintings  oy  the  first  masters ;  and  the 
building  is  surrounded  by  beautiful  gardens,  (of  which 
the  other  palace  is  destitute,)  in  one  of  which  is  a  fine 
equestrian  statue  of  Philip  It.  in  bronze,  and  in  another 
a  statue  of  Charles  V.  trampling  upon  a  figure  of  wrath 
in  chains.  The  whole  oi  these  grounds,  except  that 
they  are  scantily  supplied  with  water,  form  a  pleasing 
retirement ;  and,  in  one  weather,  are  crowded  with  the 
first  company  of  the  metropolis.  There  are  several 
other  promenades,  but  all  oif  them  ntuated  in  audi  a 
manner  as  to  be  rather  too  distant  and  difficult  of  access. 
The  most  fVequented^  and  the  only  one  within  the 
walls,  is  the  Prado,  so  much  celebrated  in  Spanish  ro« 
mances,  and  so  frequently  the  actual  scene  of  political 
plots  or  private  assassinationB ;  but  by  the  order  of 
Charles  III.  it  was  levelled,  planted^  and  rendered  one 
of  the  finest  promenades  of  Europe.  A  broad  avenue, 
hedged  with  lofty  trees^  and  two  narrow  alleys,  the 
fonner  for  the  use  of  carriages,  and  the  latter  for  walk- 
VDgf  extend  from  one  extremity  to  the  other,  and  form 
a  kind  of  enclosure  to  a  considerable  part  of  the  city. 

The  ci^  is  divided  into  eight  districts,  and  eacn  of 
these  into  eight  wards,  to  eadi  of  which  an  alcalde  or 
commissary  of  police  is  attached,  who  is  annuaHv  chosen 
from  among  the  inhabitants.    The  police  consists  of  a 
high  corregidor,  two  deputies,  and  eight  alcaldes  de 
corte,  and  a  certain  number  of  regidors  for  the  admini- 
rtration  of  justice.    The  instruction  of  youth  in  tSpain 
had  been  so  entirely  engrossed  by  the  Jesuits,  that  the 
expulsion  of  the  order  seemed  to  subvert  the  whole  sys- 
^QtioDt  tern.    In  1770,  a  new  and  enlarged  plan  of  public  edu* 
*^"^    cation  was  established  by  Charles  III.  by  whidi  the 
charge  of  yooth  isoommiUed  to  a  certain  number  of  se- 
cular dergy  in  the  <x>llege  of  St.  Isidore.     In  this  esta- 
blishment are  sixteen  masters  and  professors,  vix.  three 
kft  the  Latin  language,  three  for  Greek,  Hebrew,  and 
Arabic,  two  for  mathematical  studies,  and  distinct  pro- 
fessors for  rhetoric,  poetry,  hterature,  logic,  experimen- 
td  phtloaopfay,  ethics,  jurisprudence^  and  ecclesiastical 
discipline.    Another  college  is  appropriated  exclusively 
to  tte  instruction  of  the  young  nobility,  in  which  118 
boys  are  educated,  in  seven  dftsses,  by  dl  teachers,  in 
all  the  above-mentioned  studies,  with  the  addition  of 
the  French  and  English  languages,  geography,  military 
tactics,  and  civil  law.     There  luive  since  been  added  a 
botanical  and  a  chenucal  dassy  a  college  of  surgery,  a 
professor  of  anatomy,  a  school  for  practical  medicine, 
sad  another  for  oosmographic  engineers.    Thero  are 
also  several  public  seminaries  for  females,  besides  the 
king's  oollep;e»  in  which  children  are  qualified  to  be- 
come musicians  for  the  royal  chapel ;  and  a  sdiool  for 
mechanics,  in  which  the  pupils  axepartionlafly  initiated 
in  the  art  of  horology. 
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There  aro  numerous  academies  in  Madrid :  a  Sjianish  Madr^ 
academy,  founded  by  Philip  V.  in  1714,  m  imitation  of  ^J^,^ 
the  French  academy,  for  the  purpose  of  cultivating  the 

Eurity  and  elegance  of  ^e  Spanish  language,  and  regu- 
iting  its  orthography  and  grammar,  and  of  which  the 
chief  production  has  been  the  publication  of  a  diction- 
ary ;  tne  academy  for  history,  instituted  in  1735  by  the 
same  prince,  for  the  elucidation  of  the  more  difficult 
points  in  Spanish  history,  and  furnished  with  a  library, 
and  collections  of  medals,  coins,  and  a  series  of  charts^ 
diplomas,  and  other  municipal  documents  chronologi- 
cally arranged ;  the  academy  of  St  Fernando,  devoted 
to  painting,  sctilpture,  and  architecture,  which  owes  its 
origin  also  to  Philip  V.  and  provides  instruction  and 
proposes  premiums  to  young  artists  ;*  and  the  Economic 
cal  Society,  established!  in  1775,  for  the  encouragement 
of  industry,  and  promotion  of  agriculturo.  There  is  a  Libraries^ 
royal  library,  formed  in  1712,  originally  containing  on- 
ly such  books,  medals,  and  antiquities,  as  had  been  pre- 
served in  the  Idng^s  palace,  but  which  has  ^aduallv  been 
augmented  to  more  than  100,000,000  printed  volumes, 
besides  a  large  collection  of  manuscripts^  with  the  re- 
cent addition  of  Cardmal  Arquinto's  library,  purchased 
for  the  king  at  Rome.  There  is  also  a  cabinet  of  natu- 
ral history  formed  by  Charles  III.  which  is  chiefly  fur- 
nished with  the  productions  of  Spain  and  Spanish  A  me- 
rica;  and  which,  together  with  the  library,  is  open  to 
the  public.  The  city  of  Madrid  is  situi^ted  in  the  dio-  Ecclesiasti- 
cese  of  Toledo,  and  is  under  the  ecclesiastical  jurisdic-  fj)  «■*•• 
tion  of  the  grand  vicar  of  .that  city.  It  contains  15  pa-  Wisiimeiits. 
rishes,  and  6  chapels  of  ease,  each  furnished  with  resi- 
dent clergy ;  besides  20  monasteries  and  26  convents, 
and  several  oratorios  and  private  chapels.  The  secular 
dergy  amount  nearly  to  500,  the  monks,  or  regular 
clergy,  to  nearly  I9OO,  and  the  nuns  to  824.  There  are 
several  ecclesiastical  tribunals ;  and  a  great  number  of 
hospitals  and  charitable  institutions.  The  principal  HotphsU 
hospitals  are  the  general  hospital  for  males,  the  passion  and  cbari- 
hospital  for  females,  and  the  hospital  of  Anton  Martin  ^*^'* 
for  Doth  sexes,  which  altogether  frequently,  accommo- 
date above  2000  sick  or  infirm  persons.  There  are 
asylums  for  foundlings,  for  females,  for  orphans,  for 
decayed  gentlemen,  and  for  destitute  clergy ;  and  a 
house  of  industry,  whidi  receives  and  employs  the  poor 
of  all  sexes  and  ages.  There  are  benevolent  associa- 
tions for  succouring  the  indigent  and  unfortunate ;  for 
assisting  women  in  prison  and  houses  of  seclusion ;  for 
making  loans  to  the  industrious  poor ;  for  relieving  the 
destitute  sick,  and  persons  burnt  out  of  their  houses,  or 
lying-in  women ;  and  for  maintaining  poor  students  at 
universities  and  colleges. 

The  manufactures  of  Madrid  are  very  unproductive,  Manufac- 
and  seldom  supply  more  articles  than  what  are  sufficient  ^""'^ 
for  the  demands  of  the  capital.  There  are  manufac- 
tures for  this  purpose,  of  hats,  of  stained  paper,  of  in- 
laid work  in  stone,  of  tapestry,  of  porcelain,  which  last 
three  are  exclusively  appropriated  to  the  fumishmg  of 
the  palace.  There  is  a  considerable  manufactory  of 
saltpetre,  which  employs  more  than  4000  men,  and  pro- 
duces  nitre  of  superior  quality.  There  can  scarcely  be  Trade.; 
aaid  to  be  any  commerce  proper  to  Madrid ;  and  the 
wealth  of  its  residents,  drawn  from  the  court  or  the  pro- 
vinces, is  issued  for  the  purchase  of  the  luxuries  and  ne- 
oessuies  of  life,  which  are  all  imported  from  distant 
provinces,  or  foreign  countries.  The  adjacent  country 
IS  not  supposed  to  be  capable  of  supplying  it  with  sub- 
sistence for  ten  days :  but  its  beef  and  veal  are  sent 
firem  Aragon;  pork  from  Estremadun ;  mutton  from 
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Toledo  and  Leon  ;  game  from  the  same  districts^  and 
also  from  Old  Castile  ;  fish  from  Valencia ;  wheat  from 
Old  Castile ;  oil  from  Aragon  atid  New  Castile ;  win^ 
from  La  Mancha ;  fruits  and  vegetables  from  Aragon 
and  Valencia ;  and  iu  water,  which  is  excellent,  from 
the  mountains  of  Guadarrama. 

For  the  reception  of  stran^^ers  there  are  inns,  of  which 
only  three  or  four  can  provide  decent  accommodation, 
and  which  are  sufficiently  expensive ;  posadas,  or  fur- 
nished lodgings,  where  the  keeper  of  the  house  sells  to 
the  inmates  what  necessaries  they  want,  and  prepares 
their  repasts;  and  houses  called  Mesones,  in  which 
s^angera  are  furnished  gratuitously  with  a  sorry  lod- 
ging, but  must  provide  their  own  necessaries. 
Bavirons.  The  environs  of  Madrid  present  no  beauties,  except 
the  promenades  already  mentioned,  and  a  very  few 
country  seats,  the  greater  part  of  which  belong  to  the 
king.  The  oipital  commands  a  wide  flat  country,  dry 
and  bleak,  without  foliage,  verdure,  or  buildings ;  and, 
though  there  are  numerous  villages  within  the  range  of 
the  prospect,  the  inequality  of  the  surface  prevents  Uiem 
from  being  seen  to  any  advantage.  The  slow  stream  of 
the  Manzanarez,  adorned  with  handsome  bridges  and 
poplar  walks,  flows  in  the  precincts  of  the  city ;  and  a 
canal,  after  various  attempts,  has  been  half  completed 
between  this  river  and  the  Xarama,  for  facilitating  the 
conveyance  of  articles  from  the  provinces. 

The  climate  at  Madrid  is  salubrious  and  bracing,  the 
sky  almost  uniformly  dear  and  serene,  the  air  dry  and 
pure ;  but  sometimes  rather  penetrating  in  the  winter 
season,  and  sharp,  even  in  summer,  in  the  shade ;  which 
degree  of  cold  is  ascribed  partly  to  the  elevated  level  of 
the  city  above  the  sea,  and  partly  to  the  snow,  which 
almost  constantly  covers  the  summits  of  the  adjacent 
mountains  of  Guadarrama.  The  most  prevaihng  winds 
are  the  north  in  winter,  cold  and  dry  ;  the  south  and 
west  in  summer,  which  bring  heat  and  rain.  The  spring 
is  mild- and  genial;  but  the  summer  heats,  particularly 
in  July  and  August,  are  intense.  The  autumn  is  de- 
lightful, and  rather  cool ;  and  the  winter  dir  and  ri- 
gorous. Epidemics  very  rarely  appear ;  but  mflamma- 
tory  complaints  are  frequent,  in  consequence  of  the  va- 
riations m  the  temperature ;  and  hypochondriac  affec« 
tions  are  very  prevalent,  which  some  have  imputed  to 
the  ennui  and  envy  of  court  attendance  and  intrigues. 
The  nervous  cholic,  always  violent,  and  often  fatal,  is 
one  of  the  most  formidable  diseases,  and  rarely  fails  to 
induce  a  tendency  to  spasmodic  affections,  and  derange- 
ment of  the  viscera. 

The  inhabitants  of  Madrid  are  not  considered  aspos* 
sessing  any  appropriate  character ;  and  present  rather 
a  mixture  of  manners  and  opinions  from  the  different 
provinces,  which  blend  together  in  a  kind  of  indefinable 
generalities.  The  most  prominent  fesiture  is  said  to  be 
that  of  inordinate  egotism,  which  is  thought  to  be  the 
usual  produce  of  ereat  cities  which  are  the  residence  of 
a  court ;  but  candour,  or,  it  may  be,  a  general  laxity  of 
aentiment,  is  universally  prevalent.  The  mass  of  the 
people  are  coarse  and  uncultivated  in  their  manners ; 
the  artisans  honest,  but  arrogant ;  the  tradesmen  up* 
right  and  obliging ;  the  mercantile  men  reputable  and 
orderly ;  the  law  practitioners  consequential  and  cold- 
ly pohte,  and  some  of  the  subalterns  of  that  dass  grasp- 
ing and  oppressive ;  the  women  of  the  better  orders 
gentle,  affaole,  polished  in  manners,  and  graceful  in  de** 
portment  The  common  people  are  dressed  entirely  in 
brown  doth,' made  of  the  brown  wool  of  the  country, 
and  the  same  colour  is  very  general  among  the  higher 
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orders ;  but,  in  other  respects,  the  men,  even  to  the  low*  Maoui 
est  dass,  are  dressed  like  the  French  and  Germans.    A    ^^ 
great  variety,  however,  of  provincial  dresses  and  man-    '"'^ 
ners  is  to  be  seen  in  this  metropolis.    The  dress  of  the  ^^ 
women  is  more  closely  Spanish  than  that  of  the  men, 
consisting  pretty  uniformly  of  a  black  silk  mantilla  or 
veil,  which  ends  in  a  crape  in  front,  and  covers  the 
face ;  and  a  short,  and  generally  black  petticoat ^  adorn- 
ed like  the  veil  with  fringes  or  Vandykes,  but  scarcely 
descending  below  the  calves  of  the  legs.    The  chief '^'"i"* 
amusements  are,  the  coff*ee-houses,  whidi  attract  great  ^'"^ 
crowds  of  idlers ;  the  Puerto  de  Sol  in  the  morning ; 
the  promenades  in   the  evening;   the    theatres   and 
opera,  which  are  little  frequented;  religious  proces- 
sions, particularly  on  Corpus-Christi  da^ ;  and,  above 
all,  the  bull-fights,  of  which  the  whole  mhabitants  are 
passionately  fond,  but  which  have  been  of  late  in  a  great 
measure  suppressed.     Strangers  are  well  receiv^  in 
this  capital ;  and  it  is  affirmed,  that  no  d^  in  Europe 
is  more  completely  free  of  nation.alities.    The  popula* 
tion  of  Madrid,  including  the  garrison,  which  ooosists 
usually  of  about  10,000  men,  is  supposed  to  amount  to 
about  200,000.    See  Link's  Travels  la  Poriuf^al  and 
Spain;  Temple's  Jonmetf  in  Spain;  and  Ldborde'i 
FiefP  of  Spain, 

MAESTRICHT,  andently  called  Trtjectum  ad  Afo- 
«a«i,  or  Trajecium  superius,  was  formerly  one  of  the 
strongest  ana  largest  towns  of  the  Netherlands.  It  is  »• 
tuated  at  the  confluence  of  the  Jeker  and  the  Maese. 
It  has  several  fine  streets,  a  market  pkoe,  two  ooll^« 
ate  and  several  pariah  churches,  a  handsome  town- 
house,  and  a  good  library.  The  ramparta  of  Maestricbt 
consist  of  the  old  enclosure,  flanked  with  small  towen 
and  andent  bastions ;  but  its  prindpal  defence  lies  in 
its  detached  bastions,  in  its  horn  work,  and  in  a  covert 
place,  all  of  whioh  are  supported  by  a  great  number  of 
mines.  On  the  south  side  of  the  town,  on  the  dedirity 
of  a  hill  towards  Liege,  there  is  a  strooff  for^  called  St 
Pierre,  built  in  1703,  and  capable  of  holding  14,000 
men.  At  the  end  of  the  bridge,  is  the  small  town  of 
Wyck,  which  is  a  sort  of  fauxbourg  to  Maestridit.  It 
has  a  rampart  about  a  quarter  of  a  league  in  drconn 
ference,  flanked  with  three  large  bastions*  The  two 
isles,  one  of  which  is  above,  and  the  other  bdow  the 
brieve,  are  strongly  fortified.  There  are  huge  stooe 
quarries  near  the  town,  with  subterraneous  passages  of 

great   extent,  where   the  farmers  frequently  lay  up 
ay,  com,  and    other   articles.     Population    17,963« 
East  Long.  4<>  41'  1",  and  North  Lat  50°  5V  V. 

MAGDEBURG,  Ma^elmrgum  ParihenopoiU,  is  a 
town  of  Prussia,  in  the  circle  of  Lower  Saxony.  It  is 
aituated  on  the  left  bank  of  the  Elbe,  and  is  strongly 
fortified  with  a  dtadel,  on  an  island  formed  by  the  rivtr* 
It  is  well  built,  and  diere  are  m«ny  laige  ind  elegant 
houses  in  the  Cathedral  square.  The  prindpal  public 
buildings  and  curiosities  are,  the  House  of  the  Prinoesb 
the  Royal  House,  the  Arsenal,  the  House  oi  the  Ststes, 
the  Post  Office,  the  Custom-house,  the  Great  Ware* 
house  near  the  Elbe,  the  House  of  Otho  I.  the  Mill  and 
the  Hvdraulic  machine,  the  Orphan  Hospital,  the  Ca* 
thedral  of  St  Maurice,  on  which  the  braas  statue  of  Bi- 
^op  Ernest,  and  the  Portal,  are  deserving  of  notice;  the 
Garrison  church,  built  in  1016 ;  the  tomb  of  Guencke 
at  St  Sebastian,  the  fortifications  and  the  dtadel,  where 
the  cells  are  stUl  shewn  that  contained  Baron  Trenck, 
Doctor  Bahrdt,  and  La  Fayette. 

There  are  here  several  good  institudona  for  the  in* 
struction  of  youth;  a  coUege,  the  royal  adiod  for 
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MibB  girli^  A  provineial  school  of  arts,  two  oommercial  insti- 
I  tutions,  and  a  literary  club.  The  library  of  the  ma^s- 
^  tracy  and  of  St  Maurice,  and  the  cabinets  of  paintuig 
1'"'^  of  M.M.  Breiasi^,  Nithaok,  Sucro,  Diederich,  and 
^"^  Kohne,  are  deservmg  of  notice.  The  principal  pro- 
menadei  are  on  the  Prince's  rampart,  the  Cathedral 
square,  the  Freemasons'  garden,  and  th6  banks  of  the 
Elbe. 

There  are  many  naaufilctores  m  Magdeburg :  They 
ooDsist  of  woollen  dodis  and  stuffs,  sOk  stuffs,  cotton 
goods,  silk  and  worsted  stockings,  hats,  gloves,  tobac- 
co, snoff^  black  soap,  ribbons,  muslins,  and  earthen 
.ware.  There  are  also  here  several  potteries,  tanneries, 
and  refineries  of  sugar. 

Magdeburg  carries  on  a  ver^  a^ve  commerce, 
which  consists  in  all  kinds  of  gram  and  fruits,  which 
are  produced  in  the  fertile  duchy  of  Magdeburg,  in 
fish,  m  skins,  and  the  different  merchandises  of  Phissii^ 
Poland,  and  Russia;  and  in  various  other  articles. 

The  environs  of  this  town  are  beautifuL  The  con- 
vent  of  Bergen,  with  its  library,  and  its  collection  of 
pictures  and  objects  of  natund  history.  At  the  salines 
of  Schoenebec,  they  [Hrepare  about  1,080,000  busheb  of 
salt  annaally. 

The  he%ht  of  Magdeburg  above  the  level  of  the  sea, 
is  about  2^4  feet  Its  population  is  about  32,000. 
East  LoM.  no  38'  59".  North  Lat  62*  8'  4». 

MAGELLAN,  Straits  of.  See  Fuxoo,  vol.  x. 
p.  24. 

MAGGIORE,  Lake  of,  is  a  ]arge  and  beautiful 
lake,  situated  on  the  confines  of  Switzerland  and  Italy. 
It  is  about  15  or  1 6  leagues  long,  from  Tenero  on  the 
north,  to  Seato  on  the  soutii.  The  flreatest  breadth 
between  Laveno  and  Fariolo*  is  2^  leagues ;  and  its 
height  above  the  level  of  the  sea  isi 

According  to  M.  Pini,        •  762  feet. 

According  to  Oriani,  .  646^ 

According  to  Saussure,       •  636 

According  to  Count  Morozao,  ^732 

It  is  335  feet  deep  near  the  chapel  of  Bardia,  opposite 
to  Locarno;  1100  feet  deep  between  the  embouchure 
oftheToecia  and  the  Belgirate,  and  about  1800  be- 
tween Isola  Bella  and  Laveno.  The  temperature  of 
its  water,  according  to  Saussure,  at  the  depth  of  335 
ftet,  is  5'' 4' of  Reaumur. 

This  Idee  is  supplied  by  several  considerable  streams, 
ladi  as  the  Tesino,  the  Veraasca,  the  Magia,  the 
Tocda  or  Toaa,  and  the  water  of  the  little  lake  of  Mer- 
goszo^  and  hence  it  receives  the  waters  from  a  vast 
amphitheatre  of  mountains.  For  a  particular  account 
of  tiic  beautiful  scenery,  &c.  of  this  lake,  see  Eustace's 
Travdi  m  Itafy,  vol.  ii.  p.  385 ;  AbePs  Manuel  dun 
^oyageur  en  Suute^  torn.  iii.  p.  275 ;  and  our  article 
BouBOMBAK  Iblands,  vol.  iti.  p.  791 ;  and  Italy,  vol. 
rii.  p.  363. 

MAGI,  or  MAGIANS,  ia  the  name  given  by  the 
Persians  to  their  philosophers.  See  our  articles  Ara- 
bia, Persia,  and  particularly  the  article  Oabrbs,  where 
we  have  given  a  full  account  of  the  descendants  of 
the  Magi. 

MAGIC  LANTERN.    Sec  Optics. 

MAGIC  SQUARE,  is  Che  name  given  to  a  parti- 
cular arrangement  of  a  series  of  numbers,  in  conse- 
quence of  which  the  sum  of  each  horizontal,,  vertical, 
or  diagonal  row,  is  the  same.  The  following  diagnun 
presents  one  of  these  squares. 
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In  the  preceding  square,  the  rows  of  the  horizontal, 
vertical,  and  diagonal  columns,  are  65,  This  subject 
is  not  deserving  of  any  serious  attention.  The  reader 
will  find  a  short  history  of  Magic  Squares  in  the  article 
Arithmetic,  vol.  ii.  p.  375. 

MAGICIAN.    See  Divination. 

MAGINDANAO,  Mindanao,  or  Melindbnow,  the  SItaatioa  - 
most  southerly  of  the  Philippine  islands,  is  situated  *n<^  aatsnt, 
between  the  6th  and  10th  degrees  of  north  latitude, 
and  between  1 1  g^  and  1 25"  of  east  longitude.  It  is  of 
an  irregular  but  rather  triangular  form,  about  300 
milea  in  lensth,  and  more  than  100  at  its  average 
breadth.  There  is  no  certain  account  of  the  time  Diicovsiy. 
when  this  island  was  first  visited  by  other  nationa; 
but  it  appears  to  have  been  known  to  the  Arabiana 
about  300  years  ago,  iirho  either  converted  the  natives^ 
or  planted  Mahommedan  colonies  along  the  sea-coastL 
Magellan  reached  it  on  Easter  day,  1521,  when  he 
took  possession  of  the  land  in  the  name  of  Charles  V. 
It  was  aflerwards  visited  by  the  Portu|^uese  and  the 
Dutch,  the  latter  of  whom  attempted,  without  success, 
about  the  year  1689,  to  purchase  liberty  to  build  a  fort 
on  the  ialand.  The  Spaniards,  at  a  very  early  period, 
anbdued  the  northern  coast,  but  have  with  difficulty 
retained  this  pi^rtial  conquest,  and  are  scarcely  entitled 
to  rank  it  among  their  possessions  in  the  Philippines. 
The  intercourse  of  British  vessels  with  the  country  haa 
not  been  frequent  and  generally  not  very  friendly. 
The  pirates  or  the  island  made  an  littack  upon  Prince 
of  Wales'  Island,  soon  after  its  establishment  in  1798 ; 
and  in  1803,  set  sail  with  a  fieet  of  40  prows,  to  in- 
vade the  Company's  settlement  at  Celebes ;  but  in  both 
cases  were  defeated  with  great  loss. 

The  island  is  well  wooded,  and  in  many  places  to* 
wards  the  coast  is  covered  with  impenetralne  jungle 
and  forests.  The  most  prevalent  trees  are  the  teak, 
larch,  poone,  and  cassia  tree. 

The  interior  contains  several  chains  of  lofty  moun«'  Aspect, 
tains,  between  whidi  are  extensive  plains  of  excellent 
pasture-grounds,  well  stored  with  cattie.  There  are 
several  cEeep  chasms  or  narrow  valleys  in  some  parts  of 
the  countnr,  through  which,  during  the  rainy  season, 
torrents  of  water  rush  to  the  wu.  There  are  sevend 
lakes  of  considerable  extent  in  the  middle  of  the  island* 
the  chief  of  which,  called  the  Great  Llano,  is  about  60 
miles  in  circuroference,  and  15  or  20  in  breadth.  Ma* 
ny  rivers  flow  into  this  reservoir,  b]Ut  only  one  is  known 
to  proceed  from  it,  whidi  MU  into  the  sea,  on  the 
east  coast,  at  Yligan.  lliere  is  a  high  volcanic  moun« 
tain  in  the  south-east  quarter,  in  the  district  of  Kala- 
gan,  which  occasionally  discharges  flames  and  sulphur; 
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Mifflndft-  and  which  the  natives  conceive  to  be  the  residence  of 
a  divinity,  to  whom  they  sacrifioe  an  old  slave  as  a 
propitiation,  when  they  conclude  that  he  is  displeased, 
which  they  suppose  him  to  be  when  the  eruptions  have 
been  long  discontinued.  Among  the  inland  hills, 
about  30  miles  up  the  river  of  Magindanao,  is  a  salt« 
petre  cave,  of  considerable  extent ;  and  from  the  gela- 
tinous mud  which  covers  its  bottom,  and  which  the 
natives  mix  with  aslies,  the  nitre  is  procured  by  evapo* 
rating  the  water  which  had  been  filtered  through  the 
mixture.  Talc  is  found  in  the  mountains  of  Kalagan, 
and  the  pearl  oyster  is  said  to  have  been  seen  on  the 
banks  and  sands.  Gold  also  is  procured  in  some  of 
the  rivers,  on  the  north*east  coast ;  and  a  Spanish  go» 
vemor,  with  100  men^  is  said  to  have  collected  180 
ounces  in  %0  days  on  the  Carican  river. 

There  are  no  ravenous  wild  beasts  on  the  island ; 
and  on  this  account,  the  wild  cattle,  deer,  buffaloes, 
hogs,  goats,  and  horses,  multiply  very  fast  There  are 
numbers  of  teal  and  wild  duck  on  the  lake,  and  the 
rivers  are  much  infested  by  alligators.  Snakes  are 
frequent  in  some  places ;  and  certain  kinds  are  said  to 
fix  themselves  <m  the  trees^  from  which  they  spring 
upon  the  unwary  passenger. 

The  soil  of  tble  country  is  well  watered  by  numerous 
streams,  and  vegetation  is  highly  luxuriant  The  most 
common  article  of  cultivation  is  rice ;  but  yams,  sweet 
potatoes,  cocoa-nuts,  pamplenoses,  mangoes,  jacks, 
plantains,  oranges,  limes,  and  all  the  common  tropical 
fruits,  are  very  plentiful. 

The  island  is  divided  into  three  portions,  each  of 
which  is  under  a  distinct  and  independent  govern* 
ment  The  first  division,  which  is  bv  far  the  largest, 
is  ruled  by  a  sultan,  who  rendes  at  the  town  of  Min- 
danao or  Selangan.  The  second,  which  comprehends 
a  large  portion  of  the  coast  to  the  west,  north,  and 
north-east,  is  possessed  by  the  Spaniards,  who  have 
planted  colonies  from  the  rhilippines,  which  they  call 
JBisayans.  The  third,  which  is  the  inluid  part,  in* 
eluding  also  the  south  coast,  is  under  the  jurisdiction 
of  a  number  of  feudal  chiefs,  or  rajahs,  called  lUano, 
whose  savage  tribes,  in  1776,  were  estimated  at  61,000. 
The  prindj^  Spanish  setUements  are  the  town  of  Yli- 
gan,  containing  about  150  houses,  and  that  of  Cayagan 
about  400,  whose  inhabitants  are  Philippine  Chris- 
tians, and  carry  on  a  friendly  intercourse  with  the 
Mahommedan  mountaineers  and  the  aborigines  of  the 
interior.  But  the  chief  town  of  the  island  is  Magin- 
danao,  the  residence  of  the  sultan,  which  is  situated  in 
7^  9'  north  latitude,  and  IQ4P  W  east  longitude,  about 
six  miles  up  the  Pelan^,  (orMagindanao  river)  at  its 
junction  with  the  Melampy.  The  town,  properly 
called  Magindanao,  is  small,  but  communicates  by 
means  of  bridges  with  the  town  of  Selangan  on  the 
cnpposite  side  of  the  river,  so  as  to  form  one  town  un- 
dier  different  names.  Selangan  extends  about  a  mile 
down  the  south  side  of  the  river,  and  is  chiefly  inha- 
bited at  its  lowest  part  by  Chinese  settlers,  who  act  as 
carpenters  and  distillers.  The  houses  are  built  nearly 
SOO  yards  distant  from  each  other,  along  the  banks^ 
and  surrounded  by  gardens  of  cocoa-nuts,  mango,  and 
plantain  trees,  or  mlds  of  rice  and  sugar-cane.  Be- 
aides  several  strong*  wooden  castles  belonging  to  some 
of  the  chiefs,  there  is  a  fortified  palace  of  the  sultan, 
about  120  feet  long  and  80  broad,  supported  by  S2 
atronff  wooden  pillm,  in  four  rows,  strongly  palliaaded 
and  defended  by  several  pieces  of  cannon,  and  a  num- 
ber of  brass  swivels.  The  direct  territorial  jurisdic- 
tion of  the  flultan  is  limited  to  the  county  in  the  im« 
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mediate  neighbourhood  of  the  city,  which  is  a  fine  Kifnll 
well-watered  plain  of  40  miles ;  but  he  possesses  con-  ^ 
siderable  feucCsl  authority  over  the  adjoining  diieft,  ^*^ 
and  is  one  of  the  most  powerful  of  the  Malay  princes. 
The  fonn  of  government  is  partly  feudal  and  psrtly 
monarchical';  and  next  to  the  sultan,  is  hbsaccessor 
elect,  called  Rajah  Moodo.  The  subjects  of  the  lultsn 
are  a  mixture  of  Mahommedans,  who  accompany  him 
on  his  militarv  expeditions,  and  tof  Horaxoras,  die 
aborigines  of  the  interior,  who  pay  heavy  taxes,  snd 
are  sdd  along  with  the  land  as  a  kind  of  serfs  or  dsves. 
The  sultan's  guards  are  generally  captives  and  sliTes 
from  the  Phihppines,  and  on  great  days  they  are  dres- 
sed in  unitbrms  of  blue  doth,  turned  up  with  red,  sod 
trimmed  white  buttons  of  tin,  with  Spanish  grenadier 
caps  on  their  heads.  One  of  the  most  powerfd 
princes,  next  to  the  sultan,  is  the  Rajah  of  Boyan,  who 
18  said  to  have  about  80,000  male  Mahommedan  rab« 
jects.  The  laws  on  the  sea-coast  are  nearly  the  same 
as  in  other  Malay  states ;  but  among  the  Pagan  inha* 
bitants  of  the  interior,  old  customs  and  superstitioiu 
are  the  only  guides. 

The  inhabitants,  in  consequence  of  their  intercourse 
with  the  Philippines,  have  acauired  some  of  the  Euro- 
pean arts.  Captain  Forrest  round,  in  1775,  that  the 
dultan  elect  was  able  to  read  and  write  Spanish,  and 
to  perform  on  the  violin.  Their  goldsmitns  malce  £1-  ^f^ 
hi^ree,  buttons,  ear-rings,  &c ;  but,  except  the  Philip- 
pine slaves,  who  may  be  able  to  mend  gun  locks,  their 
blacksmiths  can  fabricate  little  beyond  a  common  nail. 
They  procure  their  culinary  utensils  almost  wholly 
firom  China.  They  manufacture  a  kind  of  doth  from 
the  fibres  of  the  plaintain  tree,  in  pieces  about  three 
yards  in  length  and  one  broad;  and  the  Horaforas 
make  a  strong  stuff  from  a  species  of  flax.  The  women 
understand  plain  needle- work,  and  the  better  sort 
make  a  clumsy  kind  of  embroidery.  They  make  salt 
b^  rearing  a  pUe  of  wood  near  the  sea,  and  covering  it 
with  leaves  c^  the  palm  trees ;  and  by  throwing  salt 
water  on  it  after  it  has  been  set  on  nre.  They  then 
put  the  ashes,  strongly  impregnated  with  salt,  into  co- 
nical baskets ;  and  pouring  on  fresh  water,  cany  the 
salt  into  a  trough,  which  being  boiled  in  earthen  pots, 
becomes  a  lump  of  salt,  or  sometimes  only  a  mass  of 
crystals.  I 

The  principal  imports  into  Mindanao  are,  Hindos- Coobo 
tan  cloths  of  all  sorts,  handkerchiefs  of  different  colours, 
dark  chintzes,  Surat  goods,  (especially  jMtoIlies  and 
opium,)  and  European  cutlery.  The.Chinese  pinks  im- 
port also  by  the  way  of  Sooloo,  kangans,  beads,  gong*, 
basins,  deep  brass  plates  and  saucers,  brass  wire  and 
iron.  The  chief  exports  are  gold,  rice,  wax,  cassia, 
rattans,  tobacco,  and  pepper.  The  Mahommedans  on 
the  coast  carry  <»i  also  a  considerable  trade  with  the  j 
Horaforas  of  the  interior,  who  bring  down  on  rafts  of  | 
bamboos,  pumpkins,  potatoes,  rice,  yams,  andothff 
vegetables,  whidi  they  exchange  for  salt,  doth,  and 
coarse  cutlery.  The  currency  in  most  jparts  o£  the 
country  is  the  Chinese  kangan,  a  piece  of  coarse  cloth 
about  o  yards  long  and  19  indies  broad,  (value  2^  6d.) 
thin  pieces  of  copper  strung  on  a  cord,  called  Sooloo 
cash;  dollars,  10  of  which  are  equal  to  a  bundle  of 
S5  kangans,  and,  in  purchases  of  greater  value,  such  as 
a  horse  or  prow,  the  price  is  estimated  by  so  nmny 
slaves^  one  of  whom  used  to  be  reckoned  equivalent  to 
SO  kangans,  or  bundles  of  doth ;  but,  in  the  haw,  At 
common  currency  is  nothing  more  Aan  rice  in  the 
husk.  ^  '  •  A 

The  male  inhabitants  of  Magindanao^  like  most  or  hit^^ 
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inda-  theMalav8;pIu<^oatthehair  of  thdlr  heads  with  pin-  swordB,  lances^  and  tarffets,  like  their  Mahommedan   Magloda- 

&      cers.    They  are  slender,  but  rather  handsomely  form-  neighbours.   These  peome  eat  hogs'  flesh,  and  are  often       °*^^^ 

r^  ed;  and,  though  not  athletic,  can  exert  considerable  converted  b^  the  Spanish  settlers  to  the  Christian  £iith.  ^^*  ~ 

strength  on  occasions.    They  are  very  temperate,  both  In  the  interior  are  a  tribe  calW  Bangel,  who  build  no 

in  eating  and  dzinking ;  but,  like  most  East  Indians,,  habitations,  but  live  under  bushes,  and  in  hollow  trees, 

m     are  extremely  nice  in  the  choice  of  their  rice.     They  and  are  litde  raised  in  their  habits  above  the  brute  crea* 

»     are  cleanly  in  their  habits ;  and  bathe  at  all  times  of  tion.     Th^  are  said  to  cover  their  bodies  with  mud ; 

the  day,  at  least  once  in  every  24  hours.    Their  fa-  and,  in  this  way,  to  surprise  the  wild  hogs  in  the  pud- 

vourite  amusement  is  cock-fighting;   but  they  often  dies  for  their  subsistence.    But  die  most  universal  fea- 

play  at  foot-ball,  which  they  s^ike  with  the  foot,  hand,  ture  in  the  character  of  the  inhabitants  of  this  island  is 

shoulder,  or  knee.     Their  musical  instruments  are  their  strong  inclination  to  piracy;  which  even  their 

gongs  of  (Ufferent  sizes,  but  their  tunes  have  no  vacie-  chiefs,  though  they  were  inclined,  could  ^ot  restrain* 

S,  and  are  sadly  discordant     The  dances  performed  by  They  extend  their  cruizes  to  Java,  Sumatra;^  Borneo, 
e  men  on  festival  occasions  are  imitations  of  single  and  Celebes ;  but  their  grand  resort  is  the  Philippine 
combat,  in  which  the  person,  who  exhibits  in  full  ar-  islands.     The  building  o^  vessels  for  these  expeditions 
mcfur,  with  brass  helmet,  lance,  target,  sword,  and  crest,  is  their  principal  art;  and  their  method  is  (doubling  the 
without  any  visible  opponent,  goes  through  all  the  planks  one  upon  another,  so  as  never  to  require  caulk- 
motions  of  a  furious  attack,  and  often  working  himself  ing.     They  tnen  fit  the  timbers  without  so  as  to  clasp 
up  to  an  apparent  frenzy,  his  friends  rush  in  and  bear  the  planks,  by  which  mode  of  building  the  vessel  is 
him  away  mnn  the  field.    The  ladies,  again,  standing  very  liable  to  become  leaky  at  the  beam  ends.    A  large 
in  a  row  behind  one  another,  move  slowly  round  in  a  prow  measures  90  feet  in  length,  26  in  breadth,  8^  in 
circular  direction,  the  leader  singing,  and  then  falling  depth,  with  40  oars,  two  rudders,  and  a  crew  of  90 
into  the  rear,  the  next  in  succession  taking  up  her  men.  Some  of  these  piratical  cruizers  are  long  and  nar- 
place,  and  six^  till  iSi  have  had  their  turn.     The  fe-  row ;  being  frequently  50  feet  in  lengtli,  and  only  three 
males  pky much  at  draughts  on  a  check-board,  widi  in  breadth,  but  furnished  with  outriggers,  to  enable 
glass  beaos  of  different  colours  flattened  on  one  side,  them  to  carry  saiL    They  use  the  tripc^  mast,  and  row 
The  women  do  not  appear  to  be  kept  so  much  in  con-  with  great  velocity.     In  bad  weather  they  throw  out  a 
finement  as  in  Hindostan,  but  are  present  at  public  ex*  wooden  anchor,  and,  by  veering  away  a  long  rattkn  ca- 
hibitians ;  and  often  pay  visits  to  each  other,  accom-  ble,  keep  the  head  to  sea ;  or  sometimes,  in  a  gfeat  ex- 
panied  by  numerous  trains  of  female  attendants.   Upon  tremity,  the  crew  jump  overboard,  and  hold  b^  the  out- 
drawing  near  the  house,  they  set  up  a  loud  howl,  utter-  ris^s  for  hours,  to  ease  the  vessel  of  their  weiffht, 
ing  the  sound  ^oti,  which  is  answered  by  those  within  which  is  usually  the  chief  part  of  the  loading,  as  they 
screaming  out  the  word  roe.    Those  of  high  rank  walk  carrv  no  ballast,  and  draw  little  water.  They  have  jiar* 
with  great  stateb'ness,  extending  in  their  right  hand  a  ticular  laws  among  Uiemselves  during  these  piratical       ^ 
thin  piece  of  silk,  to  shade,  without  concealing,  the  face ;  excursions,  and  preserve  a  certain  order  and  discipline, 
and  followed  by  their  slaves  in  a  long  extended  line.  The  owner  furnishes  nothing  but  the  hull,  for  which  he 
but  are  not  noticed  by  the  men  as  they  pass.     At  the  has  one-third  ofthe  plunder ;  the  masts,  sails,  anchors, 
ageof  thirteen)  the  young  women  have  their  teeth  filed  and  cables,  are  made  by  the  .crew,  who  find  also  their 
thin,  and  stripped  m  the  enamel,  in  order  to*  have  them  own  provisions,  and  make  their  own  gunpowder.    Pre- 
ftained  blacky  which  is  performed  vrith  great  ceremony,  vious  to  sailing,  each  man  bums  a  bit  of  wax  candle  on 
snd  among  the  higher  classes  is  accompanied  by  a  fes-  a  heap  of  coral  rock  stones  rudely  piled  near  the  river, 
tiyal.    The  females  wear  loose  robes,  widi  sashes  and  which  they  assert  to  be  the  tomb  of  their  great  ances- 
slippers  without  stockings,  a  variety  of  gold  ornaments,  tor  the  Shereef,  who  first  came  from  Mecca.     In  row- 
and  their  hair  clubbed  on  the  top  of  the  head  with  ing,  which,  from  habit,  they  do  with  great  dexterity, 
crisping  pins.     The  Magindanese  resemble  the  Chinese  -they  have  always  a  song,  which  animates  them  in  a 
in  many  of  their  customs,  such  as  esteeming  yellow  wonderful  manner,  and  sometimes  also  beat  time  with 
the  royal  colour ;  giving  their  children  one-name  dur-  two  brass  timbrels.  When  the  prow  is  large,  they  strike 
ing  iidfancy,  and  another  when  the^  arrive  at  manhood,  the  mast,  when  they  approach  the  scene  of  their  depre- 
They  bury  the  dead  very  expeditiously,  and^  in  cases  dations,  and  hide  themselves  among  the  rocks,  creeks, 
of  evident  danger,  oflen  begin  making  the  coflm  in  the  or  small  islands.     They  detach  canoes  to  plunder,  and 
ack  penon's  presence.  The  body  is  laid  into  the  grave,  return  home  when  the  vessel  has  thus  procured  a  sufli- 
and  the  coffin  without  a  bottom  placed  over  it  A  shed-  cient  cargo  of  slaves  and  spoil.     They  do  not  usually 
is  erected  over  the  grave,  where  the  widow  ofthe  de«  enslave  persons  of  their  own  religion,  except  when  they 
ceased  lives  about  A  week.  attack  the  Dutch  possessions^   As  the  Spaniards  do  not 
a»         The  Horaforas  are  thinly  scattered  over  the  country,  allow  the  Bisayans  (or  native  Christians  in  their  Phi- 
and  fienuently  migrate  from  one  place  to  another,  to  lippine  colonies,)  to  carry  fire-arms,  the  principal  and 
escape  the  oppressions  of  the  Mahon^medan  chiefs.  Both  most  gainful  excursions  are  made  at  their  expence. 
sexes  wear  a  jacket,  to  which  the  women  add  a  petti-  The  language  of  these  islanders  is  a  compound  of  Language, 
coat,  and  the  men  a  cloth  bound  round  the  middle,  and  Malay,  Buggess,  and  Zagala,  (Philippine,)  with  a  cer- 
pawed  between  the  thighs.     The  men  tie  their  hair  in  tain  proportion  of  the  ancient   Temate  or   Molucca 
a  singular  manner,  festenin^  it  round  a  circular  piece  of   tongue ;  but  there  are  a  great  variety  of  dialects  among 
^ood,  about  six  inches  in  diameter,  and  half  an  inch  them.     See  Mear^s  Votjage ;  Asiatic  Researches ;  For- 
thidc,  laid  flat  on  the  head ;  but  the  women  tie  their's  rest's  Vouage  to  New  duinea.^    (q) 
behind,  and  plait  it  like  the  dancing  girls  at  Madras.  MAGNA  CHART  A.  See  ENOLANn,  vol.  viii.  p.  611'. 
Theywear  a  number  of  brass  rings  on  thehr  legs  and  MAGNESIA.    See  Chemistry,  vol.  vi.  p.  46 ;  Ma- 
anns,  and  stretch  their  ears  almost  to  iheit  shoulders,  tehia  Mxdica,  in  this  Tolume,  p.  350$  and  Mineralo« 
by  large  rings  and  beads.     Their  arms  are  bows  and  oy.  .                                                         * 
flnows;  and,  when  they  can.  afford  to  puzchase  them. 
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Mflf^ednL  J.  m  ^^rd  Magnetism^  in  its  original  and  particular 
acceptation,  is  employed  to  denote  that  invisible  force 
with  which  certain  ores  of  iron,  called  in  Greek  f/mynf, 
attract  to  themselves  pieces  of  iron  that  are  brought 
near  them.  This  phiperty  is  found  nifturallj  in  almost 
all  the  ores  of  oxidulated  iron ;  but  when  the  laws  of 
its  action*  are  known,  we  may  exdte  it  artificially  in 
metallic  iron  or  steel,  by  a  particular  process. 

In  treating  this  subject,  it  will  naturally  divide  itself 
into  five  parts. 

Sect.  1st  will  treat  of  the  general  properties  of  mag« 
nets,  whether  natural  or  artmcialt  as  deduced  from  the 
phenomena  which  they  present.  ^ 

Sect  2d  will  contam  an  experimental  analysis  of  the 
forces  which  these  properties  mdicate. 

Sect  3d  will  contain  the  theory  of  these  forces,  em« 
bracing  their  composition,  their  decomposition,  and  the 
calculation  of  thenr  mechanical  efiects. 

Sect  4th  wUl  comprehend  a  deduction  of  the  most 
convenient  proo^ses  for  developing  magnetism  artifi- 
cially; a  determination  of  the  regular  and  constant 
magnetic  state  obtained  by  these  processes ;  and  the 
law  of  the  decrease  of  the  magnetic  force  at  different 
distances. 

Sect  5th  win  contain  the  application  of  these  prin« 
dples  to  the  magnetical  phenomena  produced  by  our 
globe ;  tlie  means  of  observing  them  by  the  aid  of  the 
magnetic  needle ;  the  ffeneral  results  deduced  from  the 
observations  thus  ma£  in  different  parts  of  the  earth ; 
and  the  theoretical  consequences  which  they  authorise 
relative  to  the  interior  ^tribution  of  the  magnetic 
forces  of  our  globe,  and  me  changes  which  appear  to 
affect  it 

This  last  part  of  the  subject  will  be  fully  treated  in 
the  article  Variation  of  the  Neeole,  both  because  the 
results  which  relate  to  it  are  deduced  chiefly  from  the 
variations  of  the  needle  observed  in  different  parts  of  the 
globe,  and  because  we  shall  thus  be  able  to  include  the 
new  and  valuable  observations  made  during  the  two 
late  polar  expeditions  under  Captains  Ross  and  Buchan, 
and  also  those  of  the  French  expedition  under  Captain 
Freycinet,  into  the  South  Sea,  towards  those  parts  o£  the 
magnetic  eouator  where  it  is  of  the  most  importance  to 
determine  the  variation  with  the  greatest  accuracy. 

Sect.  L     General  Properties  qf  Natural  and  Artificial 

Magnets, 

Piopertief      ^  The  most  simple  method  of  exhibiting  the  power  and 
of  natural    distribution  of  magnetism  in  a  piece  of  natural  load« 
magneti.      stone,  is  to  roll  it  in  the  filings  of  iron,  and  afterwards 
to  withdraw  it  from  them.    It  wiU  then  be  seen  that 
a  greater  or  less  quantity  of  these  filings  will  be  at- 
tached to  different  parts  of  its  surface.    This  effect  is 
PLiiTE        particularly  sensible  m  two  opposite  points*  N,  S,  Fig.  1. 
CCCLI.       where  the  filings  are  accumiuated  in  thegreatest  abun- 
'V-  ^>  ^*     dance,  standing  as  it  were  on  end.    'Aeae  parts  are 
called  the  poles  of  the  magnet    In  order  to  observe 


their  pn^>ertie8  more  easily,  we  shall  supnose  that  the  Um4 
loadstone  is  cut  with  two  plane  and  paralld  faces.  A,  B,  v^ 
Fig.  2.  in  a  direction  ttearly  perpoidicular  to  thatof  tbt 
ttest  attraction.    The  following  phenomena  wiQ 

\n  be  observed : 

)ach  of  the  poles  presented  tothe  filings  of  iron  will  a 
attract  them  at  a  distance,  in  the  same  manner  that  s  « 
stick  of  sealing  wax,  when  rubbed*  attracts  all  bodiei  ^ 
that  are  presented  to  it  If  we  suspend  horiaontal-  ^^ 
ly  a  small  needle  of  iron  or  steel,  by  an  antwiititkaB. 
ed  linen  thread  or  fibre  of  silk,  or  any  other  suffi-oiRiv 
dently  flexible  substance,  so  as  to  be  allowed  to  more  ^i*"a 
with  full  liberty,  each  pole  of  the  loadstone  will  attnct 
it,  and  cause  it  to  oscillate  round  its  centre.  Tins  power 
is  exerted  with  equal  force  throudi  either  conduoton  or 
non-conductors  of  electricity.  Water*  glass,  paper,  and 
flame,  do  not  intercept  its  action ;  insulation  is  unne- 
oessary,  and  the  loadstone  loses  nothing  of  its  virtue  by 
beinff  touched. 

Of  the  nature  of  the  principle  which  produces  thoe 
phenomena,  we  are  entirely  ignorant ;  but,  to  avoid  dr-  ^  <^ 
cumlocution,  we  shall  designate  it  by  the  name  of  3fa^*  ^ 
netism,  in  the  same  way  that  we  give  the  name  of  EUc»  ^^ 
tridty  to  the  unknown  principle  of  the  electric  pheno-tiak 
mena,  and  the  name  of  Caloric  to  the  eq|ually  unKDOWtt 
principle  of  heat    It  is  necessary  only,  m  order  to  pro- 
ceed philosophically,  to  attribute  to  this  unknown  prin- 
dple  only  the  properties  and  qualities  whic^  are  indi* 
cated,  or  nther  rendered  necessary,  by  the  phenome- 
na which  it  produces. 

If  we  place  the  polar  surface  A,  of  one  loadstone,  B«H 
successively  in  contact  with  the  snrfiu^es  A'  and  Bf  of  "c^ 
another,  we  shall  find  that  it  attracts  one  of  them,  B',  ^^ 
for  example,  and  repels  A'  j  and  reciprocally,  the  polsr 
surface  B  of  the  first  loadstone  attracts  A'  and  repek  B^ 
The  mutual  tendency  of  the  attracting  &oes  shews  it- 
self, not  only  by  their  adherence  when  they  toudi  each 
other,  but  also  by  the  effort  which  they  make  us  fed 
when  they  are  about  to  come  in  contact  The  repul« 
sion  is  not  so  easily  recognized  in  this  manner;  bat  we 
may  render  it  sensible,  by  placing  aae  of  the  loadstoQei 
on  a  small  plate  floating  upon  water ;  for,  as  it  is  then 
at  liberty  to  move,  if  we  present  to  it  the  other  load- 
stone, it  will  approach  to  it  or  recede,  aocmding  as  it  ii 
attracted  or  repelled. 

We  see,  therefore,  from  this  experimcot,  that  the 
powers  exerted  bv  the  two  polar  surfiuses  of  a  load-  .^'^^ 
stone  are  not  aimiiar,  since  the  one  attracts  what  tbe  j^^j 
other  repels,  and  vice  versa.  The  most  simple,  expres-gy^n^ 
sion  of  this  result*  will  be  to  distinguish  two  kinds  of 
magnetism,  differing,  if  not  in  their  physical  easence, 
at  least  in  the  external  and  apparent  moae  of  their  ao> 
tion.  it  is  thus  that  electrical  attractiona  and  re|Nil^ 
nans  lead  us  to  distinguish  two  kinds  of  electriettj, 
via.  the  vitreous  and  the  resinous,  which  have  reoecvad 
these  names  from  the  manner  in  which  they  are  dev^^ 
loped;  and  it  is  of  importance  to  remark,  that  esch 
of  the  two  magnetisms  resides  in  one  of  the  opposite 
poles  of  a  loadHone*  in  the  same  manner  as  each  of  the 
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to.  two  electricities  retideft  in  the  opposite  poles  of  a  heated 
*^  tourmaline. 

4        If  we  eaumine  the  crest  of  filings  attached  to  the 

Ked  poles  of  a  loadstone^  we  shall  observe  that  their  radii 

^    sre  composed  of  several  parcels  of  filings^  adhering  end 

'^'  to  end  to  one  another.   This  phenomenon  is  particularly 

^.  deserving  of  attention^  as  it  informs  us,  that  iron  pla« 

ced  in  cont^  with  a  loadstone,  becomes  itself  magne* 

tic,  in  the  same  manner  that  an  insulated  body  becmnea 

electric,  when  held  in  the  presence  of  another  body  that 

is  electrified. 

In  order  to  establish  this  property,  we  must  take  M|. 
veral  bsrs  of  soft  or  malleable  iron,  such  as  is  used  rar 
the  fabrication  of  keys.    After  we  are  satisfied  that 
none  of  these  bars  possess  any  perceptible  magnetism, 
which  may  be  known  by  their  not  attracting  iron  fil- 
t     ings,  we  must  suspend  one  of  them  a  b,  Fig.  S.  to 
I*    one  of  the  poles  B  of  a  loadstone  ;  the  lower  end  6  of 
this  bar  will  immediately  acquire  all  the  magnetic  pro« 
perties.    If  we  now  place  it  among  iron  filings,  they 
will  adhere  to  it,  and  we  may  even  suspend  to  it  a  se^ 
cond  bsr  a'^,  and  to  this  a  third  bar  a^b",  as  is  re- 
presented in  Fig.  S.    All  these  will  adhere  to  one  ano- 
ther, till  their  total  weight  exceeds  that  which  the  load- 
stone is  capable  of  supporting.    As  soon  as  the  first 
hu  ab  detadiea  itself,  they  will  all  separate  and  fall ; 
sad  if  we  again  try  to  unite  them,  they  will  be  found 
no  longer  capable  of  supporting  each  other.    They  pre* 
serve,  however,  in  general,  some  feeble  remains  of  mag- 
Di^ism,  which  will  become  sensible  by  placing  them  m 
filings  of  iron,  or  presenting  them  to  iron  needles  freely 
ift    suspended.    This  transient  communication  of  magnet- 
«•    ism  will  still  take  place,  even  if  the  firsjt  bar,  without 
^;  toudiing  the  loadstone,  is  kept  at  a  distance  from  it,  by 
^'  the  interposition  of  a  piece  ot  card,  or  a  plate  of  glass; 
ijer  hot  then  the  total  weight,  thus  supported  at  a  distan<;e, 
111   is  less  than  in  contact ;  and,  therefore,  it  follows,  that  the 
^  of  magnetic  attracticxn  decreases  when  the  distance  in- 
■^    ereases. 

^       Iff  in  nlace  of  soft  iron,  we  employ  bars  of  steel,  or 
hroD  haroened  by  the  hammer,  the  adherence  of  these 
^  bsrs  to  one  another  is  less  easily  and  less  readily  effect- 
fc.   ed,  but  it  is  more  durable ;  and  the  bars,  when  sepa- 
nted  from  the  loadstone,  preserve  the  magnetism  which 
they  have  acquired,  from  being  in  contact  either  with 
9    one  another  or  wHh  the  magnet.     The  soft  iron  and  the 
^  steel  employed  in  these  experiments,  have  th*  same  re- 
^  iaUon  to  one  another  as  a  rod  of  metal  and  a  stick  of 
r     mating  wax  submitted  to  the  influence  of  an  electrified 
**>  ^y*   In  the  metal,  the  decomposition  of  the  natural 
■^  eleccridties  is  sudden,  but  the  recomposition  Is  equally 
^   so,  and  it  operates  as  soon  as  the  metal  is  withdrawn 
^nm  the  mfluence  of  the  electrified  body.    In  the  wax, 
<n  the  contrary,  the  natural  electricities  are  separated 
^ith  difficulty,  but  when  die  separation  ia  efi^oted,  they 
ttperienoe  the  same  difficulty  in  their  reunion,  and  the 
^^ctrie  state  continues  afler  the  action  of  the  electric 
M  body  has  ceased. 
[.      Magnetism  may  be  conununicated  to  a  bar  of  steel 
J^  ffl  a  more  prompt  and  energetic  manner  by  two  load* 
Ig^  Stones  than  by  one,  by  placing  its  two  extremities  in 
ttiB  contact  at  the  same  tune  with  the  pole?  by  which  the 
V»  two  loadstones  attract  one  another.  The  same  loadstone 
*     maj  thus  succesaively  render  magnetic  any  number  o^ 
hvs,  without  losing  any  portion  of  its  original  virtue, 
•jora  which  it  follows,  Uiat  it  communicates  nothing  to 
™c  bars,  but  onlv  developes,  by  its  influence,  some  hid- 
wn  principle.    In  the  same  manner,  a  stick*  of  sealing 
wax,  when  nibbed,  loses  nothing  of  its  electricity  by  the 


decomposition  which  its  influence  eflects  at  a  distance  in  Magnetiww 
the  natural  electricities  of  other  bodies.  ^  i  ^^ 

If,  after  havhig  nuignetised  in  this  way  a  steel  bar  Polarity  of 
or  wire,  we  suspend  it  horizontally  by  an  untwisted  J^8"«*w 
thread  or  fibre,  or  make  it  float  on  water,  by  placing  ^'^  7^ 
it  on  a  small  plate  of  wood  or  cork,  it  will  not  turn  in-  ^-^  ^^^  ^^ 
differently  to  every  point  of  space,  but  it  will  take  ipaoe. 
a  detemunate  direction,  which,  in  Europe,  is  nearly 
north  and  south.     We  say  nearly;  for,  in  certain  places 
or  parts  of  the  earth,  the  north  extremity  of  the  bar 
deviates  from  the  meridian  towards  the  west ;  in  others 
towards  the  east ;  while,  in  others,  it  coincides  with  the 
meridian  itself.    This  deviation  is  called  tlie  Deciifuition 
qftke  magnetic  needle,  or  the  Variation,    It  is  constant  at 
uie  same  moment  ift  every  place;  and  all  magnetic  wires 
thus  suspended  freely  wul  take  directions  exactly  paral- 
lel ;  but  this  conunon  direction  varies  with  the  time,  ac- 
cording to  laws  which  we  shall  explain  from  observation. 
See  Variation.  The  vertical  plane  in  which  the  magne- 
tic needle  directs  itself  at  any  given  {^ace,  \a  called  the 
Magnetic  Meridian,  because  it  deviates  not  much,  in  ge- 
neral, from  the  astronomical  meridian,  in  those  parts  of 
the  globe  which  were  at  first  most  fi>equently  visited : 
but  It  has  since  been  found,  that  in  certain  parts  of  the 
earth,  particularly  in  the  polar  regions,  the  declination 
of  the  needle  becomes  very  considerable,  a»^  reaches 
even  to  QQR,  100^,  and  110^;  so  that  the  needle  then 
directs  itself  towards  the  true  east  and  west,  in  place 
of  turning  to  the  north  and  south. 

When  several  magnetic  needles  are  thus  freely  sus- 
pended in  ^  horizontal  situation,  such  of  their  eitf  emi« 
•  ties  as  turn  to  the  same  terrestrial  pole  are  those  ivhich, 
in  the  magnetising  process,  have  been  in  contact  with 
the  same  pole  of  the  magnet,  and  which  have  consequent- 
ly received  a  magnetism  of  the  same  kind.  IT  thefce  ex- 
tremities are  made  to  approach,  they  wiU  mutually  re- 
pel each  other ;  while,  on  the  contrary,  if  the  extre- 
mities which  have  received  nugnetism  of  a  different 
kind  are  made  to  approach,  they  will  mutually  attract 
one  another.  In  this  respect,  the  two  kinds  of  magnetism 
have  the  same  effects  as  the  two  kinds  of  electricity. 

When  we  hold  one  of  the  poles  of  a  loadstone  at  a 
distance  from  a  magnetic  needle  suspended  horizontal- 
ly by  its  centre,  the  two  poles  of  the  loadstone  act  at 
once  upon  the  needle ;  but  the  action  of  the  nearest  pole 
is  always  the  strongest.  The  needle  then  turns  towards 
the  loadstone  the  pole  which  is  attracted,  and  keeps 
at  a  distance  the  one  which  is  repelled.     If,  afler  it  has 
taken  a  position  of  equilibrium,  we  turn  it  ever  so  lit« 
tic  from  its  place,  it  will  return  to  it  by  a  series  of  os- 
cillations, in  the  same  manner  as  a  pendulum  pushed 
from  a  vertical  line  will  return  by  the  influence  of  gra- 
vity.    A  motion  absolutely  similar  to  this  is  observed  The  tanes- 
in  magnetic  needles  freely  suspended,  when  they  are  *"•*  ^^^ 
pushed  ever  so  little  out  of  tne  nuumetic  meridian.  "^  "f?" 
&n»n  this  circumstioice,  dierefore,  ^eU  a.  from  the  S^u. 
constant  direction  which  it  gives  them,  the  terrestrial  a  true  mag- 
globe  acts  upon  them  exactly  like  a  true  magnet; net 
whether  this  faculty  is  owing  to  the  number  of  mines 
of  iron  and  magnetic  substances  which  it  contains,  or 
whetj^er  it  depends  upon  some  other  cause  still  more 
general.    Hence  '^e  are  fiimished  with  an  excellent  de^  Denomina- 
nomination  for  the  two  kinds  of  nuignetism,  by  calling  tion  of  tha 
the  one  bdrtai,  which  resides  in  the  northern  pBrt^r''^^ 
of  the  globe,  and  the  other  awhai,  which  resides  in  f^!^ 
^  southern  hemisphere ;  and  therefore,  in  order  to  qq^  |,  oiHA 
preserve  the  analogies  of  the  attractions  and  repulsions,  forvo/,  and 
we  must  consider  the  extremities  of  the  bars  or  needles  the  other 
which  point  to  the  oortji,  as  south  poles,  and  the  extre-  g;ggj[^^ 
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mities  of  those  which  poiflt  to  the-  souths  «8  north 
poles.* 

The  preceding  experiments  clearly  indicate  the  di- 
rection of  the  vertical  plane  in  which  the  resultant 
of  all  the  magnetic  forces  is  exerted  at  any  particular 
place ;  hut  it  still  remains  for  us  to  determine  the  ab- 
solute direction  of  this  resultant  in  the  plane  itself.  In 
order  to  do  tbis«  take  a  cylindrical  needle  of  steel  m  b, 
Fig.  4^  and  place  on  the  middle  of  its  length  an  axis 
perpendicular  to  it.  When  the  needle  is  suspended  by 
ittf  centi'e  upon  well-polished  planes^  and  accurately  ba- 
lanced, let  it  be  carefully  magnetised.  When  it  is 
again  placed  upon  its  supports,  it  will  no  longer  pre* 
serve  itself  in  a  horizontal  position  as  formerly,  but 
<Hie  of  its  poles  which  possesses  austral  magnetism 
will  incline  itself  to  tlie  horizon,  at  least  in  our  cli- 
mate;  and  after  a  few  oscillations,  it  will^  settle  at  a  de* 
terminate  angle  with  tlie  vertical  line.  This  angle  is  call- 
ed the  Magnetic  inclhiaiion,  or  the  Dip  of  ihe  needle;  and 
it  is  different  in  different  places.  Near  the  terrestrial 
equator,  there  is  a  zone  where  the  magnetic  needle  is 
horizontal.  To  the  south  of  this  zone  it  inclines  to  the 
surface  of  the  easth,  the  extremity  which  possesses  the 
boreal  magnetism ;  and  this  indicates  two  kincb  of 
forces,  the  one  austral,  and  the  other  boreal,  which  is 
|iredominant  on  different  sides  of  the  equator.  In  the 
article  Variation,  we  shall  give  the  laws  of  this  phe- 
nomenon in  detail,  confining  ourselves  at  present  mere- 
ly to  the  statement  of  the  nict,  that  this  property  has 
been  discovered  by  observation.f 

In  order  to  measure  accurately  the  magnetic  indina- 
tion,  the  axis  of  suspension  of  the  neetue  is  placed  on 
the  centre  of  a  vertical  circle  of  copper  MM,  Fig.  5, 
whose  limb,  divided  into  degrees,  moves  upon  a  verti- 
od  axis  VV,  so  that  it  may  be  brought  into  every  pos- 
sible azimuth.  The  axis  V  V  itself  is  placed  in  the  cen- 
tre of  another  horizontal  circle,  divided  in  a  similar  man- 
ner, which  serves  to  cbtermine  the  direction  in  which 
we  turn  the  first  circle  MM.  Thisttpparatus  is  called  a 
Dipping  needle,  W^  shall  soon  explain  the  precautions 
nec^sary  in  magnetising  and  suspending  the  needle,  and 
also  in  measuring  its  indination ;  but  this  caimot  be  un- 
derstood till  the  laws  .of  magnetism  afe  established. 

When  the  direction  of  the  resultant  of  the  magnetic 
forces  jexdted  by  ihe  terrestrial  globe  is  thus  ascertain- 
ed in  any  particular  plaee,  its  action  may  be  instanta- 
neously escnibited  by  a  very  striking  experiment.  Sus- 
pend a  magnetic  needle  a  6  by  its  centre,  with  an  as- 
semblage of  untwisted  fibres  of  silk,  placing  it  in  a 
small  dish  of  paper,  and  balandng  it  by  a  small  coun- 
terweight on  the  south  branch,  so  that  it  may  have  per« 
feet  liberty  to  move  in  a  horizontal  plane.  Now,  since 
the  needle  will  naturally  be  in  the  magnetic  meridian, 
and  will  lie  there  in  a  state  ofrest,  take  a  bar  AB  of  soft 
unmagnetised  iron  about  fiv^  feet  long  and  four-tenths  of 
on  inoi  square,  and,  indining  it  nearly  in  the  direction 
of  the  magnetic  indination,  hold  its  lower  end  A  near 
the  northern  extremity  of  ihe  needle,  and  a  rq^ulsion 
will  immediately  take  place.  If,  on  the  contrary,  the 
upper  end  B  of  the  bar  is  hdd  to  the  northern  end  of 
the  needle,  by  making  the  bar  descend  parallel  to  it- 
self as  in  Fig.  7,  an  attraction  will  take  place.   Hence 


it  is  obvious,  that  in  this  inclined  ponttoOi  the  fatr  of  Mif^ 
iron  is  suddenly  magnetised  by  the  magnetic  influence  ^ 
of  the  globe,  in  the  some  manner  as  it  would  have  been  ^^^ 
by  the  influence  of  any  other  loadstone  that  had  been  ^.^  ^^ 
presented  to  it;  the  lowest  half  of  the  bar  nearest  the  '*" 
earth  acquiring  a  polarity  contrary  to  tliat  which  pre* 
vails  in  our  hemispheroy  namely,  an  austral  polari- 
ty, and  the  upper  half  acquiring  an  opposite  kind, 
namely,  a  boreal  pcdarity.  The  two  ends  A,  B  of 
the  bar  are  therefore  in  the  same  state  as  the  two  endi 
a,  b  of  the  needle,  which  were  directed  towards  the 
same  terrestriid  poles,  and  it  is  from  this^  cause  that 
^re  is  a  repulsion  when  a  and  A  are  heki  near  one 
another,  and  an  attraction  when  a  and  B  are  brought 
together.  In  order  to  shew  that  these  phenomeoi 
really  depend  on  the  sudden  communication  of  mtcn^ 
tlsm  to  the  bar,  in  consequence  of  the  position  in  waich 
it  is  held,  we  have  only  to  reverse  the  twaends,  while 
its  inclination  remains  the  same.  In  this  case,  ths  un- 
der and  the  upper  end  of  the  bar  will  produce  the  same 
phenomena  tnat  have  been  already  described;  sad 
therefore  the  phenomena  will  be  opposite  to  those  whidi 
the  same  end  of  the  bar  had  produced  belore.  The 
nuignetic  poles  of  the  bar  will  then  be  suddenly  inter- 
changed by  reversion ;  and  it  is  in  order  that  this  oaf 
be  effected  instantaneously,  that  we  have  employed  a 
bar  of  soft  iron,  and  not  a  bar  of  steel  or  hard  iron. 

The  first  idea  of  this  fine  experiment,  and  the  cor- 
rect  notions  which  it  presupposes  respecting  the  tcrrei* 
trial  magnetism,  bdong  to  Dr.  Gilbert.  In  ihe  lOth 
and  11th  chapters  of  the  first  book  of  his  Work  on  the 
Loadstone,  he  shews,  that  if  iron  wirea»  without  the 
magnetic  virtue,  are  arranged  either  horixontallv  upoa 
water,  or  suspended  by  an  untwisted  thread  of  silkj  toey 
will  direct  themselves  in  the  plane  of  the  mogneUc  me> 
ridian,  and  that  the  extremities  of  several  of  the  wireit 
arranged  in  this  manner,  end  to  end,  will  mutualif 
infiuenoe  each  other,  even  if  they  have  not  been  previ* 
ously  magnetised  by  a  loadstone.  And  in  the  ISth 
diapter  of  his  third  book,  he  shewsy  that  when  the 
wires  of  soft  iron  have  thus  acquired  mogneticsl  poit* 
rtty,  the  direction  of  their  polwity  may  be  reversed,  by 
the  mere  effect  of  inverting  their  position,  directing  to 
the  south  the  extremity  which  was  foimerly  to  the 
north ;  and  he  odds,  without  any  hesitation,  that  these 
effects  are  produced  by  the  magnetic  action  of  thecarth 
itself,  in  precisely  the  same  numner  as  they  would  have 
been  prcxiuoed  by  any  other  loadstone.  Dr.  Gilbot 
also  attributes  to  this  same  cause  the  magnetism  whkh 
the  iron  crosses  of  spires,  and  other  bars  of  this  metal, 
acquire  by  being  kept  a  long  time  in  a  vertical  positioo. 
The  terrestrial  glo&  magnetises  them  also  by  its  n* 
fiuenoe.  The  effect  would  be  transient,  if  the  iron  whkh 
composes  these  bars  was  ouite  soft;  but  the  hamncnog 
neoessaiT  to  give  them  their  shape,  and  even  these* 
tion  of  the  air,  continued  for  a  long  time,  communicate, 
particularly  to  the  parts  near  the  surface,  a  ooDsidaiUe 
degree  of  hardness.  The  mo^etism  in  this  esse  is  not 
developed  instantaneously  \  Ume  is  necessary  for  their 
excitation  by  the  action  of  the  globe ;  but,  for  the  aame 
reason,  the  magnetism  is  permanent  when  it  ia  ooct 
devebped.     Accordmg  to  GUbert,  this  remark  waa 


♦  The  propriety  of  tfaeacdwiominiHonSt  ao  jnak  and  natnnl,  vai  remsiked  by  Dr.  Qilbart  of  CokfacMr,  ia  hit  tseitiie  De  Mt^ 
m§gMA[iaqm€  €orf9Htu$^  €l  magm  magmgU  idki^  ItfOO.    This  wodc  ia  a  rmHUile  one,  oonadains  die  cpodi  id  vhxS  tf 

naa  written.    It  oootttDi  a  nvmber  of  fine  cxpcrimoUi,  and  of  juit  and  infeniooa  ▼iewa,  though  miied  with  notafhyricsl*  end  cfa  i^ie* 
logical  ideaa,  wfaicb  mark  the  infancy  of  idence.    See  our  Xjfe  of  Gilbert,  tqI.  z.  p.  275.  ^^^ 

t  Gin>ert  attrOmtei  this  diaoovery  to  Robert  l^aman,  who  appeals  to  have  puhfiahed  it  in  ISSl^  in  a  pamphlet  entidsd  Ntw  JUrtft^^- 
Bee  the  fiat  of  boeka  at  the  end  of  the  aitide. 
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l0.  tint  mide  npon  tfie  to  of  tbe  -weather-oock  upon  the 
^church  of  the  Augustines^  «t  Mantaa«  Others  attri* 
bute  the  first  obeenretion  of  this  fkct  to  Gassendi,  who 
noticed  4t  on  the  cross  of  tiie  church  of  Aix,  in  Pro- 
vence ;  but,  with  re|^rd  to  the  theory  of  the  phenome- 
non, which  is  the  imporUnt  point,  it  seems  to  belong 
solely  to  Gilbert 

The  directive  property  of  the  loadstone  is  onie  of 
the  finest  discoveries  which  roan  has  ever  made:  it 
gives  to  naviffatore  an  infallible  method  of  recognis- 
ing the  direction  of  their  track  across  the  boundless 
ocean,  in  the  midst  of  the  darkest  nights,  and  when 
fogs  or  tempests  have  entirely  obscured  the  hea- 
vens. A  magnetic  needle;  balanced  upon  a  pivot, 
points  out  the  fixer!  diiection  which  they  ouglit  to 
keep ;  and  this  valuable  indication  conducts  them  as  ac- 
curately as  even  the  observation  of  the  stars.  Previous 
to  this  mvention,  so  useful  and  simple,  the  sailor  coald 
not  venture  to  a  distance  from  the  coast.  The  disco- 
very of  the  compass  has  given  him  the  means  of 
launching  into  the  ocean  itself,  and  of  seeking  new  re- 
gions, unknown  to  the  most  powerful  nations  of  an- 
tiquity, 
if  In  this  case,  as  with  most  other  useful  inventions, 
ve  are  ignorant  of  the  person  to  whom  society  owes 
such  an  invaluable  gif^.  We  do  not  even  know  pre* 
cisely  what  nation  was  the  first  to  employ  the  polarity 
of  the  needle  as  a  method  to  obtain  a  fixed  direction 
in  space.  The  Jesuit  missionaries  assure  us,  that 
they  formerlv  found  among  the  Chinese  traces  of  this 
pncdce,  which  remount  to  a  veiy  high  antiquity ;  but 
they  suppose  that  it  was  employed  merely  fbr  guiding 
them  by  land ;  and  that  they  had  never  thought  of 
nsing  it  at  sea,  a  thing  much  more  important,  without 
doubt,  but  which  might  have  been  less  so  to  a  people 
vhose  navigations  seem  to  have  been  always  very  li- 
mited. But,  be  this  as  it  mav,  we  find  evident  proofs 
of  the  existence  and  nautical  use  of  the  compass,  in 
Europe,  towards  the  year  1150;  for  it  is  mentioned  in 
a  ?ery  detailed  and  distinct  manner  in  several  works  of 
this  period,  particularly  m  a  poem  composed  in  the 
old  French  language,  l^  Guyot  of  Provins,  whidi  still 
eusts  in  manuscript,  in  the  Royal  Library  at  Paris. 
The  author  describes  the  methods  by  which  navigators 
guide  themselves  in  their  track ;  and,  after  having 
mentioned  the  observation  of  the  polar  star,  he  adds, 

**  Un  arifmit  fui  meiiHr  ne  pwlt 
Par  la  vtriu  de  la  Marinicre^ 
Une  pierrc  Unde  ei  hrumere^ 
O^  HJbri  voloulUrt  teJoinW^ 

That  is,  '<  They  have  a  practice  which  cannot  fail, 
by  the  virtue  of  the  Mariniere,  an  ugly  and  dark  stone, 
to  which  iron  easily  joins  itself/'  Guyot  then  adds, 
that  this  art  consists  in  rubbing  a  needle  upon  the  pierre 
mnrmere;  and  then  he  says,  that  the  point  of  this 
needle  turns  in  consequence,  in  the  direction  of  the  po- 
lar star. 

**  Qiund la  mer €ti dbtettrt iilnmef 
Qtiaud  m€  voii  utoUe  ne  foiv, 
Daucjbnt  d  taiguilk  aUumer^ 
Putt  Ut  n'ant  garde  d'esgarcr^ 
Contre  rettoUe  va  la  pointe,^* 

That  is,  **  When  the  sea  is  dark  and  gloomy,  when 
neither  the  stars  nor  the  Qioon  are  seen,  then  they  put 
a  candle  near  the  needle,  and  they  are  not  afraid  to 
lose  their  wav,  for  the  needle  points  to  the  star." 

Such  are  the  leading  phenomena  of  magnetic  attrao* 
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tion  and  repulsion;  but,  before  reducing  them  to  a  M^|Dsilanf.> 
general  theory,  we  must  attend  to  some  other  details,  '-'■•»/■  "** 
whidi  could  not. have  been  sooner  introduced  with* 
out  interrnpting  the  general  train  of  our  reasoning.    '-    * 

It  was  long  believed  that  iron  and  steel  were  the  on-^  Nickel  and 
ly  substfl(nces  that  could  be  rendered  magnetic ;  biit  tt*cobiUt  ar^ 
has,  in  later  tiroes,  been  found  that  nickel  and  cobalt  en-  ««P»^'f  ^ 
joy  the  same  property.     After  these  metals  hav6  been  JJJJJ^^Sf 
purified  by  very  accurate  chemical  means,  needle  p>^  poUriiy. 
be  ccmstructeil  from  them,  which  may  be  magnetised; 
and  will  direct  themselves  in  the  magnetic  meridian  very  ^ 

energetically,  though  with  less  force  than  needles  nnade  * 

of  steel ;  but,  flroro  the  nature  of  the  processes  employe 
ed  in  the  preparation  of  these  metals,  it  is  impossible  > 

to  suppose  that  their  action  is  d  lie  to  the  imperceptible 
portion  of  iron  which  may  still  remain  iH  them.    We 
shall  soon  see  what  is  the  origin  of  the  magnetism  at-' 
tribtited  by  several  philosophers  to  copper,  and  some 
other  bodies. 

A  magnetic  bar  of  any  metal  loses  its  virtue  when  it  Magnrtie 
is  brought  to  a  white  heat     Not  only  is  it  incapable,  hars  itee 
when  in  this  state,  of  attracting  won,  either  when  mag-  *^5^'  P®**^ 
nef ic  or  not  magnetic ;  but  even  if  the  iron  itself  is  a  br^uBbt  to 
magnet,  it  is  no  longer  attracted  by  it,  and  remains  in»  ^  white 
sensible  to  its  action.     This  fact,  whidi  was  known  to  heaL 
Gilbert,  may  be  confirmed  in  a  very  simple  manner, 
namely,  by  placing  the  pivot  of  a  small  compass  needle 
in  a  good  spirit  lamp,  with  one  or  more  wicks,  and 
surrounding  the  whole  with  a  cylindrlbil  glass,  for  pre<p 
venting  any  agitation  from  the  external  air.    After 
having  placed  the  needle  horiaontally  upon  a  pivot,  so 
that  it  can  be  shewn  to  be  sensible  to  the  action  of  a 
loadstbne,  or  a  magnetic  bar  held  to  it  at  a  distance,  let 
the  lamp  be  lighted.  The  needle,  plunged  in  the  flame, 
will  soon  become  red  ;  and  if  in  this  situation  the  mag- 
netic bar  is  again  presented  to  it,  the  needle  will  fml 
its  influence,  whether  it  is  red,  or  blui^  red ;  but  vrhen 
it  reaches  a  white  heat,  it  will  become  completely  in- 
sensible to  the  presence  of  the  magnet* 

When  this  observation  is  made,  remove  the  load-  Bat  they  re- 
stone  to  a  distance ;  and  after  having  left  the  needle  a  sume  it  na- 
short  time  in  the  flame,  extinguish  it,  and  the  needle  tunlly  by 
will  soon  cool  and  become  obscure.     But  if,  during  ^^^  action 
this  operation,  it  is  found  to  be  pointing  in  a  dhrection  ®'^*j'?  J*'" 
n<*^p«rpe„dic«l«tpthe?Z^^    njendi^.,  it -^l 
Will  follow,  that,  after  bemg  cooled,  it  will  have  re^  ^^^  ^\, 
covered  some  traces  of  mimetic  power ;  and  this  power  lowed  to 
will  be  the  more  sensible  m  propmtion  as  the  needle  is  cool  in  the 
less  or  more  remote  from  the  magnetic  meridian.  Hence  magnetic 
we  may  conclude,  that  this  power  has  been  restored  to  n>«rtdlao. 
it  by  the  influence  of  the  earth  itself.    We  see,  there- 
fore, that  in  the  progressive  cooling  of  tiie  needle,  there 
is  a  particular  temperature  at  which  it  becomes  sensi- 
ble to  the  magnetic  action,  while  it  preserves  sufficient 
ductility  and  softness  to  be  affected  even  by  a  very  fee- 
ble force;  afl»r  whidi,  the  increasing  hardness  pro- 
duced by  fiuther  cooling  renders  "it  fit  to  preserve,  in 
all  imaginable  positions,  the  development  of  ma^iM- 
iam  which  is  tiius  produced.  This  experiment,  remark- 
able fttnn  its  consequences,  is  fiouna  in  Dr.  Gilbert's 
work,  (lib.  iii.  cap.  IS.)     Or.  Hook  emj^oyed  the  same 
means  for  impressing  magnetism  upon  bars  of  steel,  by  ' 
placing  them  in  the  direction  of  the  magnetic  meridian, 
at  the  moment  when,  after  being  suddenly  heated,  they 
were  tempered  in  cold  water  ;  and  Dr.  Robison  rendered 
the  operation  still  more  perfect,  by  substituting,  in  ^lece 
of  the  weak  action  of  tne  terrestrial  globe,  that  oi  two 
powerful  nu^ets,  placed  at  the  two  ends  of  the  red  hot 
htan,  at  the  instant  when  they  were  plunged  in  water* 
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Dr.  BobifOli  inftiigM  ub,  that  the^  thus  acquune  a  ccnud- 

derable  degree  of  magnetism :  a  result  quite  covtorm* 

abletotbe  theoretical  notions  that  may  be  deduced  from 

the  prooees  of  ma^etising  bars,  which  wiU  be  «ooa 

eiqpliiined    On  thia  account,  it  may  be  important  to 

try  this  method  anew,  as  it  may  be  found  usi^ful  in 

magnetising  bars  of  a  lai^  sise. 
Iron  maj        In  this  manner  of  operating,  as  well  as  in  those 
■ko  be  reo  -  which  n^a  have  finnnerly  descnbedj  the  magnetism  is 
^n^^^g'  deveio|>ed  either  by  the  influence  c^  a  magnet,  or  by 

twlttiM  by  ^^  ^  ^  ^^^  ^  ^^  ^^  appear^  that  it  may  ako  be 
tiammer-  instsataneously  excited  by  different  mechanical  means, 
log,  and  by  such  as  by  the  blow  of  a  hammer,  by  pressure,  by  twist- 
electrical  Wig,  and  by  electrical  discharges.  It  may  often  hap- 
aiachargea.  pen,  that  these  meaos  produce  their  effect  by  disposing 

Uie  substance  of  the  iron  to  receive  the  magnetic  inftu« 

enoe  from  the  terrestrial  globe ;  but  it  is  by  no  means 

proved  that  they  have  no  share,  at  least  in  certain  cades, 

m  producing  immediate  magnetism. 

Haying  tdcen,  for  exfixn^e,  a  cemmoKi  iron  wire  of 

two  or  three  lines  in  diameter,  and  firom  ten  to  fifteen 

inches  long,  crush  it  by  resting  one  of  its  ends  upon  a 

plate  of  iron,  or  make  it  pass  Uirough  an  opening  in  a 

thick  iron  plate,  and  t^en  bend  ancf  twist  it  in  different 

directions  till  it  is  crudbed.  At  the  end  of  these  ch^ges 

it  will  be  found  to  have  acquired  the  magnetic  virtue, 

as  may  be  seen  from  its  attracting  iron  filmgs,  or  from 

its  attracting  one  end  of  a  needle  and  repelling  tlie 

other,  when  its  twisted  extremity  is  presented  to  it. 
•  The  same  effect  may  be  produced  upon  a  rod  of  hard 

iron^  by  holding  it  in  a  vertical  position,  and  striking 

its  upper  end  witli  slight  blows  of  a  hammer.    That  tb^ 

phenomenon  may  be  very  sensible,  it  is  necessary  that 

the  rod  be  two  or  three  feet  long ;  and  if  it  is  after- 
wards reversed,  snd  the  blows  repeated  upon  its  other 

epd.  It  will  gradually  lose  the  magnetism  imprinted 

upon  it,  and  will,  by  wther  blows^  acquire  a  contra- 
ry magnetism,  89  as  to  have  iM  poles  reversed.     The 

same  effect  may  l^  produced  by  letting  it  fall  vertically 

nponahard  body.    The  utensils  used  by  locksmiths 
.    are>  irom  this  cause,  almost  always  rendered  magnetic, 

by  the  repeated  blows  which  they  experience..  Scissars, 

kjiives,  smd  almost  all  cutting  instruments^  are  more  or 

less  so,  partipularly  if  they  have  been  employed  in  cut- 
ting iron.     In  order  to  shew  their  magnetic  influence, 

we  must  present  them  to  a  small  magnetic  needle,  bus* 

pended  horizontally  by  a  single  fibre  of  the  spider^s  web*. 

or  by  an  untwisted  fibre  of  silk,  hung  witliin  a  glass  re» 

ceiver^  so  as  to  be  free  fircnm  any  agitation  in  the  air.* 

The  sqjallest  magnetic  fwce  will  thus  attract  one  extre? 

mity  of  the  needle,  and  repel  the  other.    By  this  means 

it  i4  proved,  that  every  piece  of  iron  whid^  has  suffered 

any  friction  becomes  magnetic,  and  that  an  electrical 

(jischarge,  acting  like  a  blow,  developes  magnetism  in 

iron  wires  through  which  it  is  made  to  pass.    From  the 

same  cause,  lightuinff  produces  a  similar  effect  upon  the 

mariner's  needle,  and  sometimes  even  reverses  its  poles. 

See  £i,BCT»iciTV,  Vol.  VI il.  p.  d04.  Sect  111. 
Iron  does  From  these  facts  we  might  be  led  to  conjecture,  that 
not  change  tjbie  communica^n  oi  magnetism  consists  in  a  particular 
Ut  volume  Ipnd  of  displacement  effected  among  the  jiarticles  of.  a 
when  mag>  Imi-  pf  iron  or  steel.  In  order  to  detepnine  this,  M. 
netiied.  Cay-vt*us9ac  has  endeavoured  to  ascertain  if  these  me- 
Plate  ^*^  experience  any  change  of  dimensions  when  they 
CCCLr.  beeome  magnetic  He  took  a  hollow  tube  of  iron  AB, 
Fig.  8.        Fig.  8,  shut  up  at  two  ends^  and  to  one  of  thes^  ends 

This  mode  of  fuspeniifni  by  a  thread  of  oOe,  orbj  a  fygtem  of  threads  of  silk  not  twisted,  was  employed  hjr  Pr.  Gilbeit.    ^^^ 
lib*  i  ssp.  ISf  f  hoe  be  laitkukily  itcsmmeods  Uiatall  fwtiog  iDsy  bt  aniaded  in  comM»s»'  >h«in. 
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he fitt^ a tdbe of  riaas  extivmelT  flne,  aad  fwiMkU^ 
into  equal  parts.    He  then  introau^  water  inlotfaii^ 
qiparattts  till  the  tube  of  g^aas  was  partly  filltd;  lod 
having  waited  aceitaintime  till  the  tempcntara  of  tiie 
liauid  had  become  umifatm,  be  dugnstised  the  iisa 

tuW-  The  surface  of  die  water  in  ueamaU  tube  had 
not  experienced  any  displacement,  so  that  tfaii  dmie 
of  state  had  not  prdda<ied  in  the  iron  mxj  sfprsda^ 
change  of  volume. 

It  b  eqiuiUy  eatablished,  by  means  of  the  most  ex-it^ 
act  balance,  that  the  iron  does  not  suffer  an^  senmilecM^ 
alteration  in  its  weight,  in  conseauenee  of  being  aig**^ 
netised;  a  result  wnidi  m^ht  nave  been  antidpatd, 
ftom  the  striking  analogy  wm<&  sidMUts  between  nag. 
netic  attractions  and  repulsions  irilh  those  which  an 
produced  by  the  equally  ifenpoodenble  principle  of  ds^ 
tricity. 

^  The  degree  of  contact  which  exists  anongthepar-i 
tides  of  iron,  steel,  or  nickel,  faaa  a  gveat  inBtteneeupon 
the  facility  with  whidi  they  are  rendered  magnetic. 
These  metals,  when  they  are  fmre  and  perfecdy  dae-^ 
tile,  do  not  retain  dieir  magnetism,  bu|^  acquire  itaad"^ 
lose  it  instantaneously.  They  may  be  made,  however, 
to  preserve  it*  either  by  meduuiaeal  -means,  such  as 
pressing,  twisting,  or  rolling  them ;  or>  as  has  been  ob- 
served by  M.  Gay-Lttssac,  ny  conAming  them  ehoni- 
oally  with  substances  not  magnetic,  m  oaxbon,  piwi* 
phorus,  arsenic,  and  tin.  As  the  proportien  of  theae 
substances  increases,  the  magnetism  is  commimicatcd 
with  more  difficulty^  and  it  also  laata  kmger ;  hot  at 
last  there  arrives  a  limit  when  it  is  ao  longer  poanUa 
to  develope  it  in  any  manner,  and  the  eombuutioB 
cease  to  be  influencecl  by  the  magn^  Hence  it  iaivs* 
sonable  to  suppose,  that  the  magnetic  nhenonienaoaght 
to  be  modified  by  heat,  ygindi  has  sach  a  powerful  and 
immediate  influence  upon  cehesiim.  We  have  skeady 
remarked,  that  magnetic  bars  lose  their  magnetism  when 
heated  to  redness.  M.  tjay^Luasac  has  obtained  the 
same  result  for  nickel,  and  he  has  also  found  that  tbii 
metal  then  ceases  to  be  attracted  by  the  magnet 

We  shall  now  proceed  to  point  out  the  influence  of  loin 
temper ;  and  for  this  purpose  we  shall  first  explsin  tfaet^ 
nature  of  this  operatmn.  When  a  bar  of  iron  or  of  ^'^ 
steel  has  been  heated  to  redness,  and  allowed  to  cool  ^^ 
slowly  in  the  ait,  its  particles,  in  apiiroadiDg  ncaicr^ 
and  nearer  to  one  anoU»er,  take  the  ifistaoccs  and  the 
positions  of  a  stable  equilibrium,  to  which  they  find 
themselves  gradually ,dniwn  by  the  slow  and  fmgt^ 
sive  effect  of  their  reciprocal  attractions.  Bat  ifve 
plunge  the  red  hot  bar  into  a  fluid  which  cools  its  sur- 
face suddenly^  the  particles  of  this  surface  will  take  at 
first  hurried  arrangements,  to  which  they  are  fotoiA  by 
this  sudden  change ;  and  having  thus  become  immove- 
able, they  fi[>rm  a  kind  of  crust,  to  which  the  iffolecitka  w 
the  interior  of  the  mass  are  also  constrained  to  arrai^ 
theipsplves  with  rapidity,  in  proportion  as  the  ooobng 
reaches  theip.  Hence  there  resiuts  a  kind- of  cry^i* 
zation  different  from  a  stable  equilibrium,  as  maybe 
observed  in  Prince  Rupert's  drops,  which  are  notbing 
else  but  tempered  glass.  When  4ron,  steel,  tdckd,  ami 
cobalt,  are  submitted  to  this  operation,  it  is  found  that 
these  metals  become  more  hard,  less  flexible,  and  nn^re 
brittle^  to  a  degree  which  is  proportional  to  the  sudden- 
ness of  cooling;  and  therefore  we  might  expect,  •i"'^ 
actually  hq>pen6,  that  this  ehangc  woukl  have  an  in- 
fluence upon  their  magnetic  properties.    These  metdi^ 
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itek  KOttve  the  nugiMtic  virtae  with  mor^  difficulty  when    proceed  firam  thte  simple  deoompodtion  of  their  natond  Mi^gntibm. 
^"  they  are lempaed,  and  the  development  of  their  mag-    electricities;  the  absolute  intensitf  of  this  developer    " 
BStism  is  also  mmeb  vwre  durable.    The  difficulty  of    ment  decreases  rapidly  from  one  element  to  the  other^ 
nndenng  theqn  aaapietic  increaaea  with  the  hardness    but  whatever  is  developed  upon  each  of  the  two  is  not 
efthetaaiper;  ancTlhia  hardness  hu  also  an  influence    sensible,  those  portions  of  free  electricity  only  bein^sen* 
thriBanMat|-nf  iJMi  m^gnstir  irtnf  r  which  the  bars    sible,  whidi  are  all  of  the  same  kind  as  that  which  is 
iam,    M  the  eftet  of  temper  depends  on  the    fixed  upon  A^. 

tif  teanperatiws  in  which  the  metal  is  sud^  If  we  now  suppose  the  apparatus  to  be  nlunffed  in  a 
den^  plaosd,  we  sraat  now  cadeaiNMir  to  obtain  a  mea->  perfecti^  insulatii^  medium,  it  is  obvious  uiat  wis  state 
son  et  it  There  is  no  diffieulty  in  finding  the  tern-  of  equilibrium  wilfbe  permanent ;  but  if  it  is  smround^ 
venture  of  the  liqaid  in  which  the  metal  is  plunged,  ed  with  a  conductinf^  medium  such  as  air,  it  will  gra« 
bat  it  is  difficult  to  determine  that  of  the  metal,  which    dually  lose  its  electricity. 

rises  iut  above  that  degree,  of  heat  which  the  thermo-*  In  order  to  ascertain  now  this  will  hi^pen,  we  must 
meter  is  capable  of  tneasoring.  In  ordinarj^  cases,  how<«  recollect,  that  in  the  same  state  of  the  air,  and  thesam^ 
ever,  the  ooloor  which  the  metal  acquires  is  considered  form  of  smr&ce,  the  loss  of  eledricity  is  proportional  to 
AS  a  good  indication  of  the  beat  to  which  it  has  been  the  total  quantity  of  free  electricity  whicn  resides'  in  it 
exposed;  and  it  iasaid  to  be  tempered  red-white,  rcdj  At  the  first  instant,  therefore,  it  will  be  stronger  for  the 
cberry-red,  &a  acoording  to  the  tint  which  it  possesses  firstfaoeA^  than  for  die  second  A^,  since  the  latter  has 
St  the  instant  before  it  ia  ploaged  into  ti»  ending  lU  less  free  aectridty;  and-  the  loss  will  likewise  be 
c{aid.  Although  this  indipstion  is  neeessarity  a  very  greater  for  Ag  than  fbr  A,,  and  so  on  to  the  last  feceBn, 
imperfect  one,  k  is  still  almost  always  sufficient  for  where  itwdl  be  nothing,  in  consequence  of  tiiere  being 
m^fnetical  experiments,  in.  which  the  different  degrees  no  free  electrici^  upon  this  face.  But  in  consequence 
of  temper  have  only  s  s^niUe  inflnenoe  to  a  certain  ofthese  unequal  losses,  the  opposite  electricity  will  oede- 
degtae  of  tempeimture.  Higher  degrees  of  heat  do  not  veloped:  for  the  equilibriam  whidi  hitherto  existed  was 
St  all  change  the  intensity  of  the  magnetism  wlitch  the  not  between  the  portions  of  free  electricity  on  the  dtffisi^ 
bars  may  acquire  as  we  shall  soOn  prove,  when  we  have  renit  faces,  but  between  their  absolute  charges ;  and  since 
explained  the  means  of  measurthpr  this  intensity.  the  first  A ,  is  weakened,  it  can  no  longer  neumdiseupon 

logT        The  difierent  {diesiflmena  exhibited  by  the  action  of    B , ,  what  it  formerly  neutralised :  But  as  the  same  is  true 
n«Q     msgneti^  which  we  have  already  described,  have  a    or  the  action  of*  A  ^  upon  Bg,ttid  of  all  die  rest  to  the  last 
">^-    strong  resemblanoe  to  thoae  produced  by  the  toumudine,    face  Bn,  it  follows  that  since  the  electricity  of  this  last  face 
1^^  when  Tendered  electrical  by  heat.    The  tourmaline  ac-    is  not  ccmipletely  neutralised,  a  portion  wiU  become  free^ 
lof  ,roQ^  quires  two  electrioal  poles  of  a  dsfierent  kind,  as  the    which,  though  at  first  weak,  will  gradually  increase. 
the     nagnet  does  two  magnetical  poies ;  and  the  energy  of    For  though,  at  the  instant  of  its  appearance,  it  is  alwajra 
tricai    die  one,  like  thejnfiaunoe  of  the  otiier,  is  at  first  most    exposed  to  the  absorbing  infiuence  of  the  air,  yet,  on. 
*^     powerful  at  the  poke  themselves,  but  aflerwanis  de.    account  of  its  weakness,  it  at  first  loses  less  than  Uie 
1^  cresses  rapidly  towards  the  middle  of  the  body,  where    free  portions  of  the  other  faces,  so  that  the  change  of 
^  there  is  aunoot  always  a  neutral  point.    But  as  we  are    equilibrium  continues  to  operate  in  thesame manner;  the 
anfortunitely  not  able  to  observe  the  armngement  of  tiie    loss  of  free  electricity  diminishing  more  and  more  upon 
electrified  partiribw  in  the  tourmaline,  the  analogy  b^    the  first  fBce,  and  increasing  upon  the  hut,  and  the  in- 
tween  the  phenomena  cannot  give  us  any  information    termediate  elements  esrperiencing  intermediate  ehangesti 
reipeoting  il&e  arrangement  of  the  partioes  of  iron  or        There  cannot  therefore  be  any  limit  to  these  varia^i 
steel  when  Bendared  magnetic.    Thm  is,  however,  an    tions,  but  in  the  equality  of  the  quantities  of  f¥ee  elec* 
experiment  which,  by  nsiti^iag  both,  may  suggest  some    tricit^  existing  upon  the  two  extreme  fades  of  the  ap- 
useful  csndusioiis  respecting  the  mode  of  ueiir  con^    paratus,  whidi  also  reduces  their  charge  to  equality, 
stitntiso.  The  disposition^  of  the  electricity,  then,  ought,  in-g^ie- 

KtnnI      Let  us  Bu|i{RMe  that  a  series  of-  glass  plates,  armed    ral,  to  be  symmetrical  between  these  faces  and  the  oen* 
|F^°*  widkmitaluponboth  their  surfaces,  are  arranged  pan^    treofthe  system;  the  quantities  of  liberated  eleetri* 
Jl^^^ldtsene  another,  b»  shewn  in  Fig.  9-  so  that  the  fiice    city  will  be  of  a  contrary  nature  on  each  side  of  the 
uu      Bj  sfthe  first oflKmmmicates  by  a  metallk  wire  witik  tile    centre,  and  wiU  p'aduaKy  decrease  in  proportion  as 
XlL     wA^of  theaeoonc^aiidalaotheiace  BgOfthis,wiA    you  approach  to  it,  so  that  at  the  centre  it  is  cvaiw 
P9,      tbefiweA,  of  the  third,  and  so  on  to  the  last,  whose  po»-    eseent,  and  we  may  touch  with  impunity  the  plate 
terior  &ee  B^  oemmnnicatrs  with  the  groondi     This    which  occupies  that  position.     But  if  we  break  the 
sppsBHkis  being  completed,  let  a  communication  be    pile  in  this  place,  or  in  any  other,  and  then  insulate 
nade  between  die  first  &ce  A,  and  the  chief  conduc-    the  fragments,  it  will  develqpe  by  degrees  at  Its  bMktiil 
tsr  of  a  newerfiil  deetrical  nuudune,.  and  after  having    extremity  a  certain  quantity  of  f\ree  electricity,  of  a  na* 
electrifiea  the  apparatus  paraucade  £ot  some  time,  cut    tare  opposite  to  that  of  the  extreme  pole  whidi  is  still 
^thecBBsnnnicatieBof  A,  with  the  conductor,  and  of   left  in  contact.    These  conclusions,  indicated  byUle 
B|  with  the  gronnd,  by  meaaia  of  an  insulating  beam:    theory,  and  which  may  be  demonstrated  in  detail  by 
It  is  then  nequsred  to  ascertain  tiie  electrical  state  of   the  calculus,  are  also^  as  we'  have  ascertaiiied,  pcM 
every  part  of  die  appamtus  after  a  certain  time.  fectiy  confoimable  to  experience. 


In  order  to'delermine  this,  we  must  consider  that  at        The  intimate  constitution  -of  magnets,  whether  nata*  Arrange- 

die  moment  of  hraaking  the  commusiication,  the  first  ral  or  artifieiid,  fs  perfectly  analogous  to  that  of  the  ^^  ^  die 

£Hie  A^  oonSains  a  cortain  eleetric  charge,  partiy  free  pile  which  we  have  described.    The  msgnetae  princi*  iJ^^Hf** 

sad  partly  neottriiaed  by  the  electricity  of  an  opposite  pies  are  developed  and  arranged  in  eaoi  partide  of  magnetised 

MmA,  whichiiit  hoa  itself  dnmu  and  fixed  upon  the  se*  the  magnetised  bw%  m  the  same  inanner*as  the  two  bodies,  as 

coad  face  B^ :  the  same  is  true  of  the  face  A^  with  re-  electric  principles  are  in  the  consecutive  metallic  faces  uidteated 

rttoB^^andof  A^  wrdkrespec^SoBjfandsbonwitii  whidi  connnunicate  wttil  one  another;  and  they  are  ^y^«pT«- 

»tst  Of  all  these  quantities,  there  is  only  the  chaige  confined  in  each  particle  without  the  power  of  qnitting  ^^  '"' 

»f  Aj,  which  is  foreign  to  the  ^qsparatus :  AH  the  rest  it,'xn  the  same  manner  as  the  t^ro  natural  electricities 
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UagBo(imi.oreiich{Sair  of  communiCAtiiig  plated  are  confined  there  jtetber  make  a  jength  of  abc/at  10  incfaet^  we  thallMM 

^■•^V"^   by  ihc  plates  of.  glass  which  separate  them  from  the  find  in  general  that  one  end  of  the  chain  exerts  the  "^ 

surrounding  pieces.    The  only  difierence  consists  in  boreal  magnetism,  and  the  pther  end  the  austral  msgw 

the  mode  of  excitation,  which  in  magnets  is  done  only  netism  ;  but  if  we  break   the  chain,  each  piece  of 

by  influence,  as  the  magnetising  Ix^dy  can  transmit  wire,  disengaged  from  the  iofluente  of  the  other,  irill 

nothing  of  its  magnetic  principle  to  the  body  which  it  instantly  exhibit  two  poles,  and  exert  even  boml 

magnetises ;  whereas  in  the  electrified  pile,  the  first  m&»  ma^etism  in  one«half  of  its  length,  and  «aatral  ms^« 

tajlic  face  A^  charges  itself  with  the  excess  of  the  elec-  netism  in  the  other  lialf.     In  onder  to  perform  this 

tricity  of  the  conductor  which  touches  it,  while  the  last  experiment  in  a  oonventemt  manner,  we  must  place  the 

Bn,  discharges  into.the  ground  a  certain  proportion  of  small  pieces  of  steel-wire  in  contact  with  one  another, 

the  opposite  electricity*    For  this  reason  the  analogy  of  in  a  rectilineal  groove  cut  in  a  piece  of  wood,  and  fix 

the  two  apparatuses  is  not  complete,  imless  when  the  them  there  with  wax,  in  order  that  they  may  not  te- 

oontaot  of  the  air  has  carried  oflT  this  excess  oi  electrid-  parate  when  they  are  in  the  act  of  being  magoetbed. 

4y  introduced  upon  the  first  face  A|,  and  rendered  free  If  we  now  ccmceiye  the  dimensiooB  of  these  little  wires 

upon  the  last  face  Bq,  an  equal  excess  of  opposite  elec*  diminished  till  they  are  reduced  to  a  simple  paitide,  we 

tricity.  As  this  analogy  is  a  point  of  leading  importance,  shall  have  an  exact  representation  of  tne  state  of  the 

from  its  fixing  precisely  the  idea  which  ought  to  be  particles  ofiron  in  magnetic  bare,  and  we  may  tbim  easily 

formed  of  the  magnetic  state,  we  shall  now  proceed  to  conceive  how  the  system  of  all  these  little  fioroes  nsj, 

develope  it,  and  establish  in  succession  all  its  parts.  accorduig  to  the  proportions  of  thoae  which  i^Uow  ooe 

ExpetiiDcn- .    In  doing  this,  we  must  first  conceive  two  distinct  another,  give  opposite  results  at  the  two  extremities  of 

tai  proois  of  ongnetic  principles,  one  of  which  repels  itself  while  it  the  bar,  or  even  several  results,  idtemaOely  opposite  in 

tuti*^'^'''  attracts  the  other.    These  two  principles  exist  origi-  different  pmnts  of  its  length. 

"  ^^        jially  in  every  bar  of  iron  before  it  is  magnetised,  for  When  the  two  magnetisma  have  been  aepatated,  in 

.there  is  no  transfusion  of  magnetic  principles  in  the  the  particles  of  a  piece  of  hard  intu  orateel,  experienoe 

joommunication  of  magnetism,  and  nothing  either  en*  proves  that  they  re-unite  with  gneat  slowness.    It  is 

ters  into  the  iron  or  goes  out  of  it  by  contact  The  two  necessary,  therefore,  that  some  cause  oppoaea  itirif  to 

principles  are  therefore  combined  together^  and  the  that  mutual  action  by  which  they  have  a  tendency  to 

one  is  masked  by  the  other  like  the  natural  electricities  unite.    Whatever  this  cause  is,  we  may  compare  it  to  the 

of  bodies,  for  which  reason  their  action  at  a  distance  is  resistance  which  electricily  experienceain  moving  alon^ 

then  nothing.     This  action,  however,  becomes  sensible,  the  surfiuse,  and  in  the  interior  of  resinous  bodies.   The 

when  they  are  separated  by  anj^  external  influence  atronger  it  is,  the  more  difficult  will  it  be  to  oommunicste 

.which  acts  unequally  upon  each,  in  the  same  manner  the  magnetic  state,  and  the  more  slow  toloee  it,  as  is  the 

as  the  natural  electricities  of  bodies  shew  Uieir  attrao-  case  with  very  hard  steel.  If,  on  the  contrary,  there  vcre 

Aive  and  repulsive  properties  when  they  have  been  se»  no  resistance,  the  two  mi^etiama  would  sepamte  m 

parated  by  the  influence  of  an  electrified  body.    These  each  particle  by  the  smallest  influcnoe,  and  would  re» 

magnetic  principles  exist  in  this  manner,  and  are  thus  unite  as  soon  as  thut  influence  is  withdrawn.    This  n 

-developed  separately  in  each  particle  of  iron,  without  the  case  with  iron,  cobalt,  and  nickel,  when  they  have 

any  transmission  of  magnetism  from  the  one  particle  to  perfect  softness.    But  even  in  this  caae  no  trmsmis* 

ihe  other.    For  if  a  magnetic  bar  is  broken  into  two  sion  of  magnetism  takes  place  between  one  particle  and 

.or  three,  or  any  number  of  pieces,  each  of  these  pieces  another.    All  the  play  of  oompositien  and  decomposi* 

exhibits  spontaneously  two  poles,  like  the  fragments  of  tion  passes  in  the  interior  of  each  partide,  and  between 

a  tourmahne,  or  the  elements  of  an  electrical  pile,  and  the  one  and  the  other  there  is  an  absolute  impemesbi* 

ihe  poles  of  opposite  names  are  formed  at  the  ends  of  litv.    This  is  precisely  what  happens  in  toe  dectric 

the  particles,  which  were  formerly  in  contact,  in  the  pile,  fiormed  by  plitftea  of  glass,  armed  with  melal.  Ths 

same  manner  as  happens  in  the  tourmaline  and  in  the  decomposition  and  reoomposition  of  the  natural  else- 

pile.     The  act  of  separation,  however,  into  several  tridties  are  carried  on  witn  perfect  facility  tietween  ths 

fragments,  cannot  have  any  influence  in  producing  metallic  surfiuxs,  which  communicate  and  look  to  one 

these  pdes ;  it  only  has  the  effect  of  displaying  them,  another,  without  transmitting  anv  thiqg  across  the  in- 

by  withdrawing  them  from  the  attraction  of  the  conti*  sulating  plates  which  separate  them  from  the  restsf 

guous  paitides  by  which  they- were  noasked  in  the  the  chain.    This  impermeability,  which  prevents  the 

entire  magnetic  colunro,  in  the  same  manner  as  the  magnetisms  that  have  become  ftee  from  passing  flrooi 

contiguous  electrical  poles  ne  displayed  in  the  frag-  one  particle  of  iron  to  another,  is  alao  tne  condition 

mcQta  of  a  tourmaline,  or  the  elements  of  a  pile.    If  which  causes  the  attractions  and  repulsions  mdpro* 

we  wish  to  confirm  this  ayntheticaUv,  we  have  only  to  cally  exerted  between  the  magnetic  princ^slea  tnsDi- 

join  by  their  extremities  several  small  bars  of  sted,  and  selves,  to  transmit  themsdves  to  the  metallic  partidcs, 

magnetise  them  exactly  as  if  they  were  one  bar,  either  and  put  them  in  motion.  * 

bjT  phidng  the  two  extremities  m  the  chain  in  contact  The  observations  which  have  now  been  made,  epi^ 

witn  the  opponte  poles  of  the  two  magnets,  or  moving  to  give  a  dear  and  precise  view  of  the  intimate  consti* 

over  all  its  length  one  of  the  poles  of  a  dngle  magnet  tution  of  naturd  and  artificid  magnets.    It  tfacrefti* 

-  Whatever  be  the  method  employed,  the  series  of  bars  remains  for  us  only  to  determine  by  experiment  thens* 

will  be  niagtietised  in  the  same  manner  aa  a  continuous  ture  and  the  quantity  of  free.masnetism  in  each  part  of 

'  bar  of  the  same  dimensiona,  to  whidi  magnetism  has  the  body,  and  the  law  whicheaoh  spedea  of  mi^gtietiaD 

been  coammnicatcd  in  a  similar  manner.  .  If  we  em«  follows  in  its  attractions  and  repulsiana.    Tfaia  aecond 

ploy,  for  example,  short  pieces  of  tempered  sted  wire,  pomt,  which  can  be  directly  ascertained  in  dectricd  «■ 

about  oaie-lwdfth  of  an  ioA  dfameter,  and  which  to-  perimenta^  cannot  be  here  treated  in  the  nme  manner; 


•  II  is  pradsdy  in  flib  way  tbst  Ihe  attnetioDs  and  MnddoDs,  whidi  eiert  thcBuetvei  betaem  the  dectric  piodj/kM,^  tamuk  Itdr 
cSeetalstlMmttideior  aoD-eonductiag  bodiei,«idpiuthcm  in  ^  In  the  case  of  wpducton,  this  trsnmlwion  is  dfectdty  <^ 

it-acfion  of  the  dearie  principlci  agdatt  the  soRDaading  sir.    See  Biet'i  Tralid  de  FhyHgaief  torn.  ii. 
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tfb  fin*,  as  we  are  not  abld  lo  ianiUte  one  of  the  two  roag* 
^  netisnuj  we  era  forced  to  study  the  compound  pheno- 
meoA  which  result  fWun  their  co-existence  iu  those  bo« 
dies  where  their  distribution  is  known.  ^  ^ 

Hi-    When  we  stody  the  distribution  of  electricity  in  cqui- 
>-  librium  in  cooductii^;  bodies,  we  see  that  it  is  sub^ 
ject  to  a  single  condition,  via.  that  all  the  quantities 
1^  of  electricity,  which  are  free  in  the  system,  do  not 
yy.  eiercise  any  attractive  or  repulsive  force  upon  any 
k  point  in  ilie  interior  of  these  bodies.    In  roagpetism, 
^   It  is  not  necessary  to  the  equilibrium  that  the  interior 
f  action  should  be  nothing:  It  is  necessary  only  that  it 
^'  be  inferior  to  the  lesistanee  which  the  coercive  fiwce  of 
tbe  metal  of^Kises  to  the  separation  or  the  re«union  of 
Uie  natural  mggnetisRia.    Bui  this  may  take  place  in 
«n  infinity  of  ways,  and  even  with  discontinuities  in  the 
development  of  magnetism  in  tbe  different  points  of 
the  length  of  a  iwir;  so  that,  in  this  general  point  of 
view,  the  question  is  absolutdy  indeterminate.  There 
is  one  particular  case,  however,  which  deserves  chiefly  to 
be  considered,  beoaose  it  presenU  the  liaiit  of  all  posuble 
Gue^  and  is  at  the  same  time  tbe  moat  uaefnl  of  them- 
all,  vis.  where  the  quantity  of  free  magnetism  is  such 
tbit  the  sum  of  iJl  the  attractive  and  repulsive  forces 
wbidi  resuH  for  each  point  of  the  bar«  is  precisely  equal 
to  tbe  resistance  whicb  the  coercive  force  opposes  to 
the  re-union  of  the  natural  magnetisms.    When  a  bar 
is  in  this  state,  it  ia  evident  tha^  it  has,  in  each  of  ita 
points,  the  greatest  qutfitity  of  free  magnetism  that  it 
can  admit ;  and  hence  it  is  said  to  be  magnetised  to 
laturttion. 
'       The  oMMt  simple  and  infidlibk  means  of  magnetising 
'    to  isturatioB,  ia  to  subject  the  bar  of  steel  to  such  a 
If  powerful  magnetk  influence  that  it  produces  instanta* 
1    neoualv,  in  ita  partides»  a  more  powerful  deeomposi- 
I    tionoff  iu  Di^iiral  magnetisBi^  than  that  which  can  sub* 
nstmit  after  tbe  sole  reaiatanoe  of  tbe  coercive  force. 
^  For,  by  withdrawing  it  from  that  influence,  the  first 
^  limit  whic^  will  present  itself  to  the  reunion  of  the  de- 
composed magnetisms,  will  be  that  which  oonstitutea 
the  stale  of  being  magnetised  to  saturation. 

Before  we  proceed  to  establish  this  principle  by  e»- 
perimentt  we  must  demonstrate  the  precise  law  ao* 
cording  to  which  the  terteatrial  magnet  aeta  upon  bars 
freely  saspended ;  for  as  this  action  may  be  exerted  at 
once,  witnout  anv  aensible  diqadnutian,  upon  all  those 
^«ie  praentMl  to  it,  it  holda  oot  an  excellent  me* 
tbod  of  ^predating  the  intensity  of  tbe  magnetism 
which  we  shall  have  devebped. 

SccT.  IL  Expmmenlal  AMofysutf  tie  Magnetic  Forces 
detdoped  ly  Natural  or  Artificial  Magnet*, 

^'  Whenami^gpeticneedle>  fieelyaiiapeiidedbjitscsn- 
^  tre,  is  carried  in  supcession  to  afferent  pkees  not  very 
^  lemote  from  each  other,  compared  to  the  dimensioDS  ci 
^  f^  terrestrial  globe,  the  directiona  which  it  asaimiesb 
I  ia  ooDse^uence  of  the  magnetic  action  of  this  globe, 
f  are  leoaibly  parallel;  and  it  is  oidy  by  canying  it 
*  to  seversl  pteces  at  a  great  distance  mm  one  ano* 
f  ther,  that  we  begin  to  discover  some  alight  devia* 
tion  fhmi  tfaoa  pandldiam.  Tne  same  result  is  obtain- 
«  ^wlteu  we  carry  it  te  a  hei^t  above  the  sorfiwe  of 
^  theearth,  or  descend  with  it  mto  deep  cavities^  pio- 


^  tided  always  that  it  is  kept  at  adtstanceftom  mmetals, 
^«  bodies  that  have  a  noagnetioa]  action.  This  phe:^ 
^^>&auo,  which  is  true  for  the  smallest  as  well  aa 
^  the  largest  needles,  pvoves  that  the  magnetic  force. 
«  die  terrestrial  globe  may,  like  that  of  gravity,  be 
ivppMd  to  act  ID  parallel  lines,  when  they  are  oom^ 


pared  with  places  at  a  little  distance  from  each  other.  Mugastiim.. 
All  the  mechanical  considerations,  therefore,  by  which  .^  t  ^^ 
we  calculate  the  eqiHlibrium  of  heavy  bodies,  may  be  therefore 
also  applied  to  magnetic  bodies,  takiiig  care  that  they  .ppiy  ^„  ni^ 
are  heavy  and  magnetic  at  the  same  time.  eqiiNibrium 

In  order  to  examine  the  consequences  which  result  of  these 
from   this  principle,  let  abt  Fig.  10,  be  a  magnetic  ^«ree«  ^h« 
needle  of  any  form,  suspended  by  its  centre  of  gravir  ^onalden- 
ty  C,  so  that  it  could  only  turn  round  this  point.    The  JJjJ,^^ 
action  of  gravity  vriW  be  destroyed  by  the  resistance  of  jhe  theory 
the  pcMut  of  suspension;  and  thereifore  we  may  coni^oCgravky. 
sider  the  needle  as  destitute  of  weight,  and  as  influenced  platb 
only  by  the  magnetic  forces  of  the  terrestrial  globe.       COCLI. 

In  order  tp  analyse  distinctly  the  effects  whidiit  will  Fig.  la 
experience,  we  shall. follow  the  same  steps  aa  in  the  Example  of 
phenomena  of  gravity,  decomposing,  in  imagination,  <^<><^>icu- 
the  mass  of  the  needle  into  elemento  so  small,  that  the  ^^^^^^  '^^  * 
magnetic  state  may  be  reckoned  uniform  in  eadi,  though  ^4^'"*' 
it  varies  from  one  element  to  another ;  and  then  select-  fntty  by  its 
ing  at  pleasure  one  of  the  dements,  sudi  as  M,  we  centre  of 
shall  auppose  that  it  has  a  certain  quantity  of  free  aus*  grsvity. 
tral  magnetism,  and  determine  the  forces  by  whidi  Detennlna- 
it  is  solicited.      This  portion   will  obviously  be  at-^iooof^be 
tracted  by  the  boreal,   and  repelled  by  the  austral/'^"^^^^ 
forces  of  the  earth.    Let  MB  be  the  direction  of  the  ^^^^ . 
resultant  of  the  first  of  these  forces,  and  MA  die  di«  ^ie^j^' 
rection  of  the  resultant  of  the  second,  and  let  these  mentor  the 
lines   represent   the  effect  of  each,  when  they  act  needle 
upon  a  certain  quantity  of  boreal  or  auatral  magnet* 
ism,  whidi  we  shall  take  as  the  unity  of  the  mag« 
netic  maasr    Then,  by  completing  the  parallelegnun 
MARBM,  we  shall  combine  the  two  partial  resultants 
into  a  single  one  MR,  equivslent  to  their  united  actions  J^*^ 
and  the  point  M  may  be  considered  as  acted  upon  by  this  '^i^^^^- 
single  repelling  force,  with  an  intensity  proportional  to  ^  p^ 
the  magnetic  mass  which  it  possesses ;  in  the  same  man-  « tingie  re«. 
ner  as  the  different  elements  of  a  heavy  body  are  acted  tultaiit,  ef- 
upon  by  gravity  in  proportion  to  their  density.  .  In  onr  ^^^  attne* 
climate,   where  the  bweal  force  is  predominant,  the  ^*^f !"  ^^ 
resttlunt  MR  will  attract  towards  the  earth  the  ele-^""'^*' 
snents  n'hich  are  charged  with  free  austral  magnet- 
ism, and  will  repel  those  which  are  charged  with  the 
boreal  magnetism.     If  we  therefore  designate  this,  in 
the  first  case,  by  MR,  we  must,   in  the  second,  re- 

E resent  it  in  a  line  M'R'',  equal  and  parallel  to  MR,  but 
aving  an  opposite  direction. 

But  since  all  tbe  noints  of  the  needle  are  acted  apon» 
by  one  or  other  of  tnese  forces,  with  an  inteBsity  pro* 
portional  to  their  magnetic  mass,  it  follows,  diat  we 
may  apply  here  Nvhat  ia  demonstrated  in  medianios^ 
respecting  the  equilibrium  of  aystema  of  an  inve- 
riable  fwrn  acted  upon  by  parallel  forces.  The  case  ia 
indeed  absdutdy  tne  same  as  that  of  heavy  bodiea  of 
a  variable  density,  if  they  had  two  different  weights, 
Ae  one  attractive  for  cortain  points,  and  the  other  re* 
polsive  for  ihe  other  pointi.  Hence  we  derive  inme* 
diatdy  aeveral  important  consequences,  which  it  is  suffi- 
cient to  announce,  in  order  to  comprehend  the  truth 
of  them  from  analp^. 

Ijl,  AH  the  attractive  finroes  being  eadi  multiplied  fajr  ^  the  at- 
the  austral  magnetic  mass  of  die  element  to  which ''*^**'e- 
tbcj  are  applid,  will  compose  a  aingle  resultant  ON  '^^^^ 
equal  to  their  sum,  parallel  to  their  common  direction,  ^S^f. 
and  naasing  through  a  certain  point  G  of  the  needle, 
whioi  will  be,  relatively  to  these  forces^  what  the  centre 
of  geavity  ia  relative  to  gnvitatien. 

Sd,  The  repulsive  forces  being  alao  multiplied  by  the 
boveal  ma^^nclic  maaa  of  the  emseots  upon  which  they 
act|  will  likewiie  oampose  a  aiiigle  reaidtaot  G'S  equst 
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MagBtiian.  to  their  sam,  parallel  tot]ieirdireeticm,tuidcoiiaeqaefit-    torn  round  ka  peint  ef  8iii|MMion  C.    This  6ree  isM 
"^      ^"^  ly  to  that  of  Uie  attractive  forces.    This  resultant  will    therefore  nodiingaa  wdl  as  the  vertical ferce^  and  eon-  ""T^ 


aemientlv  the  total  reandtant  is  nothing  also,  as  bad  been 
inoicsted  by  mechanioal  oonaideratiotis,  founded  on  the 
mode  in  wnich  nia^:neti8m  is  developed,  a  no^  whidi 
is  then  established  m  a  rigorous  manner  by  tUs  sifeiv 
ment. 

Bemg  now  acquainted  with  the  manner  in  whichd» 
magnetic  forces  are  combined  in  acting  upon  a  nmrnt^ 


also  have  its  |iarticular  centre  of  application  G',  whose 

position  depending  on  the  mode  of  distribution  of  the 

combined  toroas^  ought  in  general  to  be  difeent  from 

G. 
The  nimof     Sdlv,  The  magnetic  state  of  the  needle  being  pro- 
the  two  c«*  duced  soldv  by  the  development  of  its  natural  mag- 
•ultenu       i^^tism,  without  any  loss  or  any  addition,  and  thequan- 

ibina.'ir     ^^^  ^  ^^^  magnetisms  being  such,  that  theur  cnbrts  tic  needle  suspended  by  its  centre  of  ^gravity,  not&ng 

cannot  im-  neutralize  each  ouer  at  eadi  point  before  thdr  separa-  is  more  easy  than  to  devise  exferimentd[  mcAlxNhfor 

pren  on       tion,  it  follows  that  the  same  equality  ought  still  to  sub-  determining  in  eadi  point  of  the  earth  afl  the  efementi 

the  licedie    sist  in  their  sum  in  their  magnetic  state,  which  is  only  of  terrestriu  magnetism  with  ti^e  otmoat  psnrlnlnn 
any  motion  i^  different  disdibution  of  the  same  efforts.    Thus,  the        For  this  purpose,  let  us  conceive  ihe  aitraoti?e  » ^k>^ 

oftrantlA-    i^y^  attractive  resultant  GN  ought  to  be  equal  to  the  sulsant  GN,  Fig.  15,  and  the  repulsive  TCeukH(lG%,i»<el 

si^rbut    ^^  repulsive  resultant  G^S,  and  their  sum  wiU  be  no-  decomposed  into  two  others,  vis.  one  veitieal  G  V,  G^\  |^* 

itmay  im-  thing,  so  that  they  cannot  give  to  the  needle  any  mo-  and  theother  horisofttal  GU,  G^H\  anddirBetadinthe|,^n 

preuAfo*  tion  of  translation  in  space.    But  if  we  draw  a  plane  magnetic  meridian;  and  let  ttscakV^V'  theveitiei^MttJ 

tatorj  mo-   NG,  G'S,  which  contains  them,  they  will  tend  to  make  fbroea  resulting  from  this  composition,  and  H,  H'  die  he-  lAe  « 

tion.  ihe  needle  revolve  around  the  point  C,  situated  in  the  riaontal  forces.  (^ 


middle  of  the  straight  line  QG',  which  ioins  their  two 
points  of  application ;  and  they  will  produce  this  effect, 
at  least  if  toe  straight  line  GG'  is  not  at  first  placed 
according  to  the  same  direction  as  in  Fig.  11;  for,  m  this 
case,  there  would  be  no  tendency  to  make  the  needle 
turn  from  it.    This,  therefore,  is  the  position  which 


Let  us  take  a  magnetic  needle  n  6,  Fig.  16,  inwhidi  [^^ 
we  shall  at  lirst  euppose  diat  the  direction  GG'  of  it»,J^']Jj 
magnetic  axis  is  known,  as  we  shall  piesendy  see  hov  ^ 
it  is  to  be  found.     Let  this  needle  be  auspended  by  hs  ^^c^ 
centre  of  gravity  C  with  an  assemblage  of  untwititcd  tbe 
sOk  fibres,  and  let  it  be  balanced  by  a  small  counter-  »td 


we  must  give  to  the  magnetic  needle  round  its  point  of    weight  placed  upon  the  south  branch,  so  that  die  kdb 


auqpension  C,  in  order  that  it  may  remain  in  equilibrium. 
In  this  case,  the  vertical  plane  drawn  parallel  to  the 
direction  SN  of  the  magnetic  forces,  is  called  the  m^- 
neiie  meridian  of  the  pliuse ;  and  the  straight  line  GG'', 
is  called  the  magnetic  axis  tftke  needle.  When  this  can 
be  assimilated  to  a  simple  rectilineal  wire,  ¥ig.  12,  it 
always  coincides  with  the  direction  of  its  length. 
V4Brifteatlon  ^h,  Since  the  forces  GN,  GS,  cannot  produce  any 
of  thU  re-    motion  of  translation,  the  needle  need  not  oe  protected 
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GG'  may  be  borisontal.     The  effects  of  the  vertical 
forces  V,  V  will  then  be  destroyed,  and  the»e  will  le-  JJ'j,!^ 
main  ovly  the  horiaontal  forces  H',  H%  the  effects  <if » 
w^hich  will  tend  to  draw  the  axis  GG '  into  the  direc-d 
tion  of  the  magnetic  meridian,  to  which  they  are  panl- 1^* 
lei,  so  that  they  will  not  impress  upon  it  any  motkm,  if  ^^ 
it  is  already  in  that  direction;  but  however  sRudl  be  its  p^^ij 
deviation  from  it,  it  will  be  drawn  into  it  by  tiwetm 
of  oscillations,  in  the  same  manmer  as  a  pendQlam 


ittU  by  ex-  against  them,  but  qnly  against  the  vertical  eflects  of    pushed  ftcm  die  vertical,  ts  made  to  osdSate  on  edi 


P*'^'^^''^  gravity.  It  will  be  sufficient,  therefore,  for  this  paxt 
of  its  e^uilifarium,  that  its  centre  of  gravity  be  support- 
ed vertically ;  as^  for  example,  by  a  vertical  wire  inca- 
pable of  extension,  whose  upper  end  is  attached  to  a 
fixed  point  The  verticality  of  this  wire  will  in  no  re- 
apects  be  dii^turbed  by  the  magnetic  forces ;  a  result 
which,  though  conformable  to  escperience,  it  is  difficult 
to  verier  directly.     Instead  of  attempting  this,  let  us 

Fig.  13.  suppose  that  the  total  resultant  G'^R'',  Fig.  13,  of  the 
magnetic  forces,  tf  it  b  not  nothing,  it  deeompoaed  into 
two  forces,  one  of  which  G'V''  is  vertical,  and  the  other 
Q^H^'  horiaontal,  and  directed  in  the  magnetic  meri- 
dian. If  the  first  of  theae  ia  not  nothing,  it  o^ght  ei- 
ther to  act  in  conjunction  with,  or  in  opposition  to,  the 


side  of  that  line  by  the  action  t»f  gravity.  The  only 
thing,  therefore,  is  to  determine  this  direction,  where 
tiie  needle,  made  hariaontal,  may  remain  at  rest  W^ 
may  easily  be  done,  by  tumhig  it  suceeasivelv  vato  dt^ 
rent  parts  of  space,  or  by  observing  the  Hanits  of  iues- 
eillatory  motion ;  fot  the  magnetic  meridian  is  the  nH<i* 
die  of  the  arcs  which  it  describes.  When  the  odUt- 
tions  of  the  needle  are  gradually  diminished  by  the  re* 
sistance  of  the  air,  it  wfll  at  last  settle  in'oiiedirectMni ; 
Mid  by  meaanrinc  the  angle  between  thilt  direction  and 
that  of  the  celestial  meri&oi,  we  shaU  obtain  the  id«c- 
netic  meridian  and  the  dec^nadon  of  liie  needlefor  the 
place  where  the  observation  was  made.  It  hat  al- 
ready been  remailced,  that  this  declination  diffen  in 
difierent  places,  and  experiehces  even  sensible  vtfit- 


force  of  gravity,  and  conaeouentlv  to  increase  or  dimi-  .         ,  ^ 

sash  the  weight  of  the  needle.  But  this  does  nothap  tions  in  the  same  j>lace  ;  but  this  part  of  the  subject 
pen;  for  the  weight  of  the  needle,  measured  by  the  wiH  be  treated  inth  more  propriety  under  fte  aticle 
niceat  balances,  isthe  aame  after  it  is  magnatiaed  at  it  waa  Vaiuatrmi,  as  we  are  at  present  concerned  only  B^mt 
before  it.  In  order  to  prove,  nonr,  ^Ht  harisontal  the  atoie  of  equilibrium,  upon  the  suppoMtion  that  the 
Fig.  14^  farce,  suspend  to  an  untwisted  nlk  wise  OZ,  Fig.  14,  a 
atrip  of  card  AB,  and  upon  one  of  its  extremities  adjust 
a  magnetic  needle  a  b  perpendicular  to  its  directiosi,  by 
balav^iag  it  with  a  weight  M  on  theeppesiiesideM,  so 
that  the  card  may  be  horiaontal.  Let  the  aystCHi  be 
tfien  iunied,  so  that  ab  may  be  exactly  npcn  the 
magnetic  aaeridian,  determmed  by  obaervatioii  from 
aoether  magnetic  needle  auspended  horisontalty  from 
ita.  oentze  of  gravity,  and  it  will  be  seen  that  AB  le- 
mains  also  in  e(|uilibrio  ia  this  poaition.  But  thla  eonid 
not  td^e  plafoe,  if  the  horiaontafaaagnetie  force  directed 
in  tfaeliia»a^had  not  been  ahaobtelynolJriBg,  ainee 
otherwise  it  would  have  tended  to.«iahe  Ae  kvcv  CA 


magnetic  force  is  constant  i^ 

The  energy  with  which  the  needle  is  chawn  nto  the  ^^ 
magnetic  meridian,  depends  on  die  absohUe  intenittj  thci 
of  the  attractive  and  repulsive  forces  GH,  &W,  br  i^m 
whidi  it  is  eflected ;  but  it  depends  also  on  the  positieDKdi 

of  their  points  of  appUoatiott  G,  G^,  for  the  magnetie  su«  1^ 
may  he  compared  to  a  lever  solicited  simmtaBeoiniy  ^^ 
by  these  two  forces.  If  the  points  of  applicatien  G,  C/.  ^^ 
for  example,  are  both  on  the  same  aide  of  die  vertMal  ua 
axia  of  su^nsicffi,  it  is  obvious  that  the  rotatory  srtien  ibci 
oi  the  two  foroes  will  oppoee  one  another,  and  the  re- 1^' 
aoltantaction  wiH  be  equal  to  the  difflarence  of  their  lU-^, 
tioalm«mei9la^caieiilatadinriialMNitotfawaxi«.  On  the  ^ 
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lioD,  Other  handk  if  Ibe  wrists  of  iqppKciliMi  G,  G'vare  aitu-    ancl  thflre  w31  be  bo  difiSBVciies  iMlt  in  thi  co^tflfcMnt  of  Migntte* 
^^  atedoa  different  flideft  of  the.  axis  «feiiapciirion«  die  soh    the  pfoportionality.  v^/  IT^ 

tatory  forcMwill  consj^,  aad  pvoduoe  an  effect  equal       Conlomb  has  verified  these  lesnlts  by  means  of  the  Y!I|   ^ 
tathe  nun  of  theii  statical  momenta.    This  disposition    tonion  balance.  (See  Torsion.)  gaii  ^  ^^ 

wfll>  then,  be  much  mote  advantageous   for  ovcr^        This  mparatus  is  represented  in  Fig.  18>  consisting  tonim  ba- 
oniiDg  the  fnctien^  and  inertia  of  the  suipensiony  when    princiiMdly  of  a  metallic  wire^  generally  of  silver  or  Uncc 
the  needle  is  sufiperted  upon  pivots ;  anithefefbre,  we    copper,  drawn  into  a  very  slender  fibre,  at  the  bottom  Deacription 
must  seek  the  means  of  obtaining  this  distributioD  d  of  which  is  suspended  aneedle  in  a  horiabntal  position.  ^^^  *>**  ^^ 
nngnetism.     We  shall  soon  do  tUs;  and  we  shall    A  divided  micrometer  Z,  placed  at  theupperpoint  of  ™*PP*'** 
see,  thai,  by  a  method  called  the  doubk  Umck,  the    attachment^  enables  us  to  turn  it  dut>ugh  any  required  ^^  i^ 
points  G,  Cr  may  be  obtained  at  an  equal  distance    number  of  degrees.     If  the  suspended  needle  were  not 
on  esch  id^  of  the  centre  of  gravity  C  of  the  nee^,    retained  by  any  force,  it  is  obvious  diat  it  would  obejr 
M  thst  the  axis  GG'  may  pass  throng  this  centre,    the  motion  of  the  wire»  and,  after  some  osdllations,  it 
The  lotatoty  fovoes  will  then  become  equal,  and  their    woold  be  found  to  have  turned  horisontally  ibe  exact 
effects  will  be  e^Ctly  the  same  as  if  me  needle- was    number  of  degrees  marked  by  the  micrometer  $  but  aa 
influenced  by  a  single  fcvce,  double  oS  the  precede    it  is  drawn  at  the  same  time  by  the  directing  forces 
ing,  sod  s|»plied  to  one  of  the  two  points  G,  G',  and    GQ,  G'Q',  Fig.  17«  which  tend  to  bring  it  back  to  the 
on  one  side  of  the  axis  of  suspension  CO.    it  is  ob*    msgnetic  merraian,  it  must  twist  the  wire  in  order  to 
rious  froin.  this  reasoning,  that,  in  general,  the  pointa    return,  and  twist  it  to  such  a'degree,  that  it  opposes  a  re- 
of  application  GtG',  sa  wdil  as  the  diredaons  and  in-    sistance  equal  to  the  statical  momenta  of  the  forces 
tensities  of  the  horizQatal  direeting  forces  H,  H',  are    GQ,  G'Q',  in  the  position  where  the  needle  stops     If, 
fixed  for  the  sanMe  needle,  whatever  be  its  petition  in    when  this  equilibrium  is  established,  we  torn  the  wire 
the  plane  a£  the  bcnriaon,.  provided  we  do  not  alter  its    a^in  in  the  same  direction  as  formerly,  and  through  a 
magnedc  states  add  it  remains  in  the  same  place.  Hence    different  number  of  degrees  indicated  by  the  microme- 
it  is  evident,  Uiat  if  we  posh  it  ever  so  Intle  ftom  the    ter,  the  needle  will  again  change  its  place,  and  will  set- 
magnetic  meridian^  the  efforts  of  the  horixantal  fioroea    tie  itself  in  a  new  position  of  equilibrium,  in  which  the 
H,  H'  to  dierw  it  back  will  be  precisely  the  same  as  ia    statical  momenta  of  the  rotatory  forces  OQ,  G'Q',  will 
the  case  of  th^  pendulum,  that  is,  will  be  propoitioiud    be  still  equal  to  the  redaction  produced  by  the  total  tor- 
7.     tothe  sine  of  the  angle  of  deviation.   Let  MM,  Fig.  17,    sion  which  the  wire  has  experienced.     By  repeatina 
be  the  direction  of  the  horiaontal  magnetic  meridian,  and    in  this  manner  the  experiment  for  several  cleviations  3 
let  us  suppose  that  die  needle  a  6,  previously  balanced,    the  needle,  we  shall  nave  as  many  corresponding  tor^ 
and  at  rest,  in  dbis  line,  has  been  turned  from  it  by  anv    sions  of  the  wire  which  produce  the  equilibrium. '  But 
force  into  die  dvection  PP'.  Then  the  two  horiaontal  du    it  may  be  demonstrated  by  experiment,  and  also  by  the 
lecting  forces  GH,  GW,  appHed  to  the  points  G,  C,    theory  of  elastic  re-actions,  that,  in  general,  while  the 
fixed  in  the  needle,  continuing  to  act  pamUel  to  the  magn    wire  is  not  over.t  wisted,  the  re-action  of  torsion  is  pro* 
netic  meridian  MM,  will  tend  to  draw  back  the  neeme    portional  to  the  arc  of  the  torsion  which  it  has  received  ^ 
into  this  line.     In  order  to  determine  the  energy  of    therefore  the  observation  of  these  arcs  will  afford  a 
their  efforts^  we  have  only  to  represent  their  total  inten^i    measure  of  the  directing  forces  for  different  deviations 
sity  by  the  lines  GH,  GH'  diemselves,  and  then  letting    of  the  needle  from  the  magnetic  meridian ,-  arid  bv  the 
&li  ftom  the  extremities  H,   H'  the  perpendiculars    comparison  of  those  measures,  it  will  be  easy  to  deter- 
HP,  H'P,  in  the  direction  of  the  needle  prolonged,  the    mine  if  these  forces  are  really  proportional  to  the  sine 
rotatory  forcxs  will  be  reptesented  by  tnese  perpendi«    of  the  deviations,  as  &e  theory  of  the  composition  of 
culara,  or  by  thetr  equals  GD,  G'Q',  drawn  ftom  the    forces  has  indicated. 

points  of  q>plieation  G,  G'.  The  values  of  these  will  In  order  to  do  this  in  a  convenient  manner.  Coulomb 
be  respectively  equal  to  the  products  obtained  by  mult  adapted  to  the  lower  end  of  the  suspending  wire  a  small 
tijilying  GH  end  G'H'  by  the  sines  of  the  angles  PGH,  stirrup,  ££,  Fig.  19,  formed  by  a  very  light  plate  of  Pig.  19. 
P'G'H',  which  measure-  the  deviations  of  die  needle  copper.  This  stirrup  serves  to  hold  the  needle ;  and  in 
tnxo  the  magnetic  meridian.  If  we,  therefore,  call  this  order  that  the  needle  may  always  be  placed  in  the 
^f  9,  we  shall  have  GQrisH  sin.  a,  and  G'  Q'  so  same  position,  the  surfnce  ER  of  the  plate  is  covered 
H'  sin.  a,  which  will  be  equal  to  the  preceding,  since  H  within  with  a  sti^  of  sealing  wax,  upon  which  the  im« 
•nd  H'  are  equal.  If,  besides  the  value  of  these  rota->  pression  of  the  needle  is  made  when  the  wax  is  in  a  soft 
tory  forces,  we  wish  to  know  the  effort  whidi  they  ex<»  state.  Before  using  thiaapparatus,  a  needle  of  copper,  or 
eit  to  make  the  needle  turn,  it  is  necessary  <mly  to  com*  of  any  other  metal  that  is  not  msgnetic,  is  placed  in  the 
pate  the  statical  momenta  of  each  of  them  in  reUu  stirrup,  and  the  micrometer  is  turned  to  such  a  degree, 
tion  to  the  centre  of  rotation  C,  which  will  be  done  by  that  when  the  needle  is  at  rest,  it  directs  itself  to  the^ 
multiplying  the  intensi^  of  each  by  the  length  of  the  aero  of  the  lateral  scale,  engraven  upon  the  side  of  the 
urn  oif  the  lever  CG,  CG^  at  the  extremity  of  which  it    glass  case.     When  this  is  done,  the  whole  apptfnatus  ia 


turn  resulting  firom  their  simultaneous  action,  will  bfr  then  substituted  in  the  place  of  the  copper  one.     The 

equal  to  the  sum  er  the  difference  of  these  partial  mo-  suspending  wire  is  now  twisted  through  different  angles^ 

nKnta,  according  as  the  forcea  H,  H^  tend  to  make  the  antf  the  deviations  of  the  needle  from  tjie  magnetic 

nesdletum  in  >the  same  or  in  opposite  dinections*    The  meHcUMi  are  observed.     The  osdllatioRs  ^w^ieb  pve^ 

nrttOMe  will  take  place  when  the  points  ef^inlicaticn  ^e  the  settlement  of  the  needle  have  a  duratioa 

9i  0'  ve  Situated  on  both  sides  <if  the  center  snspen-  proportional  to  its  mass,  compared  with  that  of  tha 

sion  C,  ssia  represented  m  Fig.  17;  and  the  second,  air;  but  in  order  to  stop  them  sooner,  there  is  fixed 

wbeo  th?  points  are  situatnd  on  the  same  eiide ;  bult*  in  tender  the  stirrup  by  a  small  vod  of  copper,  a  very  fhin 

tMe  two  suppfisitieof,  tl^e  totai  etatical  momel^ta  .will  yertical.  plate  of  copper,  which  is  immersed  afanost'en«« 

ways  be  proportional  to  sin.  a  for  the  same  needle^  tirely  in  a  vessel  full  of  water..    The  resistance  6f  the 
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Mtgncgnn.  fluid  deadens  the  oscillations  very  qaickly^  and  without 
preventing  the  needle  from  arriving  at  the  degree  of 
deviation  which  corresponds  to  the  tension  of  the  wires : 
It  is  necessary^  however^  to  take  great  care  that  the  rod 
VV  is  entirely  sulnnergedi  in  order  to  ^et  rid  of  the 
effect  of  the  aqueous  ring  which  is  raised  round  it 
by  capillary  Attraction ;  and  in  order  to  give  precision 
to  the  results,  the  size  and  elastici^  of  the  suspending 
wire  must  be  suited  to  the  magnetic  force  of  thtf. 
needle,  employing  large  wires  for  stronger  needles,  and 
wserving  me  very  iine  wires  for  the  case,  where  the 
directing  force  is  very  feeble. 

In  this  way,  Coulomb  obtained  the  following  results 
with  a -magnetic  needle  22  inches  long,  and  a  line  and 
a  half  in  diameter.  The  suspending  wire  was  of  cop- 
per, of  the  size  called  No.  12  in  commerce :  It  was  six 
i^  long,  tmd  weighed  four  grains. 
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From  these  r^ults,  it  appears,  that  the  first  forces  of 
torsion  are  proportional  t6  the  deviation  of  the  needle. 
This  conclusion,  indeed,  is  a  necessary  one;  for, since  the 
total  directing  force  is  proportional  to  the  sine  of  the 
deviation,  it  ought  in  fimall  angles  to  be  sensibly  pro- 
portional to  this  deviation.  In  order  to  verify  this  v^e 
for  large  angles,  let  us  represent  it  in  general  by  K  sin.  a, 
K  being  a  constant  quantity  common  to  all  azimuths : 
then  calling  A  the  torsion,  which  is  in  equilibrio  with  the 
directing  force  in  the  azimuth  a,  wc  shall  have 

A 


A=K  ain.  a,  and  consequently  R=-7 


sin.  a 


ao  that  one  of  the  preceding  deviations  will  be  sufficient 
for  determining  K.  Hence  we  see,  that  this  constant 
quantity  expresses  the  force  of  torsion  necessary  for  re- 
taining the  needle  at  90^  from  the  magnetic  meridian. 

By  employing  the  observations  of  Coulomb  in  succes- 
sion^ we  shall  obtain  the  following  values : 


Obaerved  DevUtUm 
ofiheNiedk. 


lOi 

24 

33 

46 

63^ 

85 


Computed  values 
ofK. 


1902,24 
1940,37 
1937.89 
1922.30 
1927,92 
1917,85 


Mean  Value  of  Ks=  19 17.76 


If  we  divide  the  observed  torsions  by  this  constant 

auantity,  we  shall  have  the  sines  of  the  angles  at  which 
iie  needle  ought  to  stop  in  each  experiment,  and  we 
may  compare  4liem  witn  observation,  as  in  the  f<^ow-i 
ing  table. 


Obteroed  Tor^ 
eiomt. 

I>eviatiome. 

D\ffkrencet  between  1 
the  cdkuUaed  and 
Obieroed  RetuUe. 

Obteroed. 
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349<».50 

100  ao' 

10*   28' 

— o»  r 
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21     15 

21     17 

+0    2 

1047.00 

33      0 

32    57 

—0    3 

1394.00 

46      0 

46    24 

+0    24 

173^.50 

63    30 

64    27 

+0    57 

1895.00 

85      0 

79    55 
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The  kst  of  these  differenees,  which  is  the  only  one  Mj^i^ 
that  deserves  notice,  depends  piV>bably  on  a  smi^I  al-  "^ 
teration  produced  in  the  reaction  of  the  wuv,  by  the 
great  degree  of  torsion  to  which  it  was  necessarily  snb. 
jeeted  m  the  last  experiment     The  perfect  agreement 
of  all  the  other  results  confirmsthe  accuracy  of  the  liw. 

We  have  afa«ady  pointed  out  the  method  of  determin-  wy 
ing  the  magnetic  direction,  by  observations  <ri  the  mag- p^'^ 
netic  needle  balanced  horizontally.  The  same  object  may  ^w^\ 
be  obtained  by  the  aid  of  the  dipping  needle,  which  »*)<*^'" 
shewn  in  Fig.  5,  and  of  whidi  we  have  already  given  some  "^ 
account  In  this  instrument  the  needle  can  only  tarn  j^^ 
vertically  round  its  horizontal  axis,  without  goia^  out  n«t): 
of  the  vertical  plane,  where  we  place  the  cirde  hi  whidi  dup.£ 
it  oscillates.  Let  us  suppose,  therefore,  diat  this  circle  m^^' 
is  directed  perpendicularly  to  the  magnetic  meridian,  ^ 
mi  then  the  horizontal  forces  H,  H^  which  are  parallel  ^ 
to  tiiis  plane,  will  be  Completely  destroyed  bv  the  resist- 
ance of  the  suspension :  The  vertical  farces  V,  V,  there-  tj^i^i 
Yore,  acting  alone,  will  tend  to  turn  the  magnetic  axis  in  rtshi 
their,  own  direction,  that  is  to  say,  to  maSe  it  vertici},  ^^ 
so  that  if  ive  place  it  in  this  position,  it  will  remain  at*^ 
rest  Here,  men,  we  have  a  mark  for  recognising  the|r 
direction  perpendicular  to  the  magnetic  meridian:  we ^ 
have  only  to  turn  the  vertical  drew,  which  carries  tbe 
needle  till  this  condition  is  satisfied,  and  having  read  m 
the  horizontal  division  where  it  stops,  to  bring  it  buck 
to  pO^*  frcm  this  point,  and  it  wul  be  found  in  the 
magnetic  meridian. 

In  this  new  position,  if  we  observe  on  the  vertical  ^«H 
circle  the  point  of  the  division  where  the  magnetic  sxii||^ 
stops,  the  arc  comprehended  between  this  division  snd  ^J^ 
the  lower  vertical  point  of  the  same  circle  will«give  the  pi^^ 
magnetic  inclinaHfm,  reckoned  ftom  the  verticm  of  then^d 
place.  In  order  that  this  observation  and  die  preced-  toepM 
mg  may  be  exact,  great  care  must  be  tadcen  to  verify 
the  honzontality  of  the  azimuthal  circle  on  which  the 
instrument  rests,  and  which  for  this  purpose  is  furnish- 
ed with  two  levels  placed  at  right  angles  to  each  other. 
If  the  horizontality  is  not  perfect,  it  will  be  necessair 
to  effect  it  by  raising  or  depressing  the  screw  which 
forms  the  foot  of  the  mstrument. 

The  dipping  needle  being  directed  in  the  nu^etic  0|f ' 

meridian,  and  its  magnetic  axis  being  in  equilibrio  upon  ^^ 

the  direction  of  the  forces  which  influence  it,  push  '^^^^^ 

ever  so  little  out  of  the  direction  of  its  ecjuilibriain,  ^j^ 

without  making  it  deviate  from  the  same  vertical  phme ;  tno  d 

it  is  manifest  that  the  magnetic  ibrces  wiU  tend  to  brioff  uhm 

it  back  to  it  by  a  series  of  oscillations,  the  laws  of  which  (^| 

will  be  absolutely  the  same  as  those  of  a  pendulum  os*  |^.' 

dilating  by  the  action  of  gmvi^.    •  Supposing  then  ^^^ 

that  we  know  the  distribution  of  magnetism  in  each  ^^j 

point  of  the  needle,  we  could  detennine  its  centre  of  os« 

cillation,  in  the  same  manner  as  we  determine  that  oft 

heavy  heterogeneous  body ;  and  then  observingthe  num« 

ber  c^  oscillations  which  it  performs  in  a  given  time,  we 

could  compare  them  by  calculation  with  those  which 

would  be  performed  in  the  same  tune,  by  a  simple  nen- 

dulum  of  Uie  same  form,  and  the  same  mass  in  which 

the  magnetism,  whethisr  boreal  or  austral,  would  be 

zeplaoed  by  terrestial  gravity,  taken  positively  on  one 

siae,  -and  negatively  on  the  tyther,  which  would  give 

the  ratio  of  the  intensity  of  the  magnetic  force  tothit 

of  gravity.    This  ratio  will  depend  on  the  absolute 

quantity  of  magnetism  developed  in  the  needle  and  ou 

its  distribution^  and  therefore  it  wiU  change  with  these 

two  elements ;  but  what  is  a  very  important  condition, 

it  will  remam  constant  for  the  ssnae  needle,  if  it  pre- 

senrea always  the  same  magnetic  atat^ or  if,  haviiigM 
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im.  it,  it  is  mnagnetlsed  in  the  same  manner,  and  to  th6 
■^  sxavt  degree.     Hence,  if  we  carry  this  needle  to  differ- 
ent parts  of  the  earthy  and  coant  the  number  of  os« 
dilations  which  it  there  performs  in  the  magnetic  meri- 
dian in  the  same  number  of  seconds,  we  may  without 
sny  calculation  compare  the  intensities  of  the  magnetic 
force  of  the  globe  at  these  different  places,  in  the  same 
manner  as  wc  compare  the  intensities  of  gravity  by 
means  of  the  pendulum,  and  in  both  these  cases,  the 
intensities   wifl  be  proportional  to  the  square  of  the 
number  of  oscillations. 
I,  of    M.  De  Humboldt,  for  example,  having  carried  the 
•en.  same  dipping  needle  from  Paris  to  Peru,  and  from  Peru 
to  Paris,  found,  thai  before  arid  after  its  return,  it  per- 
formed at  the  first  of  these  points  S45  oscillations  iiiten 
minutes  of  time,  whereas  at  Peril  it  performed  only  211. 
The  intensity  of  the  magnetic  fbrce,  therefore,  at  Paris, 
is  to  its  iilrtensity  at  Peru,  as  the  square  of  245  to  that 
of^n  '  that  is,  as  60025  is  to  ^^5iO,  Or  as  135  is  to 
100.  We  sliall  soon  examine  the  laws  of  these  vteiations, 
confining  ours^ves  at  pi:^sent  to  this  single  example. 
io«    As  the  method  of  observation  wbich  we  have  just 
kod  et{>lained  has  always  some  rhacciiracy,  owing  to  the 
^  friction  of  Its  %us]^sion,  ire  may-  advantdg^nsly  sub- 
^  stitate  the  oUsetyfktiati  of  the  horizontal  t)dcillatlons, 
^  combined  With  that  of  the  magnetic  inclination.    Jjit 
B    as  conceive  that  we  have  coux&d  the  oscillations  of  a 
tt   honzonta)  needle^  suspended,  as  in  Fig.  16,  by  an  as. 
*-   semblage  of  silk  fibres,  which  may  be  supposea  to  have 
^    no  torsion,  it  will  be  easy  to  deduce  from  this  the 
1^  nmnber  of  oseOlattons  that  the  same  needle  "will  have 
performed  ro^nd  the  direction  of  the  ma^etic  incli- 
natbn,  if  it  bad  been  freely  stispended ;  for  the  h'dri* 
xontal  forces  H,  H',  are  only  the  total  resultants  ON, 
GS|  Fig.  15,  decompoM  horixohtally  in  the  plane  of 
the  mapietic  needle;  so  that,  if  the  magnetic  fndina- 
tioR  VGN,  computed  fMai  Ae  vertical,  is  called  f,  tod 
GK  or  OS  are  ealkd  E,  we  sliall  have  H  or  H'  equal  to 

H 
B  lin.  i,  fend' then  JR=  -. — r ;  therrfore,  if  we  observe 

8m.t 

the  horizontal  oscillations  of  the  same  needle  at  diffe- 
rent  points  of  the  earth,  and  at  the  same  time  determine, 
by  direct  observation,  the  inclihations  at  each  of  these 
(olnts,  the  intensities  of  the  resultant  R  will  be  pro- 
portional to  the  square  of  the  numbers  of  horizontal  os- 
cillations, in  equal  times,  divided  by  the  sine  of  the  in-* 
dination  in  each  ]^lace.     We  must  take  care,  however, 
not  to  e^ct  the  honiontality  of  the  needle  by  a 
counter*weight,  which,  becoming  variable  in  the  dif- 
ferent latitudes,  would  change  the  statical  momentum 
of  the  mass  to  be  moved.     It  will  be  sufficient  to  at- 
tach to  the  suspending  wire  a  smsll  horizontal  dbh  of 
Pfper,  for  the  purpose  of  receiving  the  needle,  the  ri- 
gidly of  which  will  prevent  it  from  inclining. 
■KQ-    Hitherto  our  observations  on  the  direction  nave  been 
^'   related  to  the  magnetic  axis  of  the  needles.    We  must 
therefore  know  -how  to  determine  this  axis,  which  is 
^   done  in  the  following  manner. 

Let  ABCD,  Fig.  21.  represent  a  magnetic  needle,  ba^ 

f     lanced  in  such  a  manner  as  to  remain  horizontal,  and 

^    suspended  by  a  wire,  the  prolongation  of  which  passes 

J*     through  its  centre  of  gravity  c.     When  this  needle  is  in 

equilibrto,its  ma^eticaxis  GG'  wiU  be  directed  in  the 

nuFnetic  meridian  of  the  place.    This,  however,  is 

stilinot  sufficient  to  determine  it,  since  its  trace  in  the 

needle  is  only  ideal ;  but,  from  the  properties  which 

^e  have  found  in  the  centre  of  jjarallel  forces,  we 

inow  thatt  whatever  position  be  grven  to  the  needle, 

^<  axis  ought  to  remain  fixed^  and  preserve  invariably 
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the  same  position  relative  to  the  surface  by  which  it  is 
bounded.  Having  now  observed  to  what  terrestrial 
object  one  of  the  sides  AB  is  directed  when  it  is  in 
equilibrium,  we  then  turn  it  upside  down,  and  suspend 
it  anew  by  the  same  point  c,  by  making  the  suspend- 
ing wire  pass  through  a  small  hole  cut  on  purpose. 
The  magnetic  axis  GG^  will  return  to  place  itself  in 
the  direction  of  the  magnetic  meridian ;  but  the  sides  of 
the  ne^le  having  turned  circularly  round  this  axis, 
will  not  again  find  themselves  in  the  same  direction  as 
before ;  and,  v^hat  is  a  point  of  capital  importance,  they 
will  deviate  from  the  magnetic  meridian  as  much  as. 
they  did  before,  but  in  an  opposite  direction.  This  is 
shown  in  the  figure,  where  the  dotted  line  A'B'C'D' 
represents  the  position  of  the  surfaces  afler  their  revere 
sion.  If  we  have  then  observed  the  direction  of  one 
of  the  sides  AB  of  the  needle  in  the  first  position,  and 
if  we  do  the  same  in  the  second,  the  true  direction  of 
the  magnetic  meridian  will  be  exactl;^  intermediate  be- 
tween Uiem.  We  may  thus  observe  it  and  mark  it  an 
the  surface  of  the  needle,  or  mark  the  point  of  space  to 
which  it  corresponds  when  prolonged. 

In  order  to  determine  the  true  value  of  the  magnetic 
inclination,  we  must  perform  a  similar  experiment  with 
tbe  dipping  needle.  Let  us  suppose,  Fig.  22.  that  such 
a  needle  is  exactly  suspended  by  iu  centre  of  gravity, 
and  that  it  dips  when  one  of  its  faces  is  turned  to 
the  east  of  the  magnetic  meridian,  then  the  magnetie 
axis  GG'  will  be  found  in  the  direction  of  the  two  to- 
tal resultants  GN,  G'S,  and  the  angle  which  this  axis 
forms  with  the  vertical,  will  be  the  inclination  sought 
But  as  the  ideal  line  GG  cannot  be  observed,  let  the  in- 
strument be  turned  back,  so  that  the  face  of  the  needle, 
formerly  turned  to  the  east, be  now  turned  to  the  west,  the 
line  GG  will  be  invariably  found  in  the  same  position. 
Hence,  if  it  is  not  symmetrically  directed  in  rdation  to 
any  of  the  rectilineal  sides  of  the  needle,  these  will 
correspond  to  different  points  of  the  circular  division, 
and  we  shall  have  the  true  inclination. by  taking  a 
mean  of  their  results.  In  this  reasoning,  we  have  sup- 
posed that  the  axis  of  suspension  passes  exactly  through 
the  centre  of  mvity  of  the  needle.  If  this  condition 
is  not  observed,  the  inclination  deduced  by  the  method 
just  described  will  be  inaccurate.  We  shall  presently 
see  how  this  error  may  be  corrected. 

Thegeneral  form  which  artists  have  adopted  for  the 
needle,  is  that  of  an  arrow,  as  shewn  in  Fig.  17*  whe» 
tiler  it  is  used  to  pomt  out  the  dip  or  the  variation. 
This  form  is  no  doubt  more  convenient  for  indicating 
the  exact  division  at  which  the  needle  settles,  and  it 
has  also  the  advantage  of  giving,  with  the  same  weight, 
a  directing  force  perceptibly  greater,  as  we  shall  shew 
in  the  article  Variation  ;  but  this  does  not  prevent  us 
from  performing,  with  these  needles,  the  same  goera^ 
tion  of  reversion  which  we  have  just  described ;  for  it 
is  never  certain  that  the  point*  of  application  of  the 
magnetic  resultant  is  in  the  axis  of  the  needle,  that  is 
to  say,  in  the  right  Ime  which  loins  iU  tw<i  points  ;*and 
it  is  only  by  the  expmment  which  we  have  described 
that  the  true  direction  can  be  determined. 

In  observing  the  inclination,  there  is  still  another 
preeautioi^  to  be  taken  fbr  the  purpose  of  ensuring  ex- 
treme accuracy.  We  have  hitherto  supposed  that  the 
needle  isexactly  suspended  by  its  centre  of  gravity,  in 
consequence  of  which  we- paid  no 'attention  to  the  ac- 
tion of  terrestrial  gravity ;  in  practice,  bewevcr,  it  is 
difficult,  if  not  impossible,  to  fulfil  this  condition  ri- 
goreusly ;  and  if  it  is -not  fulfilled,  accos^der^blft  in^ 
convchieQce  must'arisew 

Ik 


lilAanetiain. 


Pi«.  2!t 


SlTOfV 

whieb  arise 


peniiioa 

do«s«iot 

pm 

through 

the  ctavr^ 

off^avitjn 

of  the 

acmUc; 

meaaa  of 

remedjing 

them  bj 

•aperi* 

mcnt. 


S£S 


MAGNETISM. 


MignttiMB.  Steoe '  ono^half  of  the  needk  has  a  givater  tendency 
■*  )t  •^  tlian  the  other  to  fall  towards  the  earth,  it  must  descend 
tnore  Chan  it  woiild  do  by  the  action  of  terreshial  mac- 
.netisra ;  and.  according  to  the' kind  of  magnetism  wfaicn 
•^is  half  pasiesse%  the  true  incUnation  will  be  increas- 
ed or  diminithefl.:  and  there  arises  also  an  error  in 
observing  the  intensity  in  coQseqnence  of  the^  oscilla- 
tions being  no  'longer  performed  round  the  direcdoos 
CS,  G'S,  of  the  resultant  of  the  magnetic  force  alone. 
Thb  alternative,  however^  suggests  the  means  of  eor- 
.recting  the  error  of  centering,  which  is  thexause  of  it 
—^it  least  wl»n  we  know  that  thi^  error  is  very  small. 
For  this  purpose,  we  must  magnetise  the  needleaucces- 
aively  In  two  opposite  directions,  so  as  to  invert  its 
jx>le8 ;  and  then  observe  the  inclination  wliich  it  in- 
dicates after  eadi  of  these  operations.  If  there  is  a  small 
error  of  centering,  one  of  the  results  wiU  be  too  great, 
and  the  odier  too  small;  and  the  mean  will  be  very  near- 
ly the  true  value  of  the  inclination.  The  same  double 
observation  wfll  jo^ve  also  the  true  intensity ;  but,  for 
this  last  determination,  it  is  necessary  that  the  two 
branches  of  the  needle  are  very  symmetrical,  and  the 
magnetism  similarly  distributed  after  each  operation. 
Tyhe  first.of  these  conditions  depends  on  the  artist  who 
constructs  the  needle,  and  the  second  on  the  mode  of 
magnedaing  it.  We  shall  presently  have  occasion  to 
jxHut  out  a  method  by  which  this  condition  will  be 
^rfeetly  fulfflled. 

The  observations  which  ire  have  now  made  are  ap- 
plicable to  idl  needles,  and  are  independent  of  thetnan- 
ner  in  which  Uie  free  magnetism  is  distributed  in  them. 
They  suppose  onlv  that  the  m^netic  state  of  each 
needle  does  not  cnange  in  the  aiflTerent  situations  in 
"whtdi  it  is  placed.  Now,  if  we  compare  the  inten- 
aities  of  the  action  which  the  same  nerale  experiences 
from  the  terrestrial  magnet  according  to  the  manner 
in  whidi  it  is  magnetised,  we  shall  be  able  to  appre- 
ciate the  developement  produced  in  natural  msgne- 
tism,  and  to  reco^ise  the  most  advantageous  pro- 
cesses for  determining  it .  This  will  be  the  object  of 
the  following  Section, 

£x€T.  11 L  Theorv  of  ike  Magnetic  Forcea  s^-^iJidr 
Omweikion  amd  Ke^compoaiiiofi ;  and  the  Calculation 
cfthor  Mechankal  effects. 

The  labours  of  the  early  experimentalists  did  not 
throw  much  light  upon  the  subjects  of  the  present  sec- 
tion.   The  abstract  theory  of  mechanical  forces  was  not 
dien  sufficiently  advanced^  in  order  to  enable  them  to 
calculate  e^uuctly  the  effects  which  magnetism  produces, 
^    nor  could  they  even  unfold  complete^  the  complicated 
mode  rf  their  action.    We  shall  now  proceed  to  supply 
tills  defe^  followiitf  always  the  light  of  experiment 
m^iliod  0f       Of  all  the  metho£  of  dEevelojj^ing  the  magnetic  for- 
Mnmuiii-   oes,  .the  most  simple  is  l!hat  which  we  have  explained 
catingmag-  in  the  firat  section.    It  consists  in  bringing  the  extre- 
Bctiamliy   mi^  of  a  bar  of  Steel  or  haid  iron,  a6,Fi^.25.  widiin 
sinpls  con*  ^  ^^^  distance,  or  even  into  conuct  with  the  north 


y^  g^  or  south  poles,  of  a  magne^,  AB.  The  free  magne- 
tisms  in  A  and  B,  act  upon  the  natural  magnetisms  of 
the  bar  of  steel  a  b;  but  the  pole  A  being  nearest,  its 
Kaamlna-  po^^  "^^  predominate,  and  the  decomposition  wUl  be 
HoDorthe  effected  in  ever^  metallic  particle  of  a  6:  Themagnet- 
inq^etic  ism  of  an  opposite  name  to  A  is  attracted ;— that  of  the 
Slate  whith  ggme  name  la  repelled,  and  by  a  series  of  separations  of 
mu'tafrom  |yg  |^q^^  ^^  extremity  k  ci^tke  bar  acquires  a  pole  of 

misil^or  a  «"  opposite  kmd  to  A. 

ftri^nc^ifl.      ^^  order  to  be  convinced  of  this,  we  have  only  to 

'^  fbnnwith  aaled  wire  a  email  needles  A  about  one. 


fourth  of  an  inch  long,  and  magnetise  it  by  nibbtogit  Hm 
several  times,  and  in  the  aame  direction,  upon  Ihe  pok  ^ 
A.  When  this  joeedku  suspended  by  its  centre  with  i 
single  fibre  of  silk,  is  brought  near  tlie  pole  A,  one  of 
its  extremities,  ^  for  example,  will  be  attracted,  lad 
will  turn  itself  towards  this  pole ;  but  if  the  sameneedk 
is  brought  near  the  extremity^  b  of  the  bar,  which  hai 
been  iti  contact  with  A.  it  will  immediate^  whirl  raand 
The  extremity  /8  which  was  attracted  by  A,  will  bexv^ 
pelled  by  b,  and,  on  the  contrary,  m  will  be  attruted 
If  we  continue  to  present  this  needle  to  different  pobti 
of  the  bar  6a,  beginning  at  the  extremity  i,  we  shall 
find  that  through  a  certain  length  &c,  the  magnetinii  u 
of  the  same  kmd  as  at  i,  but  an  opposite  msgneCiBi 

will  immediately  succeed,  for  the  needk  will  turn  rooodi 
and  present  its  other  pole  to  the  bar.  If  the  bir  ii 
short,  and  the  magnet  powerful,  this  new  state  will  con- 
tinue without  interruption  to  ^te  extremity  a,  andean* 
se<}ttently  thebar  will  nave  in  its  second  hafr  a  c,  a  miff- 
netism  of  the  same  nature  as  A,  and  In  its  first  hstffc 
an  cmposite  magnetism. 

Wlien  the  hex  ab  is  yery  long,  it  frequently  hip- __ 
pens,  that  the  second  state  does  not  extend  to  its  extrs  ta 
mity,  but  only  to  a  certain  distance  a\  Fig.  Si.  An- 
other magnetism  then  succeeds  of  an  opposite  kind  to 
A,  and  to  this  there  often  succeeds  even  a  fiwrtb) 
which  is  again  similar  to  A,  so  that  the  bar  ah  pofim-  *„^ 
ses  as  many  different  pokis  in  its  length  The  trial  m 
needle  indicates  these  alternations  by  the  invenioDijHbl 
which  it  exjperienoes  at  every  change  of  magnetios;  H^l 
and  the  points  of  die  bar  ab*  whoe  thia  hiypcns,  are 
called  consecutive  points. 

If  we  su8{>end  a  bar  of  thia  kind  for  the  porpoaeof  i^ii 
determining  its  durective  fiwoe»  it  b  obvious  that  ^44 
jMUts  situated  on  the  same  side  of  the  centre  of  sn^pan-  ^i 
sion,  which  have  magnetisms  of  an  opposite  kind,  will  ^*< 
also  have  onposite  tendencies^  the  one  to  bring  the  o*  |^ 
tremity  of  the  bar  towards  the  south  pole,  and  the  other  ^ 
towards  the  north  pole.  The  total  directive  foice  of  the  ^ 
bar  will  therefore,  in  general,  be  mow  weadi  thsaif 
each  of  its  half  possessed  throughout  ita  whole  kogth 
only  one  kind  of  magnetism.     On  tbia   aco6ttiit,it 
is  of  the  greatest  importance  not  onljr  to  avoid  con- 
secutive points  m  the  formation  ci  compass  necdlci^ 
.but  also  m  every  case ;  for  a  bar  wiH  never  produce  the 
effect  which  could  be  obtained  from  it  if  th«w  sHcma* 
tions  did  not  exist  Whatever,  indeed,  be  the  kind  of  ci« 
periment  for  which  we  employ  it,  the  poles  of  on  c^ 
posite  name  will  act  always  at  the  same  time,  and  thor 
action  will  be  opposed  to  each  other  In  proportian  to 
their  proximity,  because  their  distance  fran  tne  Dointf 
attracted  or  repelled  will  then  be  less  different.  Hence, 
the  most  favourable  arrangement  of  magnetism  is,  when 
only  one  kind  of  magnetism  exists  in  each  half  of  the 
bar;  and  therefore  this  mode  of  separation,  prodnced  to 
the  greatest  extent,  is  the  object  which  shookl  be  kcfit 
in  view  in  all  our  researches. 

When  we  have  magnetised  a  bar  o  5  in  the  ninoer  f$ 
which  we  have  now  supposed,  by  putting  one  of  itsef* 
tremities  b  in  contact  with  oneof  tlte  poles  A  ofakiad- 
stoncy  the  consecutive  points  will  be  more  easily  formed, 
if  the  metal  of  the  bar  is  hard  either  by  ita  nature  or  ia 
consequence  of  tempering.  The  reason  of  this  ia  evident 
The  action  of  the  loadstone  AB  decreases  with  tbedi^* 
tance,  and  there  is  always  a  certain  pohit  of  the  bsr  «  & 
where  it  becomes  equal  to  the  coercive  force,  ^^'f! 
quently,  sU  the  points  situated  beyond  this  limit,  wou» 
not  experience  any  decomposition  in  their  nataral  inag|' 
netisms,  if  they  were  subjected  solely  to  the  fnfioenceof 
the  loadstone  AB;  but  the  first  part  of  the  bsr  eh 
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tvAiirt  tie  magaeiian  is  alMtdj  dsvdopd^  ads  ate  A.    ^nfeHrlhep«»^iMtiPai^4iiiaBl;,«i  about  li^^            McgnetlvM* 

uiHiTi  these  points,  and  tends  to  develope  tbe  opponte  of  att  mA,  I^ot  aill  asaii  ctm  apoAtr  as  if  they  were  J^^T^ 

magnetiam,  and  tbefelbre  die  resiiltant  of  tliiv  aetkm  Btntualfy  ttpAi,  and  Ae  two  tnspended  wires  will    ^ 

commencing  at  ariiorter  distance  tbtamthat  of  tlrtp  load-  dtrerge^  as  is  Teyaeaaaeedin  Fig.  S5.    The  cause  |if  this 

stone  AB,  there  ought  to  be  a  term  when  it  predomi-  (Aenomenoiv  is  verr  shnplew    In  proportion  as  each 

nites,  and  it  Is  then  that  the  first  altrmation  will  be  wire^  a  6  for  ezamdle,  approadies  die  pole  A^  its  na^« 

produced,  and  this  ought  to  .take  place  the  nearer  the  nd  magnetisnis  win  be  aeconapoeed  bjr  the  predomin»- 

point  b  that  the  ooereive  force  is  greater ;  fbr  if  it  were  ting  iimenee  of  thb  pole  ;  «  6  will  therefore  become 

mfihite,  the  magnet  AB  would  only  develope  magnetism  magnetic,  and  acquire  two  polesy  one  of  which^  6, 

inthepoint  6  whidi  is  in  contact  with  its  pde  A.    The  isi»  an  opposite  name  to  A.,  and  the  other  of  the  sane 

flome  reasoning  is  applicable  to  the  comparison  of  the  name.    Tne  same  thing  will  happen  to  the  second  wire 

action  excited  onon  the  rest  of  the  bar  by  the  first  al*  a'^.    The  extremities  of  these  two  wires,  which  are  in 

trmation  h  e,  ana  bv  the  second  c  a.  The  predominance  contact,  wiU  therefiire  suddenly  acquire  magnetism  of 

of  this  over  the  following  points»  in  consequence  of  its  the  same  name,  and  therefore  will  repel  one  another; 

proximi^,  will  be  much  more  perceptible  as  the  ooeir*  and  this  cause,  &voured  by  diehr  small  siae,  and  the 

dve  force  increases,  and  there  will  therefore  be  a  great-  mobil]^  of  their  suspending  wires,  will  shew  itself  by 

er  facility  in  producing  m  third  alternation  c'  6^.    Proni  dietr  diTcigence; 

this  manner  of  viewing  the  phenomena,  the  energy  of  This  experiment  may  be  varied  in  the  manner  repre* 

the  successive  poles  ou^t  to  diminish  f^ndvMj  in  pro-  sented  in  Fig.  9^  by  placing  the  loadstone  AB  at  first  FIfi  se. 

portion  as  they  are  removed  from  the  farsi  extremi^  Bi  in  a  horisontal*  sitoatKHi,  bjr  suspending  the  wire  a^ 

where  the  magnetism  is  most  powerfully  developed.  before  this  nu«net,  so  ^t  it  may  easily  turn  round  iti 

This  result  may  be  verified  exoerimentally,  bj  oom*  centre  c,  and^en  sospoidiiig  the  second  wire  o'^  in  a 

paring  Uie  weiglits  which  will  aohere  to  the  dillerent  vertical  aituation,  and  presenting  sucoesaivelT  iti  lower 

psrts  of  the  bar,  or  by  the  osdUadoBS  of  the  trial  needle,  extrsmity  ^  totheenda,  andsTsototheend'A;  In  the 

sswedudl  presently  explain.  fbst  place  there  wiU  be  a  repulsion,  aa  we  have-before 

The  Ibllowingemeriment  will;  we  trust,  remove  any  seen,  because  the  snmlar  magnetisms  are  presenled  to 

£iBeiiHies  that  could  appear  to  attach  to  this  theory,  aa  one  another;  buti  intheseonid-piaoe,  there  wiBbean 


it  sliows  that  the  ssme  clbcts  which  wehave  deaenbed  attraction,  because  theopposite  magnetisms  have  been 

are  prsduced  by  electrici^.  presented  to  each  oAer.    Here,  then,  is  an  exact  repre- 

rt>        Havhi^taken  a  tube  of  pofiahcd  glass,  some  ftet  long,  sentation  of  the  dectric  influences,  with  this  dtfllefeiice 

hr    sQspend  it  by  silk  threads,  and  touch  one  of  its  extre-  onlv,  that  there  is  no  real  transmission  of  magnetisms  in- 

2^    mtties  for  some  time  with  a  stick  of  seding  wax,  excit*  totne  difierait  parts  of  Ae  wire  a  A,  but  nmpl^  a  real 

J^  ed  by  friction.    If  we  then  examine  the  metrical  state  decomposition  m  eacji  particle  ;  a  decomposition,  in 

,la    of  the  tube,  we  shall  find  that  tiirough  a  certain  lenatiL  virtue  of  which  one  Oi  the  two  kinds  of  magnetism  be«- 

rf«i   from  iu  toudhed  extremity,  it  has  the  same  kind  of  comes  free  in  b  and  the  other  in  a,  while  me  opposite 

■i«i  electricity  as  the  wax.  To  this  part  there  succeeds  ano-  miu^etism  is  masked  or  neutralised. 
^'  ther,  which  possesses  the  opposite  electridtv,  but  in  a        Let  us  now  take  two  plates  of  sted  AB,  A'B',  Fig. 

wesker  degree ;  and  heyona  this  there  will  be  found  V7,  of  the  same  length,  and  verr  dun,  like  tiiat  whi&  F{gi  2V 

SDSther  portion,  exhibitiiir  the  same  electricity  as  the  is  used  fbr  watch  spriogs.    When  both  of  them  are 

wsx,  but  in  a  still  more  roeble  manne(r.    These  alter-  magnetised  in  the  same  manner,  by  putting  them  in 

nstions  will  continue  to  the  other  end  of  the  tube,  and  contact  with  the  same  pole  of  the  sanfeleadatone,  or  by 

vill  Ue  proportioned  in  thehr  numbor  and  extent  to  the  rubbing  them  in  the  same  direction  on  its  surfiice,  let 

ftrce  efthe  electricity  whidi  is  employed.    Here  then  it  be  ascertained  what  wdght  anv  one  of  them,  for  ex- 

we  have  the  consecutive  points'  of  die  maimet,  witii  ample  AB,  can  sUmort  by  its  pole  A,  and  then  suspend 

this  difference  only-^that  the  electricity  of  the  wax  ^!onithispoleasoftironwire6a,whosewei^t  isaoout 

passes  at  first  upon  the  glaas,  and  extends  over  a  oer-  50  or  100  times  less.    When  this  isdone,  bring  the  se- 

tun  length,  because  ndther  of  these  bodies  resists,  in  an  cond  plate  A^B'  slowly  towards  the  first,  or  if  you  wish 

ioaaperable  manner,  the  direct  transmission  of  electrid-  to  jdaoe  the  <me  upon  the  other,  with  thdr  opposite 

tf :  whcreaa  the  partides  of  iron  are  rigorously  impel^-  poles  ooinddent,  and  when  they  come  in  contact,  the 

nesble  to  the  transmission  of  magnetism.    For  this  adherence  of  the  wire  &  a  will  be  almost  entirdydestroy- 

resscNij  the  first  ahemation  m  magnetised  bars  acquires  ed ;  so  that  the  system  of  two  magnets  thus  oombinra, 

aiwsys  an  opposite  magnetism  to  that  of  the  pde  dTthe  can  only  support  an  infinitdy  small  portion  of  the 

loadstone  wnidi  touches  it,  while  the  first  dtemation  weight  which  eadi  of  them  would  have  supported  se- 

of  electricity  is  of  the  ssme  nature  in  the  glass  as  in  paratdy. 

tte  wax.  We  have  supposed  the  two  plates-  to  be-very  tiiin^  . 

iphif       AB  the  phenomena  of  the  co^poBitiisn  and  decompo-  m  order  that  tneir  distance  at'difl^ent  pdnts  iWxn  the 

H!  ^  sition  efthe  two  dectridties  may,  in  general,  be  repro*  wire  a  b  may  be  dmost  equal '  when  tney  nrt  placed 

"  mL  ^"'^  ^  ^  ^^  magnetisms,  with  tiie  modifications  upon  one  snother.     in  the  second  plate  A'B  indeed, 

^  ^  which  arise  from  absolute  impraeticabtli^.  As  thiscom-  this  distance  is  unavoidd>)y  greatei  by  Ae  whdethfck- 

»»^  psrison  is  of  great  importance  fn  pdnting  out  thetrutii  ness  ofthe  first  AB;  and  it  is  from  this  cause-that  the 

&•!•  of  die^thcory,  we  shaft  now  |^ve  some  examples  of  it  actions  ofthe  two  equd  plates  are  not  exactly  destroy- 

^1         The  first  whidi  we  shdl  give  is  taken  ttam  the  work  ed.    This  inequality  of  action,  however,  tlK>ugh  it  can- 

11^  of  Dt.  Gilbert     Place  a  loadstone  or  a  magnetic  bar  not  be  removra,  may  be  duminished  by  diminishing  the 

^  AB,  Pig.  25;  satfiat  the  two  poles  A,  B,  are  in  a  ver-  thickness  ofthe  plates-;  or  tiife  sameefnect  may  be  pro* 

iri.      titel  position,  and  taking  two  small  pieces  of  soft  iron  diieed,  by  taking  a  second  plate  A'B^  more  powerful 

IU.      wire  fi  b,  a'b'',  of  the  same  lenffth,  and  about  an  inch  than  AB.     The  wire  a  6  will  then  fdl'of  its  own  ao- 

i  tl;     snd  a  half  long,  suspend  both  of  them  to  untwisted  silk  cord,  when  tiie  action  ofthe  plate  A'B',  diminished  by 

fibres  S  ft^S'i',  and  bring  them  gradudly  near  the  pole  the  excess  <^distapce,  becomes  equd  to  the  action  o£ 
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Magwtiwa*  AB,  vhich  will  happen  ddier  nt  the  instant  of  the  con<-  lac  or  scaling  wax>  or  even  wiA  one  djudc  of  these  sub.  M 

^^  T  —'  tact  of  the  two  plates^  or  before  it.     In  this  last  case^  if  stancesj.and  another  made  of  metal ;  but  it  cannot  be  ^^ 

the  distance  of  the  two  plates  is  iarther  diminished,  the  performed  iidth  two  disks  that  are  both  metallic,  or 

action  of  the  second  will  finish  by  preponderating,  and  that  are  formed  in  genend  of  conducto|rB;  for  as  in  these 

the  wire  a  6  will  return  again  to  ^attach  itself  to  the  pole  cases  there  is  no  resistance  opposed  to  the  modon  of 

Aj  but  with  a  magnetism  opposite  to  that  which  it  nad  the  electricities,  i^hich  are  disengaged  hy  friction,  they 

at  first.    It  is  easy  to  vary  these  phenomena ;  but  the  will  reunite  in  pro^rtion  as  the  friction  disengages 

two  experiments  which  we  have ,  described  are  suffi«  them.     The  analogy  between  this  en>eriinent  and  the 

oient  for  indicating  the  ^explanation  of  all  others  that  one  which  we  h^ve  described,  as  piaoe  with  two  rosg- 

my  be  devised.  nel^'c  p^tes.  Fig.  27»  is  complete,  and  we  may  apply  to 

.  Thereisanelectriiad«i^nmentjBwgegted,webelLeve«  the  two  m^^isms  in  the  case  of  the  nlatcs,  every 

by  ^pious,  which  has  a  ^eat  luiiuogy  with  the  pre-  thing  that.^e  liave  here  aaid  of  the  two  electricities, 
'oeding.    Taketwo^iskaoffehinmirEoirigla^  AB,  A'B^        We  have  akeady  remarked,  that  a  loadstone  loses  ibq^ 

fig*  28.      JTig.  2$^  whose  surfaces  are  very,  plain,  ;which  have  a  nothing  by  magnetising  any  number  of  bars ;.  but,  whtt  taag 

diameter  .of  about  four  (inches.    Fij&,to  «o^iQh  of  ,the|n  a  ^re.coiHd  npt  then  have  foreseen,  the  effect  of  these  re.  *^>^ 

<h/inflle  CM,  CM' 9  either  ofjglasSi  Wligig.Wftic,  or  imy  peatQd,op(3riM40ns,infitead  of  diminishing,  rather  increas.  '*H 

insulating  substance ;  and,  haying  fittedup^a  penduh^  es  it^ enei;gy.  When  the  pole  B^  Fig.  29t  of  a  loadstone ^^ 

^a,  formed  witli  a  small  ball  of  the  pith  of  .edder-*tree,  tpuches  the  extremity  a  of  a  bar,  and  developes  in  it  a  ^^g^' 

suspended  toa  silk  fibre,  rub  the  disks  against  one.  an«  nuignetism,  contrary  to  that  which  it  possesses,  this  cou 

other,  -holding  .them  by  the  in^iiktiqg  haijidles, .  ^d,  i]^agnetism„in.its  turn,  ac|s  upon  the  n^itural  magnetic  coct 

without « s^sparatiqg.  them,  piresa:it  them  at  the  .same,  in-  o£  the  Iqadatone  whi^  produces  it,  imd  tends  to  excite  *  ^ 

atant  to  the  ^lendulum.    It  will  then  be  seen  tl^it  they  iait  a  new,  dewmppsition^ wh^ch  augments  die  fi-ee  mag-  ^  ^ 

4o  not  exert  upon  it  any  attsa/Qtion-^hen  thus  cpmbin-  petism'  of  .R  Thif  augmentation  produces  in  the  bar  n  6  ^^ 

cd ;  but'the^ moment  thiey  ^e  aeparatedc^nd  pres^ted  a  new  d^ppinppsition,  which  again  reacts  upon  the  pole  jTH 

in.«iiEce6aien,they  will  both  ^ttr^ct  the  pith  oall.  The  ^,  so  that  both  of  them,  by  ,thi«n>utualre^4ietion,  acquire  Fis^tt 

two.plates,  theieforo,  have  been  mutually  ^ectrified  by  a  more  in^n^  degree  of  magnetism  than  they  would 

the  mcti9n,,aad  one  ofthem  has  .acqi^red.the  yjy^qswbs  have<flope  by  the  £rect  .a^Uon  of  B.  This'is  quite  ana- 

aad^tbe^ther  the  resinous  electiHcity^aS'may, be  .asoer-  j^wus.to  the  increase  of  charge  which  the  npp^  plate 

tained  «by  presenting :  them .  successively,  to  .a,  second  or  an  electrical  condenser  receives  from  the  action  of 

oenduhuxi  changed  with  a  kjiod  of  electricity  .which  is  the;  .f  lectricity^  which  is  masked  in  the ,  lower  plate ;  but 

Laown.      The  electrities  of  the  /disks  do,]^t.  shew  the  electric  equilibrium  establishes  itself  in^tantaneous- 

theraselres  when  thev .  are .  in  contact ; » ibr  since^  they  ly  in  the  plates,  because  they  are  composed  of  materials 

reside  in  the  two  toudnpg  surfaoes,  the  4istaBoe  of  all  capable  ci  transmitting  electricity  with  extreme  facility; 

their  points  from  the  pendulum  is  absolutely  equal  for  ^.whereas  the  maximum  charge  of  a  loadstone,  and  o^ 

.them  both;  and  then  the  <^posite.. actions  whiph  they  '.l^ars-which  touch  it,  is  produced  slowly.     For,  on  the 

exercise  in  order  to  separate  the  combined  electrities  of  .one  hand,,  if  these  bars  are  nia^e  of  steel  or  hard  iron, 

the  pith  ball  being  ec^ial^  ihe^tqtal  resukipg  force  zqust  the  coercive  f(M:ce  opposes  itsdf  to  a  ready  decomposi- 

4>e  nothing.   '  We.. n^y  even  modify  the  experimevit,  so  tion  of  their  natural  magnetisms ;  and,  on  the  other 

that  this  compensation  may  be  progressive;  Fof  this  pur-  j^f^d,  the  substance  of  the  loadstone  opposes  to  the  in- 

pose,after  having  separated.the4isks,4>rfsfin1|th^  cubbed  .crease  of  its  magpetisra  a  similar  resistance.    The  first 

surface  of  one.of  them  to  the  small  pendulum,  ^id  allow  iOf  theise  obstacles  may  be  d^^oyed^  by  making  the  bars 

it  to  approach  till  they  come  in  oontact  ^  ;aasooiv  asJt  has  .of .very  softurpn,  ^ut  th^  second  is  unavoidable :  and  it 

taken.upou'its  surface  4he  very  snpall,q9^U^ity^feie<4xi-  4oUows  f^om  tiiis,  that  it  must  require  agoodoeaiof 

city  corresponding  to  its  volume,,  it  wiU^  be  rqieUed  ,time,  till  the  system  may  deyelf>pe  all  the  magnetism 

from  the  disk.    Let  it  then  be  held  in  this  s^te  of  4re^  which  it  can  acquire. 

pulsion,  by  presenting  to  it  the  other  face  of  the  disk.        This  xemark  expla^is  several  important  j^ienomena.  Expin 

as  is  ^liewnan  Fig.  28  ;  for  .the  electricity  will  still  #ct  fif  we  suspend  to  a  natural  or  artificial  loadstone  all  the  ^' 

upon  it  as  well  through  the  tluckness  of  the  glass^  jmantity  of  iron  which  they  can  support^  and  if  we  leave  ^^ 

and  then  bring  near  by>  degrees  the.  second  disk  to  3)e  iron  s^spended^  it  will  W  foimd  that  we  can  increase 


upon  it  as  well  through  the  tluckness  of  the  glass^    ouantity  of  iron  which  they  can  support,  and  if  we  leave 
and  then  bring  near  hy  degrees  the.  second  disk  to   3)e  iron  s^spended^  it  will  Wfoimd  that  we  can  increase  ^^ 
the  first,  as  if  for  the  jpurpose  of  bringing  back  into    it  by  a  very  small  quantity  every  day  ;  but  if,  at  thceod  ^aiaat 
contact  dieir  electrified  faces.  In  prc^rtion  as  the  dis-    o(  some  weeks,  or  even  n^onths,  we  forcibly  detach  all  tstk^ 
tancc  of  these  .faces  diminishes,  you  will  observe  the   .the  iron,  and  try  again  to  replace  it,  we  shall  find  that  ai^f 
repulsion  diminish,  and  the  pendulum  will  descend   ^ the  loadlstone  is  no  hmger  qg[)able  of  supporting  it    It'*^ 
more  and  more  to  a  vertical  line;  and  when  they  at  last    will  lose  instantly  aU  the  exo^s&of  fprce  whidi  it  had  ac- 
touch  one  another,  the  system  of  the  ,two  disks  will    quired  by  the  iiiSuence  of  the  iron.     Indeed,  under  thi^ 
have  no  more,  action  upon  the  snoall  pendulum  than  .influence,  the  two  magnetisms^  partly  neutralised  by 
any  other  piece  of  glass  in  its  natural  state ;  but  we    those  of  the  iron,  could  exist  in  a  state  of  decomposition 
mav  make  it  ascend  anew^  by  again  separati;ig  the  .  which  the  coercive  force  is  no  longer  able  to  maintain :        | 
disks.     The  two  electricities  thus  neutrfldized  by  their  _  the  loadstone,  therefore,  abandoned  to  itself,  ought  tliere- 
contact,  represent  the  two  combined  electricities  in  their  ,  fore  to  return  to  the  maximum  of  im^nedc  ^^ij^ji 
natural  state,  with  this  difference  only,  that  the  latter    which  the  nature  of  its  substance  permits  it  to  have,  i;^^ 
in  conducting  bodies  are  united  only  by  their  force  of   that  is,  to  its  state  of  saturation.  r*^^ 

oombinatioUy  and  may  be  separated  by  the  action,  at  a  This  result  has  been  very  advantageously  emplojcd  (at  mp^ 
distance,  of  electricity,  become  firee  ,*  whereas,  in  our  .  increasing  the  force  of  natural  or  artifi,cial  ma^eta,  '^)'^^{ 
disks,  each  of  them  is  retained  by  the  resistance  of  tl^e  .  fitting  them  up  with  what  is  called  announ  This  armour  ^^^  ^ 
nonconducting  powor  of  the  glass  oi^>osed  to  Uie  liberty  consists  of  pieces  of  very  soft  iron,  applied  to  the  wm  ^^ff^e,,^ 
of  its  motion.  faces  of  the  loadstone,  and   which,  becoming  theffl-  uttir( 

For  this  reason,  the  experiment  which  we  have  de-    selves  magnetic  by  influence,  increase  its  energy  every  t)K«r 
scribed  will  succeed  equally  well  with  disks  of  gum^    day.     Let  us  consider  a  loadstone  of  a  square  icn^f  '^ 
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sin.8uch  as  A  ABB,.  Fig.  30,.  having  A  A  for  ita  north, 
^  and  BB  for  its  south  pole.     Let  us  now  supx^se  at  first, 
that  we  apply  to  the  first  of  these  poles  an  annou*  of 
soft  iron  A^A•'A''^  of  the  form  indicated  by  the  figure, 
the  natural  magnetisms  of  this  plate  will  be  soon  de- 
composed;   its    borael  rndgftettsm  will  be   attracted 
by  tnc  austral  magnetism  which  prevails  in  A  A,  and 
its  austral  magnetism  wiD  be  repelled,  so  tfiat  this 
last  will  predominate  over  all  the   exterior  surface 
A'A*A"  of  the  plate  of  iron,  but  principally  in  the  mort  * 
distant  extremity  A' A",  which  is  called  the  foot: of 
the  armour.     Let  us  now  envelope  with    a  similar 
annour  the  other  pole  of  the  loadstone  BB;  a    si- 
milar decomposition  will  be  produced,   and  the  foot 
B'B"  win  acquire  boreal  magnetism.     At  the  end 
of  some  time,  the  ififluento  of  the  armour  will  have 
produced  a  perceptible  decomposition  of  magnetism 
m  the  particles  of  the  loadstone  which  it  envelopes, 
and  this  will  be  considerably  stron^r.     It  is  not  con- 
venient thiit  this  envelope  be  too  thm ;  fdr,  all  circum- 
stances remaihing  the  same,  thedevelopment  of  Mag- 
netism which  can  be  produced  in  a  piece  of  iron  de- 
pends upon  its  mass,  and  it  is  not  convenient  also  that  it 
be  too  thick,  as  the  greatest  energy  of  their  action  does 
not  reside  upcm  their  lateral  surface,  but  in  their  feet 
A' A'  B'B".     The  advantages  of  this  circumstance  we 
shall  soon  have  occasion  to  explain.    Generallyy  the 
proper  thickness  of  the  armour  of  each  magnet  must  be 
found  from  experience.  It  is  always  evident  that  this  ar- 
mour ou^ht  to  be  made  of  soft  iron,  in  order  to  facili- 
tate the  decompositiMi  of  magnetism.     Steel  and  hard 
iron  would  b6  mjurious  for  this  purpose,  though  they 
have  been  recommended  by  some  writers. 

The  arming  of  magnets  not  only  increases  their  force 
by  a  new  disengagement  of  the  magnetism  which  it 
excites,  but  it  increases  it  also  by  giving  a  better  direc- 
tion to  the  magnetic  forces.     Let  ua  snppbse,  foir  ex- 
ample, that  we  wish  to  make  use  of  the  loadstone 
i   '  A  ABB  for  magnetising  the  bar  ah,  Fig.  31,  by  pre- 
senting one  of  its  extremities  to  the  northern  face  BB. 
It  is  manifest,  from  an  inspection  of  the  figure,  that  the 
greatest  number  of  points  of  this  fkce,  'as  well  as  the 
points  beyond  them,  will  act  very  obliquely  upon  the 
bar,  and  will  consequently  have  little  influence  in  de- 
composing by  their  attraction  the  magnetism   of  its 
particles  m  the  direttfon  of  its  .length  tf 6.     Besides, 
the  austral  surface  A  A,  which  is  parallel  to  the  ft?t, 
^11  oppose  this  effect  by  i£s  contrar)'-  influence ;  and 
though  its  action  is  more  feeble,  because  it* is  exerted  at  a 
greater  distance,  yet  it  has  the  advantage  of  a  more  fa- 
vourable direction,  from  its  actinj^  at  less  angles  with  the 
length  of  the  bar.    'On  the  contrary,  when  the  opposite 
energy  of  each  poleis  turned  aside,  and  carried  in  a  great 
measure  into  eifch  fbot  of  the  armour,  let  the  bar  a  ^  be 
held  in  the  prolongation '  of  one  of  the  feet,'  as  Is  re- 
aj.    presented  in  Fig.  3%  we  shalV  first  perceive,  that  the  ac- 
tion of  this  pole,  concentrated  as  it  is,  in  the  foot,  will  act 
much  more  directly  in  the  directidn  of  the  length  of  the 
har.than  the  large  surfat^e  of  the  magnet  BBdid,  as  shewn 
n»  Pig.  SI ;  and,  on  the  Contrary,  the"  action  of  the 
other  pole,  carried  into  the  corresponding  fbot,  will  act 
mach  more' obliquely  orrthe  bar  than  it  md  in  the  case 
pfjwrallelism  ;  the  latter*  will  therefbre  have  hnich  less 
inffnencc  in  opp6siiyg'the  immedtate  aCtioh''6f  the  fbot 
to  which  the  brfr  is  applied.     By  these  means,  we  are 
«hle  to  communicate  to  a  bar  a  much  higher  degree  of 
fflagnetigm  than  could  have  been  done  with  the  same 
oagnet  unarroetl ;  or,  ^hat  is  the  same  thing,  we  ctai 
"Jpport  by  an  armed  *  magnet  a  bar  of  i^oft  iron  of 


much  greater  weight  than  could  be  supports  without  MagictjsttL 
file  armoun    In  order  to  preserve  a  magnet  of  this  ^•^^v**"^ 
kind,  we  must  apply  to  its  two  poles  a  parallelopiped 
ef  soft  iron  a'  ^,  Fig.  SS,  which  answers  for  the  pur-  f  ^K*  ^ 
pose  of  an  i^mour,  and  which  is.  taken  away  when  we 
mean  to  emplay  the  power  of  one  of  its  polea.  The  pre« 
Serviilg  influence' of  thii«  paraUelopiped  is  founded  upon  ' 
the  same  prinelplc  t^  the  use  of  the  armour. 
'    If  we  rub,  in  ^e  same  direction,  bars,  of  steel  or  hard 
iron  upon  the  pcAes  of  a  loadstone,  prepared  in  the  pre- 
ceding manner,  we  shall-  obtain  the  highest  degree  of 
magnetism- which  can  be  obtained  by  simple  contact ; 
but  th^  necessity  of  giving  to  oompaas  needles  the  high- 
est possible -energy,  has  given 'rise  to  .various  methods, 
whieh  vm  shaU^'  proceed  to'  describe  in  the  following 
^haptet*,  poiniting  out  thdr  fespective  values  by  mean* 

^•tne  pfm^^las  whioh  we  have  abready  established. 

•     >    •    - 

Sect.  IV. — Deduction  of  the  most  convenient  Methods  qf 
developing  Magnetitm  arlificiaUy^^Detemfdnation  of 
the  regular  Magnetic  Slate  obtained  by  these  Methods 
"^Law  of  the  Decrease  of  the  Magnetic  Force,  xmih 
the  Distance — Conjectures  respecting  the  Nature  of  the 
Magnetic  Principles. 
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In  the  first  method  of  making  artificial  magnets, 
which  was  for  a  kmg  time  almost  the  only  one  in  use, 
the  plate  or  bar  of  steel  was  rubbed  at  right  angles  upon 
one  of  the  poles  of  either  a  natural  or  ardficial  magnet. 
In  order  to  estimate  the  effect  of  this  method,  let  us  first 
consider  the  bar  a  6,  Fig.  84,  when  its  extremity,  6, 
begins  to  be  applied  on  the  pole.  A,  of  the  loadstone 
AB,  and  let  Us  suppose  that  A  is  the  south  pole  of  this 
loadstone.     In  this  oase,  the  austral  action  of  the  part 
'  CA,  predominating  over  the  boreal  actioD  of  the  por- 
tion CB,  it  will  produce  in  B  a  decomposition  oi  the 
natural  magnetisms  of  the  plate ;  the  austral  magne- 
tisms c^  each  particle  will  be  repelled  towards  a ;  the  bo- 
real magnetism  will  be  attracted  towards  b,  and  it  ^ill 
form  in*6  a  north  p<^.    But  when  the  pole  A  quits  the 
'extremity  h,  and  begins  to  rub  upon  tlie  succeeding 
pmnti^'a  b,  it  will  prcxluce  upon  eadi  of  them  the  very 
'  seme  effect ;  that  is,  it  will  attract  the  boreal  magnetism 
of  each  particle  to  the  aetual  point  oS  contact,  and  will 
repel  firom  it  the  austral  magnetism.     But  the  c<mtinu- 
ance  of  this  -repulsion  wiU  «t  last  be  found  to  have  de- 
M^ed  entirely  the  first  decomposition   ofmagne- 
'tism  which  it  had  at-  first  excited  by  hnmediate  con- 
'  tact  in  the  tetremity  b^     In  proportion- as  it  advances 
on  th^' plate,'  the  pole  will  continue  to  produce  the 
same  effect,  and  to  destroy  successively,  b^  its  indSu- 
'  ence'  at  a  distance,  the' decomposition  whkh  it  prodtieed 
by  dontact  upon  the  points  which  it  had  previously 
>  touched!     At  ilie  last  extremity,  however^  this  destruc- 
tion no  longer  takers  place  •  and,  consequently,  when 

*  it<]Uits  it,  it  ought  to  leave  it- in  a  state  of  boreal  mag- 
netism, as  is  represented  in  Fig.  95,  where  the  last 
^sition  and  the  definitive  state  of  tiie  plate  are  repre- 
sented by  a^  h'.  *  Hence  it  is  neariy  to  this  last  effect 

'  dlat  the  action  oi  the  present  method  is  limited ; 
'  and,  consequently;  we  should  not  expect  more  success 
'  than  from  the  me^od  Of  simple  contact  which  we  had 

*  first  employed.  This  reslilt  ftiBj  be  cdnfirmed  by  ex- 
periment; for  if  we  measure  by  means- of  the  torsion 
bitoice  the  ctirective  ^Mrces  obtained  by  this  metiiod, 
and  codipare  them  #ith  those  given  by  the  oA^r  me- 
thods which  we  are  about  to  describe,  we  shall  "find 
^at  it  'is  not  capable  ^  magnetising  to  saturation  aby 
ne^es  but  those  whose  thidtness  is  very  smaB. 
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MtKQei|»m.    This  method  has  also  the  disadvantage  of  produdng  made  oivery  soft  ii«iij  in  which  the deooaipoaitMii and lipi 

^^^  "^   consecutive  points  fTequentljr  and  easih^,  like  the  me-  recompoaition  of  the  natural  ^nagnetiams  may  take  pkee  ^ 

thod  of  simple  contact^  narticularly  if  tne  plate  of  steel  with  caU«jbib  fadli^;  finr  then,  as  this  iron  passes  over 

is  long  and  nard,  and  it  the  magnet  is  kept  lon^  on  the  differont  points  of  the  plate,  it  will  aoquiie  at  the  nah 

one  point  than  another.    This  hut  drciunatance  is  suf-  ment  of  contact,  a  magnetism  of^xwitc  to  diat  of  die 

ficient  of  itself  to  produce  these  points ;  for  if  wa  take  a  point  whidi  toaches  it,  and  coosequently,  by  its  tta^ 

plate  of  steel  that  has  been  regularly  magnetised,  that  tion,  it  will  tend  to  augment  the  species  of  msgnctJBn 

IS,  which  has  each  of  its  halves  of  the  same  kind  of  mag«  which  this  point  already  possessed.    This  would  be,  ai 

netisra,  and  applv  one  of  the  poles  of  a  needle  to  several  it  were,  a  niov«d>le  armour,  applied  in  turn  to  differ* 

parts  of  its  length,  a  pole  will  be  created  in  these  points  cut  points  of  the  plate;  and  we  think  there  can  be  no 

of  an  opposite  name  to  that  of  the  pole  of  the  magnet  doubt  that  this  repeated  fnction,  instead  <tf  dipmiub- 

which  IS  anplied;  at  least,  if  the  magnet  is  more  power*  ing  the  magnetism  of  the  plate,  would  aoon  bring  it  to 

ful  than  the  pl^.     If  the  magnet  is  very  powerful,  its  maximum. 

and  the  plate  not  thick,  it  is  sumcient  to  apply  it  to  the        After  many  fruitless  attempts  to  modi^  and  biiif  ^  ^ 

jaiddle  dfita  length,  in  order  to  create  in  this  point  a  to  perfection  the  method  of  making  aitificial  magnets  bj  ^ 

poley  and  two  opposite  pdies  at  the  two  estremitiea,  as  simple  contact,  the  first  step  towuda  ooore  oompUctted  ^i- 

may  be  verified  by  the   trial  needle  «/8,  which   we  and  better  methods,  was  noade  in  1745  by  Dr.  Cawm^^ 

have  already  employed,  as  in  Fig.  23,  to  discover  the  Knight,  of  London.    Haviiu^  joined  by  tiieir  ends  t«ro  mpi 

nature  and  the  inversions  of  free  magnetism.  bars  ^ron^ly  magnetised,  tbe  north  pole  of  the  soe  ai4! 

Bemark-         The  method  of  making  artificial  magnets  which  we  touching  Uie  aouui  pole  of  the  oliier,  he  Amk  flMMi"^ 

abkpheoO'  bave  described,  presents  a  remarkable  phenomenon,  upon  these  bus,  ana  in  the  direction  of  Acsr  Itog^  ' 

aMnonpre*  When  the  plate /i  6,  Tig.  34  and  35,  has  been  thus  rub-  small  bar  of  steel,  tempered  at  a  cheny-nd  heSt,  tbe 

thbmeSod  ^^  ^P^^  ^"^  of  the  poles  of  a  very  strong  magnet,  on  middle  of  which  correspoiidBd  with  the  point  of  jaa^ 

of  makiog  ^^  south  pole  for  example,  and  has  consequentlv  re-  tion  of  the  two  large  burs,  and  sc|MratB^tlie  ban,  be 

artiSeial      oeived  a  high  degree  of  ma^pctism,  let  it  be  rubbed  made  each  of  them  rub  upon  its  ooirespondinf  asli^ 

9Mgnsts.     idoiu^  its  whole  length,  and  in  the  same  direction  upon  mity  of  the  small  bar,  whidi  was  found  to  ao^oiie  by 

7^ATB       the  homologous  pofe  of  a  weak  magnet     We  should  thia  operatiim  a  more  Intense  degree  of  magnetnm  thm 

yP^^si*     then  be  led  to  believe  that  thia  operation,  performed  in  had  hitherto  been  obtained. 

^^    *-    the  same  direction  as  the  first,  would  augment  its  mag-        In  thia  process,  each  mi^gnet  acts  upon  die  hslf  of 
netic  state,  or,  at  any  rate,  would  leave  it  as  it  was  be-  the  amall  bar,  wUdb  it  passes  over  aa  in  the  fintias* 
fore;  but  it  is  actually  diminished,  and  the  magnetism  is  thod ;  but,  in  that  case,  the  jnfiucnce  of  the  asne  un- 
reduced to  the  same  intensity  as  if  the  plate  had  been  net  acted  alone  over  all  tlie  lei^gtli  of  the  plate,  in  or* 
magnetised  by  the  weak  magnet     In  cider  to  under-  der  to  devek^  tlie  two  ma^pietisma ;  whereas,  in  the 
.  stand  this  phenomenon,  we  must  consider,  that  the  se-  new  method,  this  decomposition  is  fiivoured  b^  then^ 
cond  nutfnet,  in  touching  successively  eVery  point  of  aence  of  the  other  magnet ;  for  in  all  the  pomtsvbkb 
.  the  first  half  of  the  plate,  creates  for  a  moment,  by  its  lie  between  them,  their  influence  is  combined,  and  the 
contact,  a  magnetism  opposite  to  that  whidi  tiie  first  kind  of  magnetiam  whidi  is  attracted  by  the  one  to- 
magnet  had  left  in  it;  at  least,  if  we  suppose,  dut  the  wards  one,  extremity  of  the  bar,  is  at  the  same  tine  le- 
*    second  magnet  is  formed  of  iron  sufficiently  hard  to  pre-  pelled  by  the  other  towards  the  same  extremity.  Byem* 
vent  its  own  magnetism  firom  beii^  destroyed  by  that  of  ployingthis  method,andmaking  use  of  laijge  bars  sM^* 
the  plate.   This  local  inversion  is  produced  constant-  ly  magnetised,  it  ia  found  that  small  barai,  when  tfa^ 
Iy,tnou^hthe  second  magnet  is  weaker  than  Uie  fnrrt,  are  short,  and  not  very  thicb,  acquire  nearlv  a  msxinom 
b^sause  it  acts  successively  on  each  point  bv  immediate  of  magnetism;  but  it  ia  impossible  by  this  procea  to 
.  contact,  whereas  the  first  magnet  produced  the  final  state  magnetise  a  long  bar  to  saturation.     Dr.  KnigfatiiK 
.  of  magnetism  by  acting  at  a  distance.     In  prmortion,  vented  also  a  particular  kind  of  ferruginous  psite, 
,  ther^re,  aa  the  second  magnet  rubs  upon  tne  nrsthalf  with  which  he  constructed  bars  susceptible  of  a  my 
of  the  plate  by  touching  it  with  its  south  pde,  each  high  degree  of  magnetism.    We  shall  nave  occssioa  to 
point  which  it  touches  is,  at  first,  brought  back  to  ita  sfSak  of  it  at  greater  length,  when  we  oome  to  dele^ 
natural  atate>  «id  then  passes  to  tine  boreal  state,  mine  the  subsUnce  and  the  preparations  which  sie 
.  and  receives  afWrwards,  by  an  influence  at  a  distance,  most  suitable  for  this  purpose.  ^ 
the  final  degree  of  boreal  or  austral  «»^yr»i««  which        The  snuU  bars  of  Dr.  Knight,  which  were  found  is^ 
the  mi^^  can  give  it,  by  combining  its  action  with  every  physical  cabinet,  induced  at  thia  |>erioii  sems) 
.  that  magnetism  of  which  it  had  alrea^  been  rendered  philosophers  to  seek  other  means  of  obtaining  the  Mine 
£ree.    Sat,  aa  these  successive  changes  of  free  mag*  degree  of  magnetism  in  latter  bars.     M.  DuHsBe),piii 
netism  cannot  take  place  in  the  one  half,  without  of  the  Academy  of  Sciences,  having  united  himselfiml 
.creating  cprremnding  changes  in  the  other,  it  is  obvi-  with.Antheattme  in  diis  research,  contrived  the  fi)'^'"2 
,  qiisthat  the  plate,  after  havnig  experienced  this  dia-  ing  method:  Having^plaoed  parallel  to  one  anothnrtao^ 
turt)iqg  f^vce  over  the  whole  of  ita  length,  w|ll  be  ban  of  steel  of  the  aame  length,  AR,  A'B^  Fi|;.  ^>^^ik 
bwjl^  tMfdi  uredsdy  to  the  same  degree  of  mag-  muted  theic  extremities  bj  a  mall  narallekpiped  ^^*ym 
netisia  aa  if  it  liad  been  touched  only  by  the  second  <tf  veiy  soft  iron,  so  aa  to  fiovm  a  rignt  angled  parslU-  >ii^ 
magnet     It  is  manifest  also^  that  thia  reduction  will  of^ram.  He  then  took  two  bundles  of  bars  m  A,  ^^**^^ 
,  moi  take  plaee  if  the  north  piale  of  the  second  magi^et  viously  nuignetised,  and  united  their  polea  of  diftt«Dt||||j 
touches  the  pkte  only  on  ita  south  hidf ;  for  then  the  names  tawarda  the  middle  of  one  or  the  bars  ^^^.^^'^ 
magnetjsn^  of  tiie  l^tet  will:  be   nther  augmented  aftar which, inclining  the  bundles  as  ia  rcpicsentedin^^ 
than  dimimdied.^   For  iim  same  reason,  there  will  be  figure,  he  niacle  them  paastewardaeacfaextrcsnitx  of  die  |»ui 
90f  loiter  anv  dintnutioq^  if  the  magnetism  of  the  fatf;  «ul  by  a  successive  r^etition  of  this  firiclion  upon  lui 
Ijbite  waa  sui&aen^y  strong  ta  destrmr  that  of  the  ae-  each  bar  or  steel  AB,  A'B',  he  obtained  a  considen>Uer«. 
eond  Boagnet  and  reverse  its  poles.  The  extreme  case  degree  of  magnetism.  In  tins  arranigement,  each  hun<ue 
ef  this  supposition  will  happen  when  this  magnet  is  acts  upon  the  half  of  the  bar«  whioi  H  runs  over  si  ui 
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itiM.  tbe  fint  mediod.    Tht  emplojmttit  of  two  bundles  in-  tide  of  the  htat,  all  the  pobiU  of  th^  bundle  AB  wiU  MagDitiin. 

'^  stead  of  one^  has  also  the  same  advantage  as  the  tne-  exert  upon  the  natural  magnetisms  of  this  particle  a  p— '  ir  '^ 

thodofDr.  Knight;  but  the  application  of  two  smjdl  boreal  or  austral  action^  and  will  tend  to  ^^^^^i^te  ^CCLII. 

bars  of  soft  iron  to.Uie  extiemities  of  Uie  bars  of  steel,  them  according  to  the  nature  of  the  actibn.     But  if  pi^.  sg,' 

is  a  very  important  addition;  for  as  soon  as  the  bars  of  the  two  halves  of  this  bundle  possess  nearly  an  equal 

steel  have  acquired  any  degree  o£  magnetism,  these  d^;ree  of  magnetism,  as  thejr  ought  to  do,  bince  we  sup* 

small  bars  of  soft  iron,  magnetised  also  l^  influence,  pose  that  the  point  of  indifference  falls  nearly  in  the 

will  themselves  act  upon  the  steel  bars  hke  real  ar-  middle  of  its  length,  it  is  evident  that  the  austral  ac- 

iDours ;  they  will  fix  m  each  of  their  extremities  the  tiqins  ought  to  j^edominate  over  the  other,^  because 

magnetism  already  developed,  they  will  neutralize  it,  the  points  which  exert  it  are  nearer  to  the  particle  m,  eo 

ind  thus  give  to  the  movmg  bundles  a  greater  degree  that  the  final  and  total  action  of  the  bundle  AB  will 

of  &dli^  m  effecting  a  new  decomposition  of  the  mag-  have  for  its  resultant  an  austral  force,  directed  ac- 

nettsm  by  a  new  friction.    There  was  now  onlv  one  cording  to  a  certain  line  o  m,  whidi  will  cut  AB  in  the 

step  to  take,  in  order  to  give  thia  method  all  the  degree  austral  portion^  at  a  little  distance  from  its  extremity  t 

of  perfection  of  which  it  was  susceptible:  It  was  ne-  For  in  uie  magnets  that  have  no  consecutive  points^  the 

ceisary  only  to  substitute  in  place  ot  the  small  bars  of  Quantity  of  free  magnetism  is  the  greatest  possible  «t 

soft  iz«i  two  strcmg  magnets,  with  their  poles  opposite  to  the  extremities  thenmelves,  and  thence  decreases  to* 

ooe  another,  in  oraer  to  retain  and  neutralise  still  more  wards  the  centre  witn  extreme  rapidity,  like  the  free 

strongly  the  magnetism  previously  decomposed  by  the  electricity  in  the  tourmaline^  and  in  insulated  electrical 

rubbing  bundles.    Tliis  improvement,  as  we  shall  pre*  piles. 

jentiy  se^  was  made  by  JEpinus.  But  when  large  mag-  Now,  if  we  consider  the*  action  of  the  other  bun- 
nets  cannot  be  obtained,  the  method  of  Du  Hamel  is  die  A'B'  upon  the  same  particle,  we  shall  see  in  like 
the  best  which  can  be  employed  for  magnetising  com-  manner  that  there  wiU  result  from  it  a  single  bored 
pass  needles,  and  plates  which  are  not  more  tlm  one-  ftxrce,  whose  direction,  represented  by  fm/,  will  cut 
dghth  c£  an  ioch  thick,  provided  that  the  moving  bun-  this  bundle  in  its  northern  half  at  a  little  distance  from 
dies  axe  strongly  m^^netised. '                                       -  its  exti*emity. 

About  the  same  time  that  M.  Du  Hamel  was  occu*        In  order  to  find  the  joint  effect  of  these  two  forces  in 

pied  with  these  resnrchea  at  Paris,  Mr.  Michel  and  Mr.  the  direction  of  the  bar's  length  «  fi,  we  must  decom* 

Canton  pursued  the  same  object  in  England.  pose  them  in  that  direction.    If  we  represent  them  by 

ii*i       Mr.  Midhd  employed  two  bundles  of  bars  AB,  A'  B',  mr,mr^,  each  of  them  wQl  give  a  fbrce  mf,  mf,  per* 

Id  of  Fw.  37,  stronffly  magnetised,  and  parallel  to  one  an-  pendienlar  to  the  direction  of  the  bar,^  and  a  bcnreid    . 

If  tf-  0|her,  die  poles  of  different  names  being  united  at  or  an  austral  force  m  s ,  m  m,  in  the  direction  of  its 

V^    each  extkemity,  in  such  a  manner,  however,  that  there  length.    These  last  forces  are  the  only  ones  with  whidft 

1^  rsmained  an  mterval  between  them  of  about  one-third  we  are  conceiiied,  as  thev  alone  determine  the  longitu* 

^    of  an  inch.     He  then  placed  in  the  same  straight  line  dinal  decomposition  of  tne  manietism.     But  it  win  be 

several  equal  bars  a  6,  a'b',  a^b",  &c  which  he  wished  seen,  from  a  bare  inspection  of  the  figure,  that  if  the 

pk    to  magnetise,  and  then  he  caused  to  pass  over  these  bars  particle  m  is  situated  between  the  bunmes,  the  two  forces 

^  at  il^  aqgles,  and  in  the  direction  of  the  line  formed  of  which  we  have  spoken  unite  in  decomposing  the  n»* 

["*    by  them,  one  of  the  extremities  of  the  double  bundle,  tnral  magnetisms,  and  each  of  them  tends  to  cair^ 

„     By  this  method,  he  found  that  the  intermediate  bars  in  its  austral  magnetism  towards  the  extremity  o.     It  is 

1.11.    tne^  chain  t^b",  a^^b"',  acquired  a  great  mjmietic  fiarce.  likewise  evident,  that  this  effect  will  take  place  upon^ 

V,    The  magnetism,  however,  which  is  thus  obtained,  ne-  all  the  other  parts  of  the  bar  to  which  the  two  bundles 

ter  rises  to  the  maximum  of  saturation.  ,  may  be  carried.     If  the  particle,  cm  the  contrary,  is 

The  differoiit  bars  a^b",  oTbT^  placed  in  contact  bv  situated  without  the  interval  comprehended  between 

their  extremities^  have  here  the  same  effect  as  the  smaU  the  bundle,  for  example  at  m',  the  longltodinal  actions 

bars  of  iron  employed  by  Du  HameL    They  perform  of  the  bundles  will  oppose  eadi  other,  and  the  action 

the  part  of  a  rw  armour ;  but  as  the  nature  of  their  of  the  nearest  one,  A^'B''  for  example,  will  predominate; 

rabstance  does  not  permit  the  free  developement  of  in  consequence  of  its  proximity,  and  there  will  result  • 

magnetism,  they  do  not  become  magnetic,  and  thev  do  decomposition  of  the  magnetism  in  « /8,  opposite  also 

not  act  till  they  have  been  touched  by  the  moving  bun-  to  the  nnal  state  of  the  magnetism  in  the  bar.  '  This  de» 

dies.    Hence  we  perceive  whv  the  intermediate  bars  composition,  however,  produced  by  the  diff^rencie  of  .the 

in  the  aeries  are  the  only  ones  tnat  are  strongly  magne-  forces,  will  always  be  weaker  than  Ae  first,  which  b 

tiaed,  for  they  toe  the  only  ones  which  are  armed.     In  produced  by  their  sum ;  and  this  will  be  particularly  the 

this  respect  the  metiiod  of  Michel  returns  to  that  of  Du  case,  if  the  rubbii^  bundles  are  placed  at  a  littie  dis-  * 

Ham^  and  is  perhaps  inferior  to  it;  but  it  presents  tance  from  each  other;  for  their  opposite  influence  infill 

anodier  modification  which  deserves  to  be  examined,  then  become  almost  equal  upon  me  points  of  the  bar 

via.  the  employment  of  two  parallel  bundles  kept  at  which  are  ever  so  little  distant  from  tiiem.    The  feeUe 

a  ooDstsnt  distance  by  their  opposite  poles,  and  rub-  development  of  magnetism  which  ^us  ^ktes  place 

bing  simultaneously  over  the  whole  extent  of  the  bars,  in  m',  cannot  resist  tihe  combmed  action  of  the  two. 

In  order  to  conceive  distinctly  the  effect  of  this  arrange-  bundles  when  th^  are  carried  to  m',  a)id  when  that 

^Si    mem,  let  us  represent  the  two  bundles  by  AB,  B'  A^  point  is  comprehended  between  them ;  l|dd  reciptt)cal« 

rig.  38  let  us  suppose  that  the  poles  pass  over  the  bar  ly,  when  they  leave  the  point  im%  they  vam^ot  de« 

of  steel  •  ^,  and  let  us  analyse  thier  action  upon  the  stroy  in  it  afl  the  development  of  magnetism  whidl 

points,  either  within  or  without  the  interval  which  they  they  at   first  produced  when  they  e^^rted  upon  it 

'^"F^licnd.  their  utiked  influence.     When  these  operations'  are 

We  shall  first  consider  the  bundle  AB,  which  we  frequently  repeated  firom  one  emd  of  the  bar  to  the 

™sU  suppose  not  to  have  any  consecutive  points,  so  t>ther,  tliey  wiH  always  tend  to  excite  an  increas* 

thj^thehalfCB,  which  is  the  most  distant  from  the  ing  development  of  magnetism ;  and  experience  proves 

bar,  possesses  the  boreal  magnetism,  and  the  nearest  that    this    development    becomes   ver^  considerable.  . 

"^  CA  d]ue  austral  magnetism,    if  m  is  any  par-  In  order  that  it  may  be  equd  in  the  two  halves 
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of  the  bar,  the  niuted  bundleg  must  be  first  applied  at 
its  centre,  and  an  equal  number  of  similar  frictions  must 
he  made  upon  each  half  of  the  bar.  ^ »  The  bundles  bein/|^ 
then  brought  back  to  the  centre,  they  roust  be  lifled  up 
vertically,  so  as  not  to  disturb  the  lateral  effect  which 
has  been  previously  produced.  This  metliod,  called  by 
its  inventor  the  Method  tf  Double  Touch,  has  obtained 
a  great  degree  of  celebrity. 

,  Mr.  Canton  published  a  modification  of  this  method ; 
but  it  had  only  the  appearance  of  being  new.  He  form* 
ed  at  first,  as  Du  Hamel  did,  a  right  angled  parallelo- 
gram,  by  uniting  the  extremities  of  the  two  steel  bars 
with  pieces  of  4ofl  iron }  he  then  touched  these  bars 
with  two  parallel  bundles,. united according,to  the  me* 
thpd  of  Michel^  And  then  separating  these  bundles^  and 
inoiining  them  on  both  sides  upon  the  bar,  he  made 
them  move  on  both  sides  towards  the  extremities.  But 
ftom  what  we  have  already  said  on  the  eSect  of  repeat* 
ed  frictions  with  magnets  of  unequal  strength,  it  isob- 
vioos  that  the  last  ^^ration^  with  the  indined  plates, 
is  the  only  one  which  determines  the.  final  mimetic 
atate  of  the  bar ;  finr  it  giv^s  jnore  mafftietiam  than 
the  other,  as  we  shall  see.  The  preceding  modifica- 
tion, therefore,  of  the  method  of  double  touch  is  quite 
useless,  and  the  operation,  deprived  of  this  auperfluous 
addition,  is  the  identical  method  of  Du  Hamel. 

^pinua  made  upon  the  method  «f  double  touch  a  mo* 
dification  much  more  happy,  and  better  contrived.  He 
allowed  the  poles  and  the  two  ibundles  to  zoave  at  a  small 
distance  from  one  another  without  eren  separating  them, 
batheindinedthe  bundles  in  an  opposite  direction,  asDu 
Hamd  had  dons^  and  as  is  represented  in  Fig.  89.  ».  JBy 
this  means,  the  resultant  of  their  actions uponeach  par- 
Ude  m  became  more  oblique  upon  the  surface  of  the 
bar,  and  consequently  the  part  of  this  resultant  which 
decomposed  itself  in  the  longitudinal  direction  became 
more  considerable.  It  is  true,  indeed,  that  the  proper 
action  of  each  point  o£  the  bundle  was  at  the  same  time 
diminished,  because  its  distance  from  the  particle  m  had 
increased ;  so  that  the  inclination  ouglit  not  to  be  in- 
creased indefinitely.  Experiment  alone  is  capable  of 
indicating  the  most  favourable  limic  ^pinus  decided 
upon  an  inclination  of  15  or  iiO  degrees  to  the  sur- 
fiice  of  the  bar,  and  this  seems  to  be  the*mostadvan« 
tageous,  though  from  the  nature  of  a  maximum,  any 
^mall  variation  in  the  angle  •  will  not  perceptibly 
alter  |he  result,  ^pinus  added  to  this  modification 
the  employment  of  .armour,  but*  he  advantageous^ 
ly  substituted,  in  place  of  the  soft  iron  of  ]i)u  Hamel» 
two  strong  magnets,  with  their  opposite  poles  united, 
as  we  have  already  stated.  The  combination  of  these 
two  operationa  constitutes  the  method  to  which  his 
name  nas  been  given.  In  examining  the  results  which 
it  produces,  it  has  been  found  superior  ta  every  other 
method,  when  we  wi^  to  magnetise  very  large  bars 
with  bundles  of  plates  that  have  a  feeble  magnetism ; 
liut  it  is  necessarily  attended  with  some  inconveniencies, 
which  it  is  of  importance  to  notica  The  first  of  these 
is,  that  it  never  produces  a  development  of  magnet- 
ism perfectly  equal  in  the  bars  to  whtch.it  is  applied. 
If  we  place  these  magnetiaed  bars  indeed  horiaootally, 
ttnder  a  sheet  of  paper  covered  with  very  fine  iron  fil- 
ings,  we  shall  see  from  the  manner  in  which  they  are 
grouped,  that  the  neutral  point  ia  not  exactly  in  the 
middle  of  the  bar,  but  is,- as  Coulomb  haa  observed,  at 
some  little  distance  from  the  extremity  which  has  been 
last  magnetised. 

It  appean,  in  the  second  placet  that  the  method 
of  JEpinua  produces  consecutive  points  ia  very  long 


plates  more  easily  than  that  of  Ou  Hamel.  These  al.  M^ 
temations,  indeed,  have  always  very  litt!e  energy,  but  ^'^ 
they  nevertheless  diminish  the  directive  force,  i^hich  ii 
a  nvitter  of  creat  inconvenience  in  the  construction  of 
^^ompass  neeales.  The  same  thing  may  be  said  of  the 
other  small  inequality  in  the  distribution  of  the  mag. 
Qetism ;  and  therefore  it  is  much  better  to  magnetise 
needles  by  the  method  of  Du  Hamel,  which  is  cora. 
pletely  exempt  from  these  two  faults,  and  reserve  the 
method  of  jEpinus  for  large  bars,  to  which  we  wish  to 
communicate  a  very  high  force,  for  tlien  it  is  of  little 
consequence  whether  or  not  the  neutral  point  is  placed 
exactly  in  the  middle  of  the  bar. 

By  thus  taking  from  each  of  these  methods  what  is 
miost  useful,  and  adding  to  them  the  information  ob« 
tained  from  long  experience,  Coulomb  arrived  at  the 
following  arrangements,  which  are  represented  in  Figs. 
40  and  42. 

In  order  to  form  fixed  bundles,  he  employed  for  each  B«tti 
ten  bars  of  steel  tempered  cherry  red,  having  a  length  *^ 
of  about  21  OT  22  inches,  a  breadth  of  about  6-l(Hhs  ^^^ 
of  an  inch,  and  a. thickness  of  l-5th  of  an  inch.  HeQ^ 
magnetised  them  as  much  as  possible  with  a  naturals 
or  artificial  magnet,  and  then  uniting  them  by  their  bj 
poles  of  the  same  name,  he  formed  two  beds  of  five  ^'^ 
bars  each,,  separated  by  small  rectangular  parallelopi*  ^'' 
peds  of  soft  iron,  which  performed  the  part  of  a  com-  p^^ 
mon  armour,  and  which  projected  a  little  beyond  their  cccu 
extremities.  Ktghf 

.The  moving  bundles  he  commonly  formed  of  four  tod  ft 
bars  tempered  cherry  red,  about  16  inches  bng,  one* 
fifth  of  {111  inch  thick,  and  six-tenths  of,,an  inch  wide. 
Ai^er  magnetising  them  as  strongly  as  possible,  he  uni- 
ted two^of  .them  .by  their  widths,  and  .two  of  them  bj 
their  thlcki^ss,  which  gave  to  each  bimale.  a  width  of 
one  inch  and  two-tentns,  and  a  thickness  of  tvo* 
fifths. 

Both  the  fixed  and  n^oveabJe  bundles  were  made  of 
steel  very  common  in  commerce,  called  deader  ilwhri 
d  7  eioiUs,  It  is  of  a  moderate  quality,  but  Coolomh 
observed,  as  had  already  been  done  before,  that  everjf 
kind  of  steel,  provided  it  is  not  of  a  very  bad  qualit}', 
takes  nearly  the  same  degree  of  magnetism.  We  shall 
only  remark,  that  as  bars  are  ,  always  bent  a  litde  in 
tempering,  they  should  be  tempered  at  fir^t  as  hard  as 
possible,  and  then  annealed  to  the  first  shade  of  jeU 
Iow»  This  annealing  gives  them  sufficient  malleabilitjr 
for  being  again  brought  into  shape,  and  at  the  same 
time  leaves  a  coercive  force  sufficient  for  preserving  a 
very  energetic  developement  of  magnetism. 

We  have  found,  also,  that  it  is  of  great  impoitanoe  Ipfk 
to  ensure  an  intimate  contact  between  the  elementary  ^ 

Elates  of  the  large  bundles  and  the  soft  ixonnnooax  ^^ 
y  which  they  are  united.  The  total  action  oOht^^^ 
bundles,  indeed,  is  only  the  resultant  of  the  forces  of 
the  plates  transmitted  to  the  anpoHr  1^  influence^  and 
therefore  it  is  necessary  that  this  influence  be  excited  to 
the  greatest  possible  advantage. 

For  this  purpose,  we  form  the  armour  of  several 
plates  of  very  soil  iron,  which  cover  the  elensentary 
plates  in  the  part  of  their  extremities  where  the  repa> 
tition  of  free  magnetism  is  perceptible.  All  tbeee  plated 
of  soft  iron  make  part  of  a  mass  of  the  same  nature,  ^^^ 
terminated  in  a  trapezoidal  form,  as  shewn  in  Fij*  ^1«  ccCl 
and  the  elementary  plates  of  steel  are  inserted  in  it,  p^|.  || 
according  to  the  direction  of  the  dotted  lines,  so  that 
the  plates  situated  in  the  axis  of  the  bundles,  project  a 
little  beyond  the  lateral  plates.  The  whole  are  bound 
together  with  a  collet  of  soft  iix>n,  held  Bna\]  hj  s 
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litm.  scrav.    We  har«  found,  from  escperienee,  that  tixh  gr« 
*"^  rangement,  pointed  out  by  theoretical  considerations^  ia 
indeed  extremely  advantageons. 

In  order  to  magnetise  a  needle  or  a  bar  of  any  kind 
by  means  of  this  method^  we  begtir  by  placing  the 
large:  bimflies  hi  the  dame  tftmigBl  Vine,  so  that  ^lelr 
nvrth  and  south  poles  are  fumed  to  one  another,  and 
kept  at  a  distance  eqiiok  to  the  length  of  this  bar,  as  ia 
Fig.  4G'  £aeh  of  its  ends  is  then  placed  upon  one 
'•  extremity  of  their  armours,  in  such  a  manner  that 
**  it  goes  very  little  over  it ;  aAer  that,  two  moving 
bundles  are  placed  upon  the  centre  of  the  bar,  and 
inclined  on  each  side  in  an  opposite  direction,  so  as 
to  form  with  it  at>  angle  of  about  20*  or  80°.  Then,  if 
we  wish  to  employ  die  meliiod  of  M.  Dw  Hiteel,  we 
mu£t  cause  mm  bundle  to  move  over  the  half  of  the 
bar  on  which  it  is  placed ;  but  if  we  wish  to  employ 
that  of  JEpintis,  we  do  not  separate  them,  but  place 
tbem  toge^er^  with  a  small  piece  of  wbod  or  of  oop* 
per  between  them^  in  order  to  keep  their  opposite  polee 
fit  a  distance  «»f  about  one-fHlh  of  an  inch  ;  and  hold^ 
ing  cheai  in-  thin-  manner,  with  .the  same  inclination  aa' 
in  the  other  method,  th^  are  moved  suecessively  from 
the  centnp*  to  each  eictremity,  so  that  the  number  of 
frmMoas  or  toocbes  upon  eadh  half  of  the  bar,  may  be 
equih  Ader  the  last  irietton,  by  which  they  mr& 
bmigbt  k)  the  oenttfe,  UUBy  are  withdrawn*  perpendib 
ciilnly,  atid  the  same  operation  is'  nrpeated  upon  th0 
otk^r  stirfkre. 

If  the  liars  wh^h  conipose  the  bttidler  have  net' 
been  at  (iest  mognetisod'  tosatwradon,  which  wiit  gene*- 
ndly  hsppen  vphen  we  have  not  at  our  ooounand'  aw  ap* 
paratiM  liketHe  preceding,  tlheii**a8ae»biWj|e  wiH  pn>-' 
dace,  iisbafa  snbgected  to- their  aet$an«  arnnmh  stronger' 
(h^ce  0^  ma^etism*  than  they  themselves  poasesatr 
The^e  new  bass*  may  tlien  be  used  iw  fbrming  other 
bondleSv  stroriger  than  the-  first ;  and  if  we  have'  not' 
yet  attained  tbe  imnimum  of  eneifyy,  we  may  repeAt 
the  opemtion'  a  third  or'.ev^eoa'fointif  time,  till'  we  Mve) 
obtained  bun  dies  air  strong  as  we  can  desire. 

We  have  staad  tint  each  meVing  bimdie  wm  eoifn* 
posed  of  four  bars.    When  we*  wish;  however,  t6  nftig«< 
netise  very  thibk  bars(  we  most  unite  m  gieater  number,* 
anr.in^ng  them  in- steps  ret)«eating  about  half  an  inch <  in 
^     the  directbn  oP  their  thickness^,  as*  i»  siiew^  in  Pig.  4^3, 
This  arrangement  is  fouifded'on  thefWet^  that  the  great*  • 
est  development  of  m8|i(netfsm  takes'place  at  ther  eattre- 
mtty  of  the  bare.     In  this  case;  the  bar  nearest  to  the* 
central  one  tend!  to  maintain,  and  even  to  augment)  in 
its  extremity,  the  development  of  magnetism  which 
aWeadjE^reaidee  in  it     The  third  bar  produces  the  same 
effect  upon  the  second,  and  so- on  -with- the  rest.     This 
is  the  same  arrangement  whioh  we  have  already  shewn 
in  Fig.^1,  for  the  insertion  of  elementary  bars  into  the 
araiourt. 

When  we  have  finished  the  opemtion  either  with  the 
system  of  fixiK)  or  moveable  bars,  we  nnist  place  the 
two  of  each  pahr  parallel  to  one  another,  opposing  their 
similar  poles,  as  represented^  Ui  Fig.  44.  Tire  polios  are 
then  joined  by  parallelopipeds  of  soft  iron,  which  beeom*- 
in^miifnetie  by  infioence,  neutralises  the  magnetism  of 
the  bandies,  and  tends  to  increase  rather  than  to  dimi- 
nish it.  The  effect  is  precisely  the  same  a8>  that  which 
^bave  explained  above,  in  speaking  of  the  increase  of 
force  which  natural  loadstones  acquire  by  time,  when 

the  feet  of  their  armour  are  united  by  pieces  of  soft 

iron. 

We  shall  now  proceed  to  establish  experimentally  the 
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various  theoretical  considerations  which  we  have  alrea*  Ma^titm. 
dy  explained,  and  in  doing  this  we  shall  take  Couk«nb  ^<«nr*^ 
for  our  guideu 

.    In  order  to  appreciate  with  accuracy  the  different  me«  Experi- 
thods  of  making  artificial  magnets,  this  pliilosopher  pro-  mental  ex- 
pired to  ccwjpare  them  in-  tlie  different  degrees  of  dif-  *"^^'^^"^", 
ficulty  which  they  had  to  overcofne.  .  He  applied  then!  ceding^c- 
at  first  to  wires  of  tempered  steel  of  a  very  sihall  dia-  tbods  of 
meter,  and  to  thin  plates  of  steel  untempered  by  an-<  making  ar- 
nealing.    This  last  circumstance  facilitates  the  deye- tificiai 
lopment  of  magnetism,  by  weakoiing  the    coercive  magnets. 
Ibrce.    From  this  he  passes  to  equal  plates  of  a  small 
thickness,  but  tempered  to  a  cherry-red,  whto  the  cm>* 
crcive  force  is  greater,  and  the  difficulty  of  magnetise 
ing  them  increased-;  and,  finally^  preserving  idwaya 
their  degvee  of  temper,  he'  tried  to  magHetke,  by  difi4 
fisrent  methods,  bus  of  a  greater  and  greater  thudc* 


In  order  that  this  compariaon  might  be  made  with  ac- 
curacy, he  began  by  proouHi^  ten  bars  of  temperedf 
steel,  having  each  a  liraigth  of  about  17  inishes,  af  width 
of  one  inch  ^d  two^tenths,  HBd  a  thicknesr-  of  one' 
fif^  of  an  inch ;  and  he  magoetifled'  them,  one  after 
amther,  as  strongly  as  posaibie,  by  suSsjecting  each  aS 
them  to  a- series  of  operatieas,  so  thait  their  magnstiflnr 
might  be  equal. 

His  first  experiment  waenuide  with  a  wire  of  t^ttipereil 
Steel  about  12  inches  longi^  and'  one-twenty-^flii'  of  air 
inch  in  diameter.  He  at  first  rubbed  it  at  right  angles 
upon  the  ptriler  of  ar  single  artifid^d  maghed  >He  then 
imide  it  oscillate  in  a  horieonllBl'  plane,  bv:*  sinpendingc 
it  in  a  paper  dish  with  an  assemblage  or  several  un^' 
tlwiatea  fmres  of^ailk,  ii^  ordel-  tor  observe  t^e* intensity' 
of  the  acticm  exerted  upon  il!  by  the  magnetic  force  of 
the  earth.  He  then  fbimdv  tfhut,  in  viitue  of  this  ao* 
tion,  it  performied  .     ^ 

10  osciSatians  itt  7 ^'seconds. 
The  same  wire>  when  rubbled  at  right  angles  upon  die 
pole  of  four  of  ten  bars  united,  did  not  acquire  strong- 
er magnetism,  and  likewise  performed 

10  oscilhtions  in  741  seconds. 
When  magnetised  by  the  mediod  d  Du  Hamel,  and 
by  tliat  of  ^pinus,  by  submittii^  it  to  the  action  of  a 
large  apparatus,  it  always  perfbrmed 

.10  osciiiatmnr  in  74  stemndg. 
Hence  it  follows,  that  steel  wires  of  a  smaall  diameter 
acquire,  by  all  the  difibrent  methods,  the  same  degree 
of  magnetism  that  they  do  by «^ snnple  contact.     This* 
degi^e  may  therefore  be  considered'  as  the  state  of  sa« 
tinration.  .... 

Coulomb  afterwards  substituted,,  in  place  of  a  wire, 
a  plate  of  annealed  steel,  about  V2  indies  long^  one« 
third  of  an  inch  wide,  and  one-fbrty-second  of^an  inoh 
thick;  so^that  it  differed  only- in. its  width  from  )he 
preceding  wire.. 

•This*  plate  beingmbbed  at  right  angles  upon  the  pole 
of  a  single  magnet,  performed' 

IQ'o^iiUaiUttitin  77  seeotlds. 
Upon  the  pole  of  two  unit^   - 

ed  bars     .     .    «    .     .      10  osdlkOiMs  in  75  sidoitds.  - 
Upon  the  pole  of  t^n  unit^ 

ed  bars  10  bstMtathnsih  75  iecowb. 

By  the  method  of  DU  Ha- 

md  and  ^pinus,  emplojfL 

ing  only  a  single  move- 
able bar  on  eacn  side    .    1 0  osciUatums  in  75  seconds. 
In  these  experiments,  the  diflcrent  eflect  of*  the  nle- 
thods  begin  to  be  perceptible ;  but  it  is  still  very  fee« 
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Maf^netiira.  ble.     It,  however,  becomes  much  stronger  in  passing 
^  "  to  the  sUte  of  temper.     A  plate  of  steel  abaat  6,5  inches 

long,  Vr^^B  of  an  mch  wide^  and  ^d  of  an  inch  thick^ 
tempered  cherry-red^  and  rubbed  at  right  angles  upon 
the  poles  of  two  united  bars,  performed 

*  10  ofcillatkm*  in  51    tecandt. 
Upon  the  poles  of  five  bars 

united 10  osdUations  in  49    seconds. 

Upon  the  poles  of  eight 

and  ten  bars  united  .  10  asdUaiions  in  4?  J  seconds. 
By  uniting  only  two  bars,  and  rubbing  the  plate  upon' 
the  poles  at  an  angle  of  15  or  20  degrees,  in  place  of  a 
right  angle  as  formerly,  which  brought  their  centre  of 
action  nearer  the  surface  of  the  phite,  it  performed  1^0 
osctUtUions  in  47^  seconds.  When  magnetised  by  the 
methods  of  Du  Hamel  and  JEpinus,  with  cmly  two 
moveable  bars,  it  performed  10  osdUations  in  47^  se^ 
conds.  It  is  deserving  of  notice,  that  in  employing  the 
method  of  j£pinus,  he  commonly  found  the  duration  to 
be  a  half,  and  sometimes  a  whole  seccmd,  longer  tluui 
by  that  a£  Du  Hamel,  which  arises,  no  doubt,  from 
the  two  causes  pointed  out  in  p.  19. 

In  these  esqperiments,  as  well  as  in  the  subsequent 
ones,  we  can  only  draw  a  comparison  between  the  du- 
ration of  die  oscillations  performed  by  the  same  plate, 
successively  magnetised  by  the  same  methods ;  for,  in 
diffisrent  pjates,  the  absolute  results  are  altered  by  the 
change  of  dimension,  and  by  tlie  different  degrees  of 
temper. 

,  As  the  thickness  of  the  plates  increases,  the  difference 
in  the  eflect  produced  by  various  methods  becomes 
more  perceptible. 

A  plate  about  8  inches  long,  ^]^  of  an  inch  wide,  and 
^  thidc,  after  being  rubbed  sevml  times  at  right  angles 
upon  thepdbe  of  a  single  bar,  performed 

10  oscillations  in  73  seconds. 
Upon  lihe  pole  of  four  unit- 
ed bars 10  oscillaUons  in  62  seconds. 

Upon  the  pole  of  ten  unit« 

ed  bars 10  osriUations  in  59  seconds. 

But  by  uniting  only  two 
.  bars,  and  rubbing  them 
upon  the  plate,  at  an  in- 
clination of  1 5  or  20  de- 
grees, it  performed  10  osdUations  in  5S  seconds. 
At  the  same  inclinaticm, 

with  four  united  bars  .     10  oscillations  in  49  seconds. 
At  the  same  inclination, 
with  eight  or  ten  unit- 
ed bars 10  oscillations  in  49  seconds. 

By  the  methods  of  Du  Ha- 
mel and  ^pinus,  with 
one  or  more  bars  on  each 
side       ......     10  oscillations  in  49  seconds. 

These  expmments  are  sufficient  to  shew  that  the  me- 
thods of  Du  Hamel  and  ^pinus  are  superior  to  all  the 
rest,  since  diey  give  the  same  degree  of  magnetism,  * 
with  a  much  smaUer  number  of  moving  bars.  It  will 
be  observed,  also,  that  these  methods  are  equally  good, 
when  we  amily  them  to  plates  which  are  ^^  or  -^^j-  of 
•anonch  thick ;  but  by  applying  them  to  greater  thick- 


that  of  i^inus  has  decidedly  the  advantage. 
Coulomb  made  this  trial  upon  one  of  the  large  bars  of 
which  his  bundles  were  formed.  These  bars  were  about 


16  inches  long,  i%  of  an  inch  wide,  and  f  of  an  iiuli 
thick,  and  were  tempered  cherry-red.  By  applying  to 
one  of  them  the  metnodof  ^pinus,  with  two  moveable 
bars  rubbing  upon  its  durface,  it  performed 

10  osciuations  in  1 10  Ktmds, 
By  augmenting  the  number  of  moveable  bars,  it  ac- 
quired  no  more,  and  had  therefore  reached  the  state  of 
saturation.  But  by  die  method  of  Du  Hamel,  it  could 
not  be  brought  to  the  same  state  before  employing 
moveable  bun^es  composed  of  four  bars  each. 

Coulomb  repeated  this  comparison  with  a  still  thick- 
er bar,  ]  6  incnes  long,  1  incu  broad,  and  <^^ths  thick. 
By  applyii^  to  it  at  first  the  method  of  iEpinus,  a&d 
forming  moveable  bundles  of  one^  two,  or  three  ban,  it 
acquired  a  magnetism  progressivelv  increasing ;  hat  by 
emplojring  bundles  composed  of  four  bars,  or  even  (^ 
ten,  or  a  greater  number,  it  performed 

10  osdUations  tn  153  secondt. 
By  employing  the  method  of  Du  Hamel,  it  was  impos- 
sinle  to  attain  the  same  degree  of  magnetism,  even  by 
using  bundles  of  ten  bars  each.  By  this  operation  the 
bar  performed  ...  10  oscillations  in  l62  seconds. 
The  first  method,  therefore,  gave  a  greater  magnetic 
fiirce,  in  the  ratio  of  (l62)«  to  (153)«,  or  of  9  to  8. 

The  method  of  ^pinus  is  consequently  the  only  one 
which  should  be  emplc^ed  in  magnetising  bars  of  this 
size,  or  in  making  artificial  magnets  of  great  strengtL 
It  would  be  of  little  avail  to  increase,  beyond  thislmiit, 
the  thickness  of  the  bars  in  a  magnetic  appasatus;  for  ex- 
perience proves  that  a  much  greater  deme  of  strength 
may  be  obtained  by  uniting  several  smaS  bars  separately 
magnetised— -a  fact  which  no  doubt  arises  fiiom  the  ch-- 
cumstanoe,  that  we  are  able  to  give  to  each  of  these  ban 
individually  a  much  higher  degree  of  magnetism  than 
we  could  do  if  we  wished  to  act  upon  them  when  they 
were  included  in  the  centre  of  a  thicker  bar.  The  pre* 
ceding  observations  relate  only  to  the  methods  of  mak- 
ing artificial  magnets  when  the  bars  of  steel  are  cold ; 
but  it  is  probable  that  a  much  higher  degree  of  mag- 
netism could  be  developed  by  raising  the  temperature 
of  the  bar,  at  the  instant  of  its  being  magnetised,  or  even 
by  modifying  its  constitution,  llie  first  method  vas 
pointed  out,  as  we  have  already,  stated,  by  Dr.  Robi- 
son* ;  and  the  second  was  employed  by  Dr.  Knight 
with  so  much  success,  that  it  deserves  to.  be  again  ex« 
amined  by  accurate  experiments. 

The  method  of  Dr.  Knight  consisted  in  forming  bars 
with  an  artificial  paste,  the  composition  of  whi<£  was 
published  after  his  deatii  by  Mr.  Berfjamin  WilBontt 
and  IS  as  follows : 

"  Having  provided  himself  with  a  lai)^  quantity  of 
clean  filings  of  inm.  Dr.  Knight  put  them  mto  a  large  tub 
that  was  more  than  \d  filled  witn  dean  water.  He  then, 
with  great  labour,  worked  the  tub  to  and  firo  for  many 
hours  together,  that  the  friction  between  the  grains  of 
iron  by  this  treatment  might  break  off  sucB  smaUer 
parts  as  could  remain  suspended  in  the  water  fm  some 
time.  The  obtaining  of  which  very  small  particles  in 
sufficient  quantity,  seemed  to  him  to  be  one  ofthepnrr 
dpal  desiderata  m  the  experiment.  The  water  being 
by  this  treatment  rendered  very  muddy,  he  poured  it 
into  a  clean  eartlien  vessel,  leaving  the  filings  behiod, 
and  when  the  water  had  stood  long  enough  ^^.^^^^^ 
clear,  he  poured  it  out  carefully,  without  disturbing  such 
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Ism.  of  the  iron  lediment  as  still  remained,  which  now  ap«    and  one  or  two  lines  in  dlaineier,  w^  examine  whatMi^netitm. 
^^  pesred  reduced  almost  to  im|Milpable  powder.    This    weight  it  is  capable  of  supporting  in  different  points  of  '  '■^f~— ' 
powder  was  afterwards  removed  into  another  vessel,  1n    its  length,  we  shall  ^d  that  ti)ese  weights  go  on  in- 
order  to -dry  it ;  but  as'  he  had  not  obtained  a  proper    creasing  from  the  extremity  of  the  wire  to  a  distance  of 
quantity  by  this  first  step^  he  was  obliged  to  repeat  the  four  or  Jive  lines,  beyond  which  it  diminishes  rapidly, 
process  many  times.  so  as  to  become  almost  insensible  at  the  distance  of  ^ivo 

Having  at  last  procured  enough  of  this  very  fine  pow«-  or  ihree  inches  from  the  extremity.  These  weights  will 
der,  the  next  thing  to  be  done  was  to  make  a  paste  of  also  be  found  equal  towards  each  end  of  the  wire ;  and 
it,  and  that  with  some  vehicle  which  would  contain  a    therefore  it  follows,  as  we  hsd  foreseen,  that  the  most 

intense  quantities  o£  free  magnetism  are  distributed  to- 
wards the  two  extremities,  and  at  a  small  distance  from 
them,  and  that  they  are  perceptibly  equal  there,— 4 
distribution  perfectly  analogous  to  that  of  free  electri* 
city  in  the  tourmaline,  or  in  electric  piles. 

This  important  result  may  be  proved  in  the  most  sa-  Experf- 
tisfactory  manner  by  the  balance  of  torsion.     A  steel  nwntai 
needle,  of  a  rectangular  sha|)e,  well  magnetised  by  the  P'"*^^®/*^^* 
method  of  Du  Hamel  or  ^pinua,  must  for  this  purpose  [^J^^n  Imi-** 
be  placed  in  the  stirrup  of  the  magnetic  balance.    In  the  j^^^ 
direction  of  the  magnetic  meridian  of  this  needle,  whieh. 


— ,  —  --  -        -  -  _.    _  _     . __ 

coasiderable  quantity  of  the  phlogistic  principle.  For 
this  purpose,  he  had  recourse  to  linseed  oil  in  preference 
to  all  other  fluids.  With  these  two  ingredients  only  he 
made  a  stiff  paste,  taking  particular  care  to  knead  it 
well,  before  ne  moulded  it  into  convenient  shapes. 
Sometimes,  while  the  paste. continued  in  its  soft  state, 
he  would  put  the  impression  of  a  seal  on  the  several 
pieces ;  one  of  which  is  in  the  British  Museum.  This 
paste  was  then  put  upon  wood,  and  sometimes  on  tiles, 
m  order  to  bake  or  dry  it  before  a  moderate  fire,  mt 
about  a  foot  distance.    The  Dr.  found  that  a  moderate 


fire  was  most  proper,  because  a  greater  degree  of  heat    ought  to  correspond  to  the  zero  of  torsion,  a  vertical  rule 
made  the  composition  frequently  crack  in  many  places,    of  wood  or  copper,  one  or  two  lines  thick,  is  fixed  so  that 
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The  time  required  for  the  baKing  or  drying  of  this 
paste  was  generally  5  or  6  hours  before  it  attained  a 
sufficient  liegree  of  hardness.  When  that  was  done, 
and  the  several  baked  pieces  were  become  cold,  he  gave 
them  their  magnetic  virtue  in  any  direction  he  pleased, 
by  placing  them  between  the  extreme  ends  of  his  laurge 
magazine  of  artificial  magnets  *  for  a  few  seconds,  or 
more  as  he  saw  occasion.  By  this  method,  the  virtue 
they  acquired  was  such,  that  when  any  one  of  these 

Ces  was  held  between  two  of  his  best  ten,  guinea 
,  with  its  poles  purposely  inverted,  it  immiediately 
ofitself  turned  about  to  recover  its  natural  direction, 
which  the  force  of  those  very  powerful  bars  was  not  sul^ 
ficlent  to  counteract." 
It  appears  from  this  description,,  that  Dr.  Knight's 


the  needle  may  come  against  it,  when  it  is  brought  back  * 
to  its  ma^etic  meridian.  On  the  other  side  of  this  rule 
a  magnetised  Wire  of  steel,  such  as  we  have  above  describ- 
ed, is  made  to  pass  vertically,  so  as  just  to  present  its  ho- 
mologous pole  to  that  of  the  needle.  The  needle  will  at 
first  be  driven  away  by  the  repulsion  of  the  two  <qppo« 
site  magnetisms,  but  it  is  forcibly  brought  back  into  con- 
tact with  the  rule,  by  twisting  the  suspending  wire  in 
sudh  a  manner  that  there  remains  only  the  thickness  of 
the  rule,  or  a  distance  of  about  two  lines  between  the 
nearest  points  of  the  needle  and  the  magnetised  wire. 
But  since  this  wire  whidi  we  have  nlaoea  behind  the 
rule  is  verticaJ,  while  the  needle  is  horizontal,  all  the 
points  on  eadi  side,  which  are  four  or  five  lines  distant 
from  the  croesmg  of  both,  contribute  only  a  very  little  to 


method  consists  in  procuring  a  v<ery  fine  powder  of  the  repulsion,  on  account  of  the  distance  and  the  obli 

iron,  a  little  oxidated,  all  the  particles  of  whicn  he  unit-  quity  with  which  they  act ;  so  that  the  fof  ce  of  tornon 

ed  by  means  of  linseed  oil,  or  any  other  subrtance  fit-  wbidi  we  must  employ  in  order  to  maintain  the  contact, 

ted  to  give  thena  a  suitable  degree  of  oxygoaation.  When  ought  to  depend  particularly  on  the  quantities  of  free 

the  paste  thus  formed  was  magnetised,  each  particle  of  magnetism  which  exist  upcn  each  needle,  from  the  point 

the  powder  became  a  small  magnet,  in  which  the  deve^  of  contact  to  a  distance  of  two  or  three  lines  on  each  side 


lopment  of  the  magnetism  might  be  very  powerful,  on 
account  of  the  suitable  d^^ree  of  coercive  force  produ- 
cid  by  the  oxygenation ;  and  the  homogeneity  of  this 
^tate  in  all  the  particles,  as  well  as  an  extreme  tenu- 
ity, might  give  to  the  whole  system  the  most  favourable 
arraogements  for  receiving  a  high  degree  of  magnetism. 
We  obtain  a  somewhat  similar  effect,  by  forming  mag« 
netic  bars  with  steel  of  a  very  equal  and  homogeneous 
grain;  for  the  carbon,  whic^  is  there  combined  with  the 
iron,  acu  like  oxygen,  in  giving  to  the  putides  a  eoer- 


of  this  point  By  thus  making  the  steel  wire  pass  ver- 
tically along  the  rule,  and  presenting  successively  all  iu 
points  at  the  small  distance  of  two  lines  horn  the  same 
point  of  the  needle,  whose  action  remains  constant,  the 
fisrces  of  torsion  which  it  is  necessary  to  employ  in 
order  to  keep  up  the  contact,  will  be,  at  each  trial,  a 
yery  exact  measure  of  the  intensity  of  the  free  mag« 
netum  on  the  point  of  the  wire  which  lies  in  the  cross- 
ing.  In  making  this  experiment,  it  will  be  found,  that 
if  eight  circles  of  tcMrsion  are  necessary  when  the  inter- 


cive  force ;  but  this  degree  of  combination  probably    section  ia  two  lines  from  the  extremity  of  the  wire,  infO 
does  not  admit  of  a  development  of  magnetism  as  con-    or  ihree  circles  only, will  be  necessary  at  two  inches ;  and 


^iderable  as  that  of  the  ferruginous  paste,  and  probably 

this  paste  is  more  homogeneous  in  its  texture  than  that 

of  the  best  steel.     There  is  some  reason  to  believe,  that 

al     it  i£  the  union  of  similar  qualities,  which  gives  to  some 

^     pieces  of  natural  magnets  a  degree  of  strength  which 

1^'  caraiot  be  obtained  fkom  bars  ofsteel  of  the  same  dimen- 

Mit,    lf>  after  haying  magnetised,  by  the  method  oi  Du 

tteiii  Hamel  or  ^pinus,  a  steel  wire  15  or  20  inches  long^ 

a. 


when  theextremi^  of  the  wire  is  three  inches  above  or 
below  the  horisontal  plane  of  the  needle,  tiie  repulsion 
is  almost  nothin|p.  It  follows,  therefore,  irom  this 
trial,  that  the  nee  magnetism  is  chiefly  concentrated 
upon  tihe  three  first  inches  from  the  extremity  of  the 
steel  wire.  The  same  result  will  be  obtained  from  the 
attraction  of  pdes  of  an  opposite  name,  and  if  the  vertical 
wire  hMM  been  regularly  magnetised  by  the  iprocess  of 
double  touch,  it  will  be  found  that  the  attraction  of  this 


*  What  Dr.  Knight  here  calls  his  magasine  of  magnets,  consisted  of  two  ssrstequ  of  bars  magnedeed  in  the  strongest  possible  manner, 
^  sod  timtcd  in  each  system  by  pdea  of  the  opposite  mmcw  Thecgmpoimd  bundles  flrapbqred  by  Coulomb,  and  wfaicfa  we  have  above  de* 
-^    Mobed,  taoed  an  appantus  of  this  kind. 
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Magnetism,  pole  is  perceptiUf  equal  to  the  repulsion  of  the  other ; 
^  ^  '  but  it  is  necessary  to  observe,  that  in  order  tb  obtairi 
correct  results^'we  must  employ  only  needles  and  wires 
of  excellent  steel  strongly  tempered ;  and  we  must  take 
eare  not- to  give  them  a  very  strong  degree  of  magnetiem; 
for  without  these  precautions,  the  pointa  of  intersection 
being  only  two  lines  apart,  the  reciprocal  influence  of 
the  needle  and  the  steel  wire  may  develope  in  these 
points  new  quantities  of  magnetism,  so  that  the  results 
of  the  attractions  and  repulsions  could  be  compared 
whh  one  another. 
.  if  in  the  preceding  experiment  we  substitute  in  plac^ 

m^°hod  ^for  ^^  *^®  ^''®  *"**  ^®  needle  two  similar  wires,  24  inches 
determin-  ^^^Sf  '^^^  placed  SO  that  their  points  of  intersection  8V6 
ing  the  law  10  or  12  lines  from  the  extremity  of  each,  then  by  join- 
ofmagneticing  their  homologous  poles  there  will  be  a  repulsion, 
attractions  But  this  repulsion  will  be  almost  entirely  produced  by 
"l^/*^^"  the  twa  or  three  inches  of  length  upon  which  the  mag- 
netism is  most  developed,  and  the  poles  which  are  join- 
ed will  be  almost  the  only  ones  that  oontribuCe  to  it ; 
for  the  action  pf  the  two  others  wiH  be  extremely 
weak,  both  on  account  of  the  length  of  the  two  wires, 
and  on  account  of  the  obliquity  of' their  direction, 
which  wiH  be  considerable  if  the  two  crossing  poles  are 
placed  at  a  short  distance.  These  poles  are  therefore 
placed  in  the  most  favourable  manner « for  determine 
ing  the  law  of  their  repulsion  at  different  distances ;  for 
as  they  cross  each  other  in  the  points  where  the  repulsion 
is  the  strcxigest,  the  other  portions  of  free  magnetism 
which  are  situated  near  these  points  will  have  almost  the 
same  effect  upon  the  repulsion  as  if  they  were  all  con- 
centrated there,  so  that  we  shall  have  nearly  the  reci- 
procal action  of  two  points,  each  of  which  is  charged 
with  a  c<Histant  and  given  quaiHity  of  magnetism  of 
the  same  kind. 

When,  in  the  preceding  experfment,  the  moveable 
wire  is  separated  ^m  the  fixed  one,  it  will  be  drawn  to- 
wards it  not  only  by  torsion,  but  by  the  attraction  of 
the  terrestrial  magnet,  whidi  tends  to  l»*ing  it  back  to 
its  magnetic  meridian.  We  must  therefore  begin  by 
measuring  separately  this  directive  force  for  the  different 
distances,  and  afterwards  add  it  to  the  observed  torsion, 
in  order  to  have  the  total  effect  of  the  repulsion  of  the 
two  poles.  The  following  are  the  results  ^  an  expo- 
riment  of  this  kind,  as  m^e  by  Coulomb. 

Having  taken  two  wires  94  inches  long,  and  1^  line 
in  diameter,  he  put  the  horizontal  one  first  in  its 
ment  made  place,  and  by  the  method  we  have  mentioned,  he  de- 
by  Cou-  termined  the  force  with  which  the  terrestrial  magnet 
drew  it  back  to  the  magnetic  meridian.  For  this  pur^ 
pose,  he  turned  the  micrometer  of  suspension  two  cir- 
cles :  The  needle  advanced  20^,  and  tnerefore  the  tor- 
sion was  two  circles  tninus  20®,  or  TOO*.  Here  we 
may  easily  deduce  the  directive  force  for  any  other 
angle  « ;  for  it  is  proportional  to  the  sine  of  this  angle, 

sin  tt 
and  therefore  its  value,  is  700.  -; — -~l-  Bat  as  tbesioeg 

sm.  20**. 

of  small  angles  are  nearly  proportional  to  the  arcs,  we 

may,  without  any  perceptible  error,  substitute  them  in 

place  of  the  sines,  when  we  limit  tlie  repulsions  to 

below  24®.     The  expression  of  the  directing  force  will 

then  become   '-7j-p>  or  ^  «;  that  is  to  say,  that,  with^ 

in  these  limits  of  amplitude.  Coulomb  was  obliged  to 
twist  the  suspending  wireinearly  35!",  to  draw  the  hori- 
zontal magoelic  wire  one  degree  from  iis  magnetic  nsMk 
ridian.  Coulomb  now  placed  vertically  in  this  meridian 
another  magnetic  wire  of  the  same  dimensions  as  the 


Ol^eiTed  ai^ft  of 
jttqpsilsiaiu 

24 
17 
12 


Detail  of 
anezperi 


lomb  for 
this  pur* 
poie. 


first,  that,  if  the  two  wires  had  ix)uched,  they  would  have  Vitgfi 
met  at  the  distance  of  an  inch  from  their  extremities;  ^ 
bat  as  their  homologous  poles  were  opposed^  the  hori- 
zontal wire  was  repelled  from  the  direction  of  its  raeri* 
dian,  and  it  only  stopped  when  the  force  of  repulsion  of 
the  opposed  poles  was  balanced  bv  the  combined  forcei 
of  torsion  and  terrestrial  magnetism,  which  tended  to 
bring  the  horizontal  wire  to  its  point  of  rest.  Thefbl* 
lowing  were  the  results  of  different  trials : 

Circlet  of  Torsion  given  to  the 
Buspending  whe,  by  means 
of  the  Micrometer. 
0 
S 
8 

-  The  first  experiment  expresses  the  angle  tfaroa|;h 
which  the  moveable  wire  was  immediately  driven, 
reckoning  from  the  zero  of  torsion.  When  it  stopped 
tn  this  position,  St  was  driven  towards  the  zero  by  a 
force  of  torsion  of  ^49,  plus  the  directive  force  of  the 
terrestrial  magnet  for  24**,  which  is  24  X  959,  at  840". 
The  total  repulsive  fbrce  was  therefore  864*. 

In  the  second  experiment,  the  micrometer  was  tamed 
three  circles  in  a  ^irection  contrary  to  the  24®  first  pro- 
duced ;  but  in  spite  of  this  great  torsion,  the  moveable 
wire,  repelled  by  the  fixed  one,  returned  only  to  17**  from 
its  magnetic  meridian  ;  so  that  the  force  of  torsion  wu 
then  3  circles  +  17*^  or  1097°,  and  adding  to  this  the 
directive  force  for  17**,  which  is  17  XS5^,  or  595^,  we 
obtain  for  the  total  repulsive  force  l697^  +  595"",  or 

l692^ 

In  the  third  experiment,  the  wire  was  twisted  through 
eight  circles.  The  magnetic  wire  stopped  at  IS^  from 
its  magnetic  meridian  ;  and  therefore  the  torsion  was 
eight  circles  +12°,  or  2892°,  to  which  adding  the  di- 
rective  force,  or  12  x  S5«'=z420°,  we  have  for  the  total 
repulsion  3312°. 

In  these  experinfents,  therefore,  when  'the  arcs  of 
repulsion  are  suflicientiy  small,  so  that  they  maybe 
reckoned  equal  to  their  chords,  the'  dis- 
tances were  "  12;  17;  24 
And  the  corresponding  repAUive 
forces  measured  in  degrees  of 
torsion                            .         .3312^  ;  1692^;  864* 
From  these  results,  it  appears  that  the  repulsive  force  Tke* 
diminishes  as  the  distance  increases,  and  that  it  dirai-  *'*^''^ 
nishes  more  rapidly  than  in  the  ratio  of  the  simple  dis-  ^.^ 
tances  ;  for  ^C  third  distance,  24,  is  double  of  the  first,  ,^j 
and  the  repulsive  force,  865,  is  much  less  than  half  oT  tic  j 
3312.    LrCtustry,  therefore,  the  inverse  ratio  ofthepb" 
square  of  the  distances:  and  in  settinjz  out  from  thefir^  '«*»'■' 

fiwfce,  3312,  they  ought  to  be  3312  ipj-,  and  3:^12  tj^|; 

j^^,  or  1650,  and  828,  in  place  of  1692®,  and  865, «  J;«J 
(24)*  9     }  '**^  J 

obtained  by  the  experimenL     The  differences  4t'  and  oi'i^^<^ 
36^  correspond  nearly  to  a  degree  of  error  in  the  ol*-  ito^ 
served  positions  of  the  moveable  steel  wir^  tioccthe  tcnuj 
directive  force  is  35^  for  each  degree  of  deviaticn  firooi  |^M 
thus  magnetic  meridian.  Negle(liQg,.therefore,liiise'i^t);  J 
which  we  may  consider  as  very  small  in  experiments «  ^,  ,„( 
this  kind,  w>e  may  conclude  that  the  reciprocal  action  t0f^ 
of  two  magnetic  wires  decreaees  ^as  the  square  of  the 
distance  increases ;  and,  consequently,  the  magnetisma 
of  the  same  kind  by  which  this  aetiou  is  produced,  vc* 
pel  one  another  also  according  to  diie  law. 

The  small  deviation  which  we  have  found  between 
the  observed  and  calctdated  repulsions,  does  not  per" 


MAGNETIfiM. 


269 


tiim.bap8  ariae  even  from  an^emnr  of  experiment^  or  any 
"^^  went  of  «ufitneaa  in  the  law  which  we  have  deduced ; 
for  the  esperioient  is  made  not  upon  magneliie  pointed 
but  upon  porlionfl  of  the  wive  of  «*  oertain  exientp  tlie. 
coD%uc«Oo»  of  which  has  «i  influence  upcm  die  ee- 
suks.  In  tlie  lost  experiment,  indeed,  where  the  two 
vii«9  were  neaeeat  each  other,  the  isfluenee  of  the 
painta  lying  neor  the  interaeetion  waa  more  weakened* 
by  oUiquity  <han  in  the  other  expmoaent ;  or«  in  other 
vonb,  there  waa  at  equal  oUiquitiea  more  pointa  which 
acted  in  tlbe  greater  diatanoea  than  in  the  amallor  onoBi 
But  as  we  did  not  take  thia  augmentatian  into  acooont, 
we  ooght  to  find  that  the  repulaive  force  ofaoerved  at 
the  unalleat  diatanoe,  beuig  reduced  in  the  ratio  of  ihe 
square  of  the  diatanoe,  giveafor  larger  diatanoea  vepnl- 
live  foroea  a  little  more  feeble  than  thoae  ¥rhich  were 
actually  obaerved. 

The  aame  experiment,  repeated  with  the  polea  of  an 
apposite  name,  ahewa  that  they  attract  one  another  in 
tna  inverae  ratio  of  the  aquare  of  the  diatance.  Thia 
kw  of  attraction  and  repulaion  la  therefore  the  aame  ia 
magnetism  aa  in  electricity. 

It  followa  from  these  reaolta,  that  Coulomb  haa  legiti- 

fltttdy  omitted  in  hia  experimenia  the  action  of  thedta- 

Unt  poles ;  for  aa  the  needlea  were  two  teet  kmg,  the 

greatest  arc  of  xcpttlsion^  which  waa  84  degreea,  oorre* 

sponded  to  a  diatance  ci  5  inchea  between  the  polea 

which  were  directed  to  each  other ;  and,  conaequentlyi 

the  other  poles  were  at  least  four  timea  more  dtatant 

from  those  which  wove  directed  to  each  other,  than 

these  polea  were  from  one  another.     Their  direct  ao«. 

tion  conaeqvMBtly  waa  at  least  sixteen  timea  wei^r ; 

and  it  was   even  still  more  weakened  by  the  ex* 

treme  obliqnity  of  die  direction  in  which  it  acted. 

The  ease  would  not  be  the  aame  if  the  experiment 

had  been  made  with   ahorter  wires.    It  would  then 

have  been  neeceaary  to  have  taken  into  aoeonnt  the 

reciprocal  action  of  the  two  polea,  and  the  length  of 

lever  by  which  each  of  them  acted.     This  wookt  not 

have  been  difficult,  by  conaiderii^  all  the  polea  aa  con* 

taining  equal  quantitiea  of  magnetism— ^diatributed  over 

a  miali  space  near  the  extremitiea  of  the  wires,  and 

acting  in  the  inverse  rado  of  the  aquare  of  the  distanoe. 

The  iDtenaitiea  and  dixectiona  of  their  foroea,  whether  . 

attractive  or  repulsive,  would  then  have  bean  known, 

aad  we  would  have  had  only  to  reduce  them  to  the 

honaental  plane  of  the  moveriile  wire,  in  order  to  have 

the  effecta  which  they  produced  upon  ita  retatiiin ;  but 

it  wu  much  more  aimple  to  avoid  these  correotiona 

by  Boakii^  the  experiment  on  wices  sufficiently  long, 

as  it  had  also  the  additional  advantage  of  diminiafaing 

the  little  inaccoradea  arisuig  from  the  perceptible  ex« 

teot  of  the  polea  over  which  the  magnetism  ia  diatri- 

bnted. 

liai*      Coidamb  confirmed  the  law  of  die  aqoares  of  the  flfis- 

rfu>e  tanees  by  sevcml  methods  diierent  from  that  which  we 

^    have  exphnned ;  but  aa  thia  ia  sufficient  for  eatabliahing 

^^   the  law,  we  must  refer  the  reader  for  an  account  of  the 

br    nst  to  the  different  memoirs  whidi  he  published  upon 

nifl.  the  subject  in  the  Mimmn  of  the  Academy  of  Scieneee. 

^      We  shall  here  subjoin  a  few  reflectiona  on  the  attempta 

'«ag-  of  the  same  kind,  whidi  had  been  previcmsly  made  by 

1^.    otncr  pmiosophera. 

repQ[.     The  diminution  of  the  attractiona  and  repukiona  ex« 

i       erted  by  a  loadatonOi  when  it  was  made  to  act  at  a 

greater  distance,  was  a  phenomenon  so  striking,  and  oi 


audi  primary  importance  in  all  magnetksal  experimenta,  Msgnethm. 

that  it  ought  to  have  attmoted  the  attention  of  all  ob»  ^ 

servers.     We  find,  aoeordingljr*  that  it  waa  notioed  by 

Gilbert;  and,  even  hefisre  hia  time,  J.  B.  Porta  had 

tried  to  mcaaore  the  power  of  a  magnett  by  oppoaing  it 

to  gravity.     For  this  purpose, 'he  fixed  a  magnet  above 

oBM  of  the  acalea  of  a  balance,  in  anch  aaituatioa^  that/ 

tnming  one  of  ita  polea  to  the  earth,  it  waa  in  equili* 

brium  with  the  WHsight  pkoed  in  the  other ;  he  then 

placed  upon  the  table,  which  aunportad  the  babnce, 

a  maaa  of  aoft  iron  exactly  below  tne  auapended  mag« 

net*    The  attraction  of  the  magnctfor  the  irtm  having 

canaed  it  todeacend  into  contact  with  it,, thia  force  drew 

away  the  acale  of  the  balance,  and  the  equilibrium  waa 

deatnyed.    He  then  placed  new  weigfata  in  the  other 

acale,  till  their  efforta  were  again  able  to  detach  the  mag*- 

net  from  the  maaa  of  iron ;  and  the  total  weight  necea- 

aaiy  for  producing  ttiia  aeparation  with  diffimnt  mag^ 

neta  gave  a  comparative  meaanre  of  their  energy.  * 

Tma  method  might  also  have  been  adopted  ior  mea» 
auriiig  the  acdon  of  the  aame  magnet  ootof  contact,  and 
for  detenosining  the  decrease  of  the  attractive  force.  It 
was  necessary  only  to  place .  below  the  suspended  mag* 
net  a  atop,  to  limit  ita  descent  to  the  same  fixed  posi- 
tion, and  to  bring  aocceaaively  the  maaa  of  iron  to  diie* 
lent  diatanoea  below  it.  Thia  plan  waa  adopted  by  Mue- 
ohenbroek ;  but  though  hia  experimenta  appear  to  have 
been  made  with  care,  and  though  he  took  the  precau* 
tion  to  give  both  to  the  magnet  and  to  the  maaa  of  iron 
a  cylindrical  form,  for  the  purpoae  of  rendering  the 
mode  of  action  aimflar  at  diffitrent  diatancea,  he  waa 
not  able  to  deduce  from  it  the  true  law  of  the  forces ; 
and  it  is  easy  to  see  the  reason  of  his  failure,  when  we 
cooaider  how  complicated  this  method  of  naakrng  the 
experiment  really  is,  notwithstanding  its  apparent  aim* 
plicitv.  The  maas  of  iron  ia  obvionaly  not  solicited 
merely  hj  the  lower  pole  of  the  anapended  magnet, 
but  also  by  the  upper  pole,  though  with  leaa  ener« 
gy.  Thia  action  ia  also  excrdaed  in  virtue  of  a  deoom- 
poaition  of  the  natural  magnetiama  of  tftie  maaa  of  iron, 
which  thua  aoquirea  two  pdea,  whoae  combined  efforta 
have  an  influence  upon  the  intensity  of  the  lecsprocal' 
attraction  of  die  two  maaaea.  These  price  indeed, 
both  in  the  magnet  and  in  the  iron,  are  not  really  two 
mathematical  pointa ;  the^  are  two  perceptible  apacea^ 
in  which  the  tree  magnetiam  exiata,  and  ia  diatributed 
with  variable  dcnaitiea.  it  ia  mantfest,  however,  that 
the  total  tendency  of  the  auapended  magnet  towards  the 
fixed  iron,  a  tendency  which  ia  meaauTed  by  the  wetgfat 
neoeaaary  to  balanoe  it,  reaulta  from  the  union  of  all 
theae  complicated  circmnatancea,  and  therefore  we  can* 
not  expect  to  deduce  from  it  the  law  of  the  ibrcea;  so 
long  aa  we  cannot  diacover  from  the  total  effect  the 
maimer  in  which  theae  forces  contribute  to  it.  Thia 
deoompoaition  waa  impossible,  from  the  state  of  the  sci* 
ence  at  the  time  whni  Porta,  Gilbert,  and  even  Mua. 
chenbroek  wrote ;  and  it  would  be  difficult,  even  in  the' 
present  day,  by  adopting  the  same  form  of  the  ex- 
perimoit  aa  Muadienbroek,  who  waa  ab)e  only  to  draw 
vague  and  incorrect  condnsiona,  vis.  that  the  energy  of 
the  attraction  decreaaea  with  the  diatance,  in  a  proper* 
tion  leas  than  that  of  the  square  of  the  distance ;  a  pro- 
postion  which,  according  to  him,  ia  unequal  in  difle* 
rent  magnets,  and  even  for  the  aame  magneta  at  diffe- 
rent times.  Before  Muschenbroek  made  his  experi- 
ments, Hawksbee  had  employed  a  more  ingenious  me* 


*  Wo  have  pym  this  experiment  of  Baptista  Ports,  as  it  is  described  by  Bf  .*  GSbert,  lib.  ii.  cap.  30. 
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Megnt Htm.  thod,  which  consisted  in  opposing  the  constant  magne- 
^  ^        '  tic  force  of  the  esith  to  the  attractive  force  of  the  same 

magnet,  rendered  variable  by  a  change  of  distance.  For 

this  purpose^  he  suspended  horiaontally  a  magnetic 

needle  in  the  direction  of  the  magnetic  meridian,  and 

he  observed  the  deviations  which  it  experienced^  by 

the  action  of  a  magnet  placed  in  the  same  horizontal 

plane*  and  remov^  successively  to  difierent  distances.  . 

In  this  experiment,  the  position  where  the  needle  stops, 

is  that  in  which  the  opposite  magnetic  actions  of  the 

earth  and  the  magnet  are  equals  and  dierefore  in  equi« 

librio ;  but  we  see  from  this  very  circumstance,  how 

much  complication  there  is  in  this  result.     It  depends, 

in  the  first  place,  as  in  the  experiment  of  Muschenbroek, 

on  the  reciprocal  actions  of  the  two  poles  of  the  magnet 

upon  the  two  poles  of  the  needle,  and  it  depends  also  on 

the  directive  action  of  the  terrestrial  magnet  upon  this 

needle,  the  exact  law  of  which  must  be  previously  de- 

termined.   But,  what  renders  the  application  of  this  ex- 
periment still  more  uncertain,  the  artificial  magnetic 

tbrce  is  here  measured  by  the  terrestrial  directive  force, 

which  is  extremely  feeble.     Henoe  we  are  obliged  to 

weaken  that  of  the  magnet  by  distance,  in  order  to 

render  the  two  comparable,  which  compels  us  to  ope- 
rate upon  small  forces,  and  increases  all  the  sources  of 

error.     From  this  cause  Hawksbee,- Brook  Taylor,  lind 

Winston,  all  of  whom  eraploved  this  method,  obtained 

from  it  no  positive  results;and  even  differed  considerably. 

in  their  conclusions.     It  is  probable  also,  that  it  was 

from  complicated  phenomena  like  these,  that  Newton 

concluded  that  the  magnetic  force  varied  as  the  cube  of 

the  distance.*     ( PhilMoph.  Nat.  lib.  iii.  prob.  vi.  cor.  v.) 

The  reciprocal  effects  of  the  direction  produced  by  two 

magnets  placed  at  great  distances  from  one  another, 

compared  with  their  dimensions,  decrease  indeed  ac- 
cording to  this  law ;  but  this  result  does  not  express 

the  law  of  the  magnetic  forces,  in  the  same  manner 

as  the  law  of  celestial  attraction  is  not  expressed  by  the 

cube  of  the  distances,  although  it  is  according  to  the 

cube  of  the  distance  that  the  phenomena  of  precession 

and  nutation  vary,  as  determined  by  the  spheroidal  figure 

of  the  attracting  bodies.    The  ingenious  Lambert  tried 

also  his  sagacity  on  this  delicate  question,  in  the  Me* 

moires  de  Berlin,  for  1766.  For  this  purpose  he  employed 

the  same  mode  of  experiment  employed  by  Hawksbee, 

whidi  we  have  already  described.    The  force  which  he 

opposed  to  the  terrestrial  magnetism,  was  that  of  a  small 

natural  magnet,  of  nearly  a  cubical  ^;ure.    By  placing 

at  first  this  magnet  at  constant  distances  from  the  needle, 

but  in  such  a  manner  that  iu  action  was  differently 

inclined  to  that  of  the  terrestrial  magnet,  he  disco- 
vered that  the  directive  force  was  sensibly  proportional 

to  the  sine  of  the  obliquity,  a  result  which  was  com- 
pletely confirmed,  in  au  its  rigour,  by  the  experiments 

of  Coulomb,  which  we  have  uready  explained.    This 

result  being  known,  Lambert  removed  his  magnet  to 

different  dutanoes'from  the  needle,  and  calculating  the 

statical  momentum  of  the  terrestrial  directive  force  by 

the  laws  of  the  sines  for  each  of  the  directions  thus 

observed,  he  obtained  the  proper  effect  of  the  load- 
stone on  the  needle  in  these  different  circumstances ; 

and  he  found  that  this  effect  followed  nearly  the  inverse 

law  of  the  square  of  the 'distance.    But  after  what  we 

have  already  said,  this  effect  itself  was  still  very  com- 
plicated, and  there  was  much  to  do  in  order  to  deduce 

•  It  Sf  obvious  ttam  the  sdioliitm  of  the  XXIIL  Prop,  of  the  2d  Book  of  the  FrindpiA,  that  Newton 'was  very  far  torn  hsTiog  >^' 
rate  idcM  fc^peding  the  magnetic  phepomenS. 


with  sufficient  accuracy  the  simple  kw  of  the  forces  Mand 
themselves.  Lambert  himself  saw  this;  but  wanting  ^^ 
the  experimental  data  necessary  for  arriving  at  X\m 
simplicity,  he  tried  to  shew  tliat  the  composition  itself 
of  the  plMfiomenA  ought  to  modify  the  law  in  the  dire& 
tion  where  it  was  altered  in  his  experiments.  His  ». 
searches  therefore  prove  that  the  Uw  of  the  forces  ap- 
proach nearly  to  that  of  the  square  of  the  distances,  but 
they  were  not  sufficient  to  determine  it  with  exactnesi. 
It  is  obvious,  however,  that  it  is  the  predse  determi* 
nation  of  the  law  which  constitutes  the  essence  and  the 
principal  merit  of  the  discovery,  because  it  is  this 
which  permits  us  to  introduce  it  as  a  mathematical  law 
into  all  the  calculations  of  the  complicated  phenomena. 

The  best  proof  which  can  be  given  that  Lambert 
had  not  given  a  final  solution  of  the  problem,  is,  that  w 
learned  a  philosopher  as  Dr.  Robison  undertook  a  new 
investigation  of  the  subject.  The  method  of  obaenra* 
tion  employed  by  Dr.  Robison  appears  to  have  been 
nearly  the  same  as  that  of  Hawksbee ;  only,  in  onler  to 
diminish  the  complication  of  the  action  resulting  from 
the  distance  of  the  two  poles  of  the  magnet,  whidi 
was  employed  for  opposing  the  terrestrial  force,  he 
used  spherical  magnets  of  equal  volume,  placed,  at  the 
extremity  of  a  beam  not  magnetic.  .It  appeared  to 
him  that  the  action  of  these  magnets  ougnt  to  pro* 
duce  a  resultant  of  forces  emanating  from  the  centre 
which  would  render  the  calculation  of  their  effects 
more  simple.  It  is  not  easy  to  conceive  how  this  aim* 
plification  took  place ;  but  however  this  may  be,  it 
appears  that  after  a  great  number  of  calculations,  founds 
ed  upon  this  method  of  making  the  experiment,  Dr. 
Robison  remained  convinced^  like  Lambert,  that  the 
magnetic  force  decreased  as  the  square  of  the  distance; 
but  this  conviction  seems  to  have  been  rather  the  re- 
sult of  a  happy  conjecture  of  this  skilful  observer,  than 
the  precise  oonseauence  of  demonstration. 

It  is  manifest  from  the  bare  recital  of  these  sooces- 
sive  trials,  that  Coulomb  was  really  the  first  who  de- 
monstrated in  a  rigorous  manner  the  simple  law  of  the 
magnetic  forces ;  and  if  we  reflect  on  the  prpgress  of 
his  researches,  we  shall  see  that  it  was  impossible  to 
arrive  at  the  result  in  any  other  manner  than  by  the 
succession  of  discoveries  by  which  he  obtained  it 

It  was  necessary,  indeed,  to  determine  previously 
the  exact  law  of  the  terrestrial  directive  force  which  in- 
evitably mingled  with  aU  the  experiments  $  and  be  did 
this  by  opposing  that  force  to  tne  force  of  torsion.  It 
was  necessary,  also,  to  have  a  fixed  method  of  making 
artificial  magnets,  which  gave  to  the  development  of 
magnetism  an  arrangement  always  the  same,  and  the 
most  energetic  possible.  For  this  purpose,  he  compared 
the  results  of  difierent  methods  by  the  aid  of  oscillations, 
and  he  found  that  that  of  the  double  touch,  aided  by  the 
influence  of  fixed  magnets,  had  all  the  advantages  wbidi 
he  required.  It  was  necessary,  then,  to  know  bow  the 
free  magnetism,  developed  by  this  method,  was  disOi- 
buted,  in  order  to  understand  how  its  total  qoanti^ 
acted.  He  arrived  at  this  result  by  studying  with  his 
torsion-balance  the  energies  of  the  redproad  acticos 
exerted  by  different  points  of  bars  thus  magnetised,  end 
he  was  thus  satisfied  that  the  ffce  magnetism  wss  ac- 
cumulated in  long  bars  at  a  small  distance  from  their 
extremity.  Hence  he  was  able  to  place  these  bars  in  s 
situation  where  two  of  their  poles  only  exercised  a  per- 
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mm.  ceptible  action  on  one  another ;  and  at  last,  b^  balancN 
"^  ing  this  action  with  the  force  of  torsion  for  dififerent  dis* 
tances  of  these  poles,  he  was  able  to  obtain  the  same 
result  as  if  he  had  operated  upon  simple  points.  In 
this  way  he  found  that  the  action,  whether  attractive  or 
repalsive,  was  exactly  reciprocal  to  the  square  of  the 
distance,  and  tlut  this  rigorous  law  might  be  introduce 
ed  as  a  principle  mto  the  theory  of  compound  magne- 
tic effects,  in  the  same  manner  as  gravitation,  deduced 
by  Newton  irom  the  laws  of  Kepler,  had  been  in- 
tnxluced  into  the  odculation  of  the  celestial  phe* 
nomena* 

It  is  curious  to  remark,  that  the  old  method  of  Porta 
alone  might  even  now  be  employed  for  confirming  the 
law  of  magnetic  attractions  and  repulsions,  as  discovered 
by  torsion,  provided  that  we  miuce,  upon  ^e  fh'st  ar^ 
rangement  of  this  ancient  observer,  some  slight  modifi« 
cations  necessary  for  simplify  ingthe  phenomena,  and  fo? 
rendering  the  results  calculable.  It  would  be  necessary, 
for  example,  to  replace  the  magnet  and  the  mass  of  iron 
whidi  Porta  used,  by  two  magnetic  bars,  about  24  inches 
long,  and  formed  of  steel  highly  tempered.  Alter  hav« 
ing  magnetised  these  two  bars  by  the  method  of  double 
toacfa,  one  of  them,  AB,  must  be  fixed  horizontally  in 
one  of  die  scales  of  a  eood  balance,  as  represented  in 
-  Fig.  45,  so  that  its  south  pole.  A,  for  example,  is  under 
^  the  axis  of  this  scale,  and  its  length  perpendicular  to  the 
plane  in  which  the  balance  osdlktes.  When  this  is  done, 
an  exact  equilibrium  of  the  system  would  be  effected,  by 
placing  weights  in  the  other  scale  V^,  andhaving  then  dis- 
posed the  second  magnet 'A^B^  in  a  horizontid  situation 
perpendicular  to  AB,  and  consequently  parallel  to  the 
plisneof  the  balance,  let  the  north  pole  B^  for  exam- 
ple, be  brought  under  the  south  pole  A,  so  that  the  ex- 
tremities of  the  two  magnets  mutually  pass  one  another 
by  one  or  two  inches,  as  in  the  experiment  of  Coulomb, 
which  we  have  described.  As  the  poles  A  and  B"  at- 
tnu:t  one  another,  the  equilibrium  will  be  destroyed  ; 
and,  in  order  to  re-establish  it,  we  must  put  new 
freights  into  the  scale  P^  By  repeating  this  experi- 
ment at  different  diatances  from  the  magnet  A'^B'',  we 
thali  find  that  these  weights  become  smaller  and  small- 
er in  proportion  as  A^'B"'  is  removed,  and  the  compari- 
son of  these  weights  will  give  the  law  of  the  decrease 
of  the  reciprocal  action  at  different  distances;  for  in 
(on^eqaence  of  the  length  of  the  magnets,  and  their  al- 
most perpendicular  arrangement,  the  distant  poles  B,  A"* 
will  have  an  influence  on  the  result  nearly  impercepti- 
ble; and  we  may,  in  case  of  necessity,  value  it  afterwards 
by  caicnlation,  and  add  it  as  a  correction  to  the  principal 
efect,  when  the  law  of  the  forces  shall  have  been  demon- 
itrated  by  the  results  themselves.  By  taking  care  to 
«npby  only  very  hard-tempered  bars,  or  rather  wires 
of  steel,  their  mutual  action  shall  not  produce  any  new 
development  of  magnetism,  so  that  the  reciprocal  ac- 
tion of  the  poles  that  are  brought  near  one  another  will 
be  due  only  to  the  constant  quantities  of  free  magne- 
fism  originally  excited  during  the  process  of  magnetis- 
ing them.  In  the  description  of  the  experiment,  we 
have  supposed  that  the  two  poles  of  opposite  names 
^ere  brought  together ;  but  we  may  also  employ  simi- 
jv  poles,  and  obtain  repulsions  that  may  be  measured 
in  the  same  manner,  with  this  difference  only— that  it 
^11  then  be  necessary  to  add  the  weights  to  the  scale 
^»  which  carries  the  magnet  AB,  It  is  obvious  that 
this  method  absolutely  returns  to  that  of  Coulomb,  ex- 
cepting that  the  effort  of  the  two  magnets  to  separate 
or  to  approach  each  other  is  measured  by  weights^  the 
valuation  of  which  depends  on  the  sensibility  of  the 


balance;  whereas,  in  the  method  of  Coulomb,  the  ef-  Magnett'tin. 
fort  is  measured  by  the  torsion  of  a  wire,  which  may  v^^y*^/ 
beas  sensible  and  as  delicate  as  we  please.  Determine 

Having  found  infallible  methods  for  developing,  in  ation  of  the 
bars  of  iron  or  steel,  all  the  magnetism  which  they  <ntcnaity  of 
can  acauire,  and  for  ^reservin^  it  in  a  durable  manner,  ^^^^  °*"8' 
we  shall  now  determine  experimentally  the  magnetic  "g^ijJJ",^*' 
state  of  each  of  these  points.  each  poiot 

For  the  sake  of  simplicity,  we  shall  begin  with  the  of  a  needle 
case  of  a  cylindrical  steel  wire,  AB.  fig.  46,  (ff  a  very  magnetised 
small  diameter,  and  regularly  magnetised,  by  the  me-  ^^  satura- 
thod  of  double  touch.     The  development  of  magnet-  **°"h^*'l* 
ism  will  then  be  perceptibly  equal,  but  of  an  opposite  ^^^i^i^  ^ 
nature  in  each  of  its  two  Kalves,  and  will  decrease  ra-  touch, 
pidly  in  each  of  them,  from  their  extremities  towards  p 
die  centre.    If  we,  therefore,  erect,  at  different  points  cccLf  r. 
of  the  wire,  perpendicular  ordinates,  to  represent  the  pig,  ^c/ 
intensity  of  free  magnetism,  whether  boreal  or  austral, 
these  ordinates  will  commence  by  being  nothing  at  the 
centre,  from  which  they  will  go  on,  increasing  equally 
and  slowly  on  both  sides  of  the  axis.    At  a  certain  dis- 
tance, these  ordinates  will  increase  rapidly  towards  the 
extremities  of  the  wire,  where  they  will  reach  their 
maximum.    This  is  all  that  our  preceding  experiments 
permit  us  to  conjecture. 

In  order,  however,  to  determine  the  value  of  theae  Expcrf- 
ordinates,  we  muat  suspendi  by  a  single  fibre  of  silk;!  mental 
a  small  trial  needle  a  h,  fig.  4*7,  previously  magnetis-  method 
ed;  and,  after  having  allowed  it  to  place  itself  in  the  ^^^^}^' 
magnetic  meridian,  we  m«st  present  to  it,  in  the  same  Jhe™nt«- 
meridian,  the  wire  AB,  held  vertically  at  a  small  dis-  gitjet.     *^ 
tance  from  the  pole  a.    This  operation  will  not  change 
the  direction  of  the  needle  ab  ;  but  if  we  make  it  de-  (i^cLrTf. 
viate,  in  the  least  degree,  from  its  meridian,  it  will  re-  pjl  47/' 
turn  to  it  more  rapidly  than  when  the -wire  did  not  act 
upon  it,  because  it  is  drawn  back  by  the  combined  ac- 
tion of  the  earth  and  the  wire.    The  first  of  these 
forces  may  be  easily  measured,  by  making  the  needle 
oscillate  by  the  sole  influence  of  terrestrial  magnetism : 
it  will  be  proportional  to  the  square  of  the  number  of 
oscillations  which  it  makes  in  any  given  space  of  time, 
such  as  a  minute.    If  we  afterwards  observe,  in  the 
same  manner,  ^e  number  of  oscillations  which  the 
needle  performs,  when  acted  upon',  both  by  this  force, 
and  by  that  of  the  wire,  we  shall  obtain,  in  like  man- 
ner, by  the  square  of  this  number,  the  total  action 
which  it  experiences;  and,  by  subtracting  the  first' 
Square,  depending  on  terrestrial  magnetism,  we  shall" 
have  a  separate  measure  of  the  action  exerted  by  the' 
wire.     But,  in  this  case,  the  point  M,  rituated  oppo- 
site to  the  needle,  will  have  the  most  powerful  effect, . 
both  because  it  is  nearest  the  needle,  and  because  it  at- 
tracts it  directly  in  the  horizonal  plane  -in  which  it  os- 
cillates; whereas,  the  other  points  situated  above  and' 
below  it,  act  at  a  greater  distance,  and  with  a  greater 
obliquitv.     The  infliience  of  these  two  causes,  indeed, 
is  very  teeble  for  the  points  of  the  wire  which  surround' 
M ;  but,  if  the  action  of  one  of  these  points  is  stronger ' 
than  that  of  M,  that  of  the  point  situated  on  the  other 
side,  At  the  same  distance,  will  be  weaker  by  nearly  the 
same  quantity;   for,  whatever  be  the  nature  of  the 
curve  A'CB',  fig.  46,  which  joins  the  different  ordi- 
nates, we  may  always,,  when  we  consider  a  small  por- 
tion of  it,  substitute  the  straight  Hne  which  touches  it. . 
In  virtue,  therefore,  of  this  substitution,  half  the  sum 
of  the  equidistant  actions  exerted  by  the  points  near 
M,  will  dufiSbr  very  little  from  that  of  M ;  and  therefore 
it  follows,  that  in  each  experiment,  the  part  of  the 
wire  whose  action  is  most  energetic  will  exert  a  total 
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Magnetiim.  force,  almost  exacUv  proportional  to  that  ai  the  point 
M,  and  consequently  to  the  quantity  of  magnetism 
which  exists  in  a  state  of  liberty.  Tms  proportionali- 
ty, however,  must  not  be  extended  to  the  cKtremity  of 
tKe  wire,  nor  even  to  a  small  distance  from  it ;  for  then 
the  points  situated  beyond  the  wire  become  so  near,  that 
their  absence  is  sensibly  felt ;  and  consequently,  the  aor 
tion  experienced  by  the  trial  needle  cannot  be  the  same 
as  if  the  wire  was  continued.  When  the  needle  os- 
cillates, Cor  example,  before  the  extremity  B  itself,  the 
force  wliich  solicits  it  is  only  on&^half  of  that  which 
would  act  upon  it,  if  there  had  been  in  the  prolonga-i 
tion  of  the  wire  another  equal  wire ;  and  consequently, 
the  observed  forces  will  bo  nearly  one-half  of  those 
which,  would  have  been  obtained  if  the  needle  had 
been  coatiQued  with  the  law  of  magnetism  which  it 
possesses*  In  order,  therefore,  that  the  results  observ- 
ed  in  this  circumstance  may  be  comparable  with  those 
which  the  needle  presents  when  it  oscillates  before  the 
other  paints,  where  the  wire  acts  upon  both  from  above 
and  below,,  it  will'  be  necessary  to  double  the  number 
which  represents  the  square  of  the  oscillations.  This  is 
what  Coulomb  hiraftalf  did ;  ^nd  we  have  satisfied  our- 
selves, by  an  exact  calculation^  that  this  correction  is 
very  near  the'truth. 

It  ift  necessary  here  to  notice  an  ob^sction  which  may 
now  naturally  present  itself.  When^  we  determined  thie 
law  of  mafi^ietic  attracttoiis  and  repulsions,  at  difier« 
eot  dbtences,  we  supposed  that  ail  the  magnetism  of 
the  same  pole  acted  entirely  in  the  horiaontal  plane  of 
the  moveable  needle,  as  if  it  was  nearly  concentsateil  in  a 
single  point ;  whereaa  we  have  now  said,  that  tlie  action 
of  tfie  different  points  of  this  pole,  which  are  above  and 
below  the  plane  of  the  needle,  will  be  greatly  weaken- 
ed by  the  obliquity.  The  reason  of  this  is,  that^  in 
these  two  cases,  the  distance  of  the  moveable  needle  &om 
the  fixed  wire  is  very  different.  In  our  experiments 
upon  magnetic  actions,  the  pole  of  the  moveable  needle 
was  always  removed  to  a  considerable  distance  from 
the  fixed  needle,  compared  with  the  space  over  which 
the  free  magnetism  was  distributed.  In  the  present 
case,  on  the  contrary,  tliia  space  is  considerable,  re- 
lative to  the  distance  of  the  small  needle,  whidi  is 
very  near  the  wirft  This  modification  renders  the  in-, 
fluence  of  obliquity  much  more  considerable.  The  ac- 
tion of  the  points  situated  above  and  below  the  plane 
of  the  trial  needle,  decreases  therefore  with  much  more 
rapidity.  The  total  action  i&  always  nearly  the  sam6 
as  if  the  wire  were  continued  indefinitely  on  both  sides 
of  the  plane  of  the  needle,  and  with  the  same  mag- 
netic intensity  which  resides  in  the  point  that  is  actually 
before  it  Hence  we  see  why  the  action  thus  observed 
is  sensibly  proportional  to  the  quantity  of  free  magne- 
tism which  exists  in  this  point. . 

In  making  these  experiments,  two  important  precau- 
tions are  necessary.  The  first  consists  in  employing 
in  the  ex-  wires  SO  lon^,  that,  in  reducing  the  action  of  one  of 
pcriment.  their  extremities  upon  the  needle,  there  may  be  no  oc- 
casion to  take  into  account  the  action  of  the  other  ex- 
tremity. The  second  precaution  is,  that  the  needle, 
though  small  and  easily  moveable,  may  also  be-sufiicient- 
ly  strong,  and  made  of  steel  sufficiently  hard,  that  its 
magnelism  may  not  be  perceptibly  modified  by  tlie  ac- 
tion of  the  wire ;  for  if  this  change  did  take  place,  the 
experiments  made  before  different  points  would  not  bo 
comparable,  siziGe  the  part  of  the  action  which  depends 
09  the  needle  would  vary.  This  sctuully  happened  to 
Cou}ou\h  in  his  first  e;qieriments,  when  he  empluyed  a 
small  trialneedletwoliae&Iong,and  placed  at  thedistance 
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of  three  lines  from  t)ie  wire.  This  needle,  absndased  Vid 
to  the  sole  action  of  the  terrestrial  .magnet,  gave  very  ^t 
feeble  indications  of  magnetism  ;  but  when  it  wa«  pUc- 
ed  at  the  distance  of  three  lines  from  the  wire,  it:)  mag. 
netic  state  increased  considerably,  and  by  presenting'  it 
to  eacli.  extremity  of  the  wirc^  it  suddenly  changed  its 
poles. 

Warned  by  these  phenomena.  Coulomb  employed  a 
more  powerful  trial  needle,  which  was  three  ]iu€.<«  in  (lia* 
meter,  and  six  lines  long.  The  diameter  of  the  magnetic 
wire  was  two  linesi  its  length  27  inches,  and  its  weight 
865  grains  per  foot.  In  order  that  it  mi<;ht  not  proiluce 
any  change  on  the  needle,  he  held  it  at  a  greater  dis- 
tance, namely  S  lines,  and  measured  the  number  of  ow 
fullations  which  it  performed  in  a  rainute,  when  it  vai 
held  before  differtnt  points  of  the  wire.  Having  pre- 
viously observed  the  number  of  oscillations  ^fhica  it 
performed  in  the  same  time  by  the  Mngle  action  of  tbe 
terrestrial  magnet,  the  difference  between  the  squares  of 
these  numbers  expressed,  in  each  experiment,  tlie  reci- 
procal action  of  the  wire  and  the  needle ;  an  actioa 
which,  as  we  have  already  said,  ought  to  be  nearly  pro* 
psrtional  to  the  intensity  of  the  free  miurnetisro  io  the 
point  of  the  wire  before  which  the  needle  had  oscillat- 
ed. By  placing  these  results  upon  the  correspondlog  ( 
^bBeiaam,  Coulomb  obtained  the  curve  of  intensities  r^ 
pmsented  in  Fig.  4^.  The  ascending  form  of  tliis  cnrve  f^^^ 
confirms  all  that  the  preceding  experiments  had  led  as  n.ij 
to  anticipate  k-especting  the  distribution  of  free  insgne-  ^^i 
tism,  and  the  great  intensity  of  its  developmenl  to* 
wards  the  extremities  of  the  bar. 

Coulomb  repeated  the  experiment  with  the  ssmegt, 
wire,  liaving  changed  only  its  length,  all  other  cirrum*  • 
stances  remaning  the  same.      He  then  found,  (biiy 
wlwtever  this  length  was,  provided  that  it  exceeded  6 1 J^ 
or  7  inches,  the  three  first  and  the  three  last  inches  gavt  ^  '^ 
always  nearly  the  same  results  as  the  wire  ^7ioc^<^ticJ 
long ;  so  that  the  intensity  of  the  free  m<ignetism  wa  tx» 
sensibly  the  same,  from  the  extremity  of  thtst:  wires, to 
a  distance  of  three  inches,  afler  which  it  became  equal- 
ly weak  and  insensible  in  all  of  thorn ;  or,  in  other 
words,  the  curve  of  the  intensities  was  merely  transport- 
ed to  the  extremities  of  the  wire,  without  cha/iging  i^ 
form  in  this  part,  and  it  was  only  after  having  (le^ceuded 
near  the  axis,  that  its  ordinates  began  to  vary  more  or 
less  slowly,  so  as  to  become  nothing  at  the  centre  of  tiie 
wire.     This  conhtmcy  in  the  extreme  ordinates  for  all 
wires  of  the  same  kind  and  of  the  same  size,  indicates 
clearly  that  the  free  magnetism  has  received  in  this  parts 
degreeof  development  which  it  could  not  exceed,a  result 
perfectly  conformable  to  .the  idea  which  we  have  given 
of  the  state  of  saturation.     Coulomb  found  less  onn&tao- 
cy  in  the  small  ordinates  of  the  curve  near  the  middle  of 
the  wire,  and  he  even  found,  that  in  very  loBg  wires 
these  ordinates  varied  accidentally,  sometimes  pas^n^r  Tbe< 
from  positive  to  negative,  a  result  easily  understood  h  ^^^ 
we  consider  that  all  these  inversions  constitute  as  xnaii}  J '^^ 
possible  states  of  equilibrium,  and  that  the  flighted  cir-,^  .^ 
c^mstance,  such  as  a  contact  more»or  less  prolonged  dur-  ^  ^^ 
ing  the  process  of  magnetising  the  wire,  or  even  these*  f.nl 
tion  of  the  pole$  of' the  w  ire  itself  upon  iu  centre,  is  Mi-  ( crd 
cieut  to  devclope  them.     In  considering  the  curv*e  ot  ^^^  < 
intensity^  as  traced  by  Coulomb,  it  ia  easy   to  ^\!'^, 
that  it  results  from  the  combination  of  two  curves,  whicb  ^^J , 
geometers  call  logarithmics^  which^  sotting  out  inxi>  each  ^ 
extremity  of  tlie  magnet,  would  have  their  ordiiuiU'Sj^  .1 
equal,  and  in  an  opposite  directioiK  as  shewn  *n  Fig.  ^9*  >    | 
Tne  variations,  indeod,  of  the  intoiaitias.calcuLtcd  in  ^ 
this  manner  for  different  di3tauoes  fnun  the  centre » ' 
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l,(Q.the  wire^  ii  found  perfectly  conformable  to  observa"  may  best  answer  the  purpose  to  which  they  are  des*  MagnetUm. 

w  tion.    ThisIaWy  considered  analytically,  indicates  adis-  tined.     But  we  must  uefer  this  subject  to  our  article  od  ^"^^Y^^^ 

tribution  of  free  magnetism  exactly  similar  to  that  of  the  variation  of  the  needle,  to  which  it  specially  be- 

the  two  electricities  in  insulated  electrical  piles,  when  longs. 

the  absorbing  action  of  the  air  has  eaualized  the  ten-        One  of  the  most  useful  applications  which  .can  be  lovestfga-- 
sionsof  their  poles ;  and  this  is  indeea  what  we  ought  made  of  the  magnetic  forces^  is  to  employ  them  in  de-  ^^°"  of  tub- 
to  expect  from  the  perfect  analogy  which  we  have  re-  tecting  the  presence  of  iron  in  mineral  substances,  with  Jjj"^jj* 
marked  from  th^  beginning  of  this  article  between  mag-  which  the  metal  may  be  mixed.     This  object  may  be  sensible  to 
nets  and  piles  of  tliia  kind.    The  fprmulse  deduced  from  obtained  in  several  ways.     When  the  portion  of  iron  is  the  msgne- 
this  approxMnation,  permit  us  to  trace  the  variations  considerable,  and  the  metal  is  not  strongly  combined  tic  influ* 
of  the  magnetic  charge  in  wires  of  the  same  magnU  with  oxygen,  or  any  ether  substance^  the  approach  of  ^nce. 
tade,  but  of  unequal  lengths,  and  In  wires  of  the  same  a  magnet  is  sufficient  to  indicate  its  presence,  particu* 
length  and  of  unequal  magnitude ;  and^  in  short,  in  larly  when  the  mineral  is  reduced  to  powder,  as  the 
wires  of  any  magnitude  and  length  whatever,  by  sup-  grams  of  this  powder  are  sensibly  attracte<].     We  may 
pofing  them  always  magnetised  by  the  method  of  dou-  even  make  this  trial,  in  a  manner  still  more  delicate, 
ble  touch.     The  consequence  resulting  from  a  compa-  without  destroying  the  mineral  by  pulverisation,  by  try« 
rison  of  the  calculated  and  observed  results,  cannot,  ing  if  it  has  any  influence  upon  a  small  magnetic  needle, 
however,  be  explained  here,  but  the  reader  will  find  it  suspended  fVeely  and  horizontally  by  a  smgle  fibre  of 
in  my  Traits  de  Physiqtte.  ailk.     In  this  case,  however,  it  is  necessary  to  enclose 
The  experiments  of  Coulomb,  upon  which  these  cal-  the  apparatus  under  a  glass  receiver,  which  shields  it 
^^^f  eolations  rest,  present  an  equal  and  opposite  distribu-  from  tne  agitation  of  the  external  air,  a  sufficient  aper- 
ity.in  ^^  ^^  magnetism  in  the  two  halves  of  the  needle  ;  a  ture  being  left  in  the  sides  for  introducing  the  bodies 
ic '   distribution   which   is  indeed  the  most  advantageous  which  we  wish  to  try.     If  these  bodies  have  any  sen- 
ibere  ia  order  to  obtain  considerable  directive  force,  and  sible  magnetic  force,  they  will  turn  the  needle  from 
reral  which,  therefore,  we  ought  always,  if  possible,  to  pro-  the  direction  in  which  it  is  held  by  the  feeble  action  of 
^    duce.    Experience,  however,  informs  us  that  this  is  terrestrial  magnetism.     But  in  proportion  to  the  sensi- 
^     impossible  in  tempered  needles,  when  their  length  is  bility  of  this  apparatus,  we  must  take  greater  care  in 
very  great,  compared  with  the  diameter  of  their  trans-  preventing  the  accidental  motions  which  a  diange  of 
verse  section.  temperature  in  the  exterior  air  may  excite ;  and  theon- 
In  this  case,  whatever  method  of  magnetising  is  em-  ly  method  of  doing  this,  is  to  admit  as  decisivci  those  va- 
ployed,  several  centres  are  fbrmed  in  these  needles,  the  nations  of  position  only  which  are  observed  at  a  distance 
developement  of  which  is  probably  owing  to  the  reac-  with  a  fixed  telescope.  In  making  use  of  an  apparatus  of 
I     tion  of  tlie  poles  upon  the  points  near  the  centre.     In  this  kind,  without  taking  the  necessary  precautions, 
JI.    tbis  case,  the  curve  of  the  intensities  is  no  longer  si-  Cavallo  has  found  that  almost  all  substances  give  indi« 
^     tuated  for  each  half  of  the  needle  on  each  side  of  the  axis,  cations  of  magnetisna,  and  he  has  even  supposed  that 
It  necessarily  undulates  above  and  below  it,  as  is  repre-  brisk  chemical  effervescence  produces  similar  effecta- 
sentedinFig.  50;  and,  consequently,  its  form  can  no  Mr.  Bennet,  however,  lias  disputed  the  exactness  of 
longer  be  represented  by  the  same  analytical  expres-  these  results,  by  shewing  that  the  motion  perceived  by 
sion  as  before*     Fortunately  there  is  every  reason  to  Cavallo, .  in  his  needle,  might  have  been  the  effect  of 
believe  that  this  limitation  is  not  to  be  regretted.    For,  agitation  in  the  air  of  the  receiver,  in  virtue  of  some 
in  the  first  place,  it  does  not  happen  in  annealed  nee-  variations  of  temperature  produced  by  the  proximity 
dies,  unless,  perhaps,  their  length  is  very  much  greater  of  the  observer  himself,  or  the  substances  employed, 
tluui  those  wnioh  are  ordinarily  used ;  and  with  respect  Mr.  Arderon,  an  English  philosopher,  had,  long  before 
to  tempered  needles,  if  we  are  not  constrained  by  some  the  time  of  Cavallo,  announced  that  copper  was  mag« 
urgent  motive  to  make  them  extremely  light;  there  will  netic,  in  consequence  of  his  havin^^  observed   that 
always  be  an  advantage  in  giving  them  a  sufficient  pieces  of  this  metal  had  exerted  an  action  on  very  deli- 
thidmess,  in  order  that  the  free  magnetism  may  be  of  cate  needles,  particularly  afler  these  pieces  had  been 
the  same  nature  in  each  of  their  halves ;  for,  at  equal  hammered :  but  in  order  that  these  experiments  might 
intensities  of  the  coercive  force,  the  development  of  be  conclusive,  the  authors  should  have  carefully  analys- 
the  consecutive  centres  always  weakens  the  statical  mor  ed  the  copper,  and  the  other  metals  which  they  employ- 
nentnm  of  the  directive  n)rce  for  each  half  of  the  ed,  and  should  have  stated  the  degree  of  purity  to  which 
needle,  and  renders  the  action  less  energetic  at  equal  they  had  brought  them;  for  it  is  well  known  that  all  bo« 
distances  from  the  poles.  dies,  particularly  the  metals,  contain  almost  always  a 
It  is  obvious,  in  general,  that  the  distribution  of  mag-  small  quantity  of  iron,  which,  when  presented  before  a 
netljini  in  a  needle,  and  the  absolute  degree  of  satura-  very  sensible  majcpetic  apparatus,,  ought  necessarily  to 
tion  of  which  it  is  susceptible,  depend  hot  only  on  its  develcqpe  their  action.    All  these  attempts,  therefore,  for 
dimensions,  but  alsd{on  the  greater  or  less  temper  which  investigating  the  generality  or  the  limitation  of  the 
it  has  received.     Coulomb  has  studied  the  influence  of  magnetic  properties  were  insufficient,  when  Coulomb 
this  last  circumstance,  in  a  series  of  experiments  which  undertook,  in  1 802,  to  submit  this  question  to  a  new  ex« 
are  given  in  ioiy  Trtuti  de  Physique.    Ht  shows  that  amination.    The  apparatus  whicb  he  employed  was  ex« 
ve  mast  always  begin  by  tempering  the*needle  at  a  tremely  simple  and  accurate. 

white  heat,  whatever  be  its  dimensions,  and  then  if  iu        Out  of  the  substances  which  he  wished  to  try,  h^  ^^  ratus* 

length  is  less  than  thirty  times  its  thickness,  we  must  formed  small  needles  about  -Jd  of  an  inch  long,  and  f^^]^,*" 

leave  it  at  tLis  temper ;  but  if  it  exceeds  this  pro-  about  -^^Xh  of  an  inch  thick,  and  suspended  them  by  a  purpose 

port3on,we  must  bring  it  back  again,  by  annealing,  to  the  silk  fibre,  between  the  opposite  poles  of  two  stronff  founded  on 

state  of  dark  red,  in  order  to  avoid  a  multiplication  of  magnets.     By  this  mode  of  observation,  he  perceived  the  method 

centres  which  iU  great  length  might  produce.     From  that  the  small  needles  constantly  turned  themselves  in  of  osciUa 

this  principle  we  may  deduce  the  form  and  constitution  the  direction  of  these  poles,  and  after  some  oscillations  tiunsi 

best  adapted  for  compass  needles,  in  order  Uiat  they  fixed  themselves  in  that  position.    If  he  turned  them 
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verj  btlle  out  of  thh  stste  of  equilflmum,  they  iimnodi" 
•tely  b^an  to  osciilmte  round  it ;  and  Clie  oadllations 
which  tby  thus  parforngd  in  the  pretence  of  the  inag« 
nets  were  evidently  more  npid  than  when  they  weve 
Fheoomena  suspended  alone  in  apaoe.  These  small  needles  were 
oibienr^  lo  therefore  sensible  of  the  influence  of  thb  magnets.  The 
the  sppsra-  same  experiments  may  be  made  with  needfes  of  gold^ 
^°''  silver,  gl^Mi  wood,  itnd  aU  substances  whatever,  whe* 

ther  organic  or  inorganic  There  appears,  at  first  sight» 
only  two  ways  of  accounting  for  these  phenomena.  All 
the  substances  in  nature  are  either  susceptible  of  magne- 
tism, or  thejy  contain  partidcs  of  hron  ana  other  magnetic 
metals,  which  communicate  to  them  this  property.  But 
the  ahemative  is  not  so  inevitable  as  it  first  appears;  for 
it  supposes  that  the  action  experienced  by  needles  is 
fftslly  magnetio-»an  opinion  wnich  csnnot  be  positively 
maintains.  When  we  see  that  the  simple  contact  of 
heterogeneous  bodies  developes  sensible  electrical  forces, 
the  very  existence  of  which  had,  for  a  long  time^  not 
even  been  conjectured,  may  we  not  consider  it  as  pos- 
siUe  that  other  circumstances  may  develope  similar,  or 
at  least  analogous  forces,  the  effects  of  which  ctni^  on** 
ly  be  perceiv^  by  very  delicste  apnantus,  and  their  ac- 
tion experienced  by  the  small  nerales  employed  by  Cou- 
lomb ?— -may  it  not  be  owing  to  some  small  force  of  this 
kind  which  1s  still  unknown  to  us  ? 

Amid  this  uncertainty,  the  best  wav  is  to  observe  the 
phenomena  with  accuracy,  to  establish  their  laws,  and 
to  calculate  the  forces  necessary  to  produce  them.  This 
may  be  easily  done  by  means  of  the  duraticm  of  the  os- 
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Let  us  at  first  suppose  that  a  needle,  insulated  in 
space,  oscillates  horixontally,  in  virtue  of  the  fcMrce  of 
telvion  of  a  silk  fibre,  by  which  it  is  suspendedi  The 
statical  momentum  of  this  force  may  then  be  valued  di- 
rectly from  the  rapidity  of  the  oscillatiens,  and  calling  it 

ir*P/« 

Ml  we  have  11=  — =^;  where  P  is  the  weight  of  the 

needle,  /the  half  of  its  length,  T  the  time  of  one  of 
the  oscillations,  g  the  force  of  gravity,  and  »■=  3.14159, 
or  the  ratio  of  the  circumference  to  the  diameter  of  the 
circle.  This  formula  may  be  established  in  the  theory 
of  motion  produced  by  elasticity,  and  will  be  found'ex- 
plained  in  detail  under  the  article  Mechanics. 

When  the  needle  oscillates  between  the  magnets,  it 
if  solicited,  at  the  same  time,  by  the  influence  which 
thejf  exert  upon  it,  and  by  the  torsion  of  the  fibre  to 
whidi  it  is  suspended.  But  if  we  take  care  to  make  it 
descend  between  them  in  such  a  direction  that  its  situ- 
ation of  equilibrium  corresponds  to  the  aero  of  the  tor- 
sion of  the  fibre  whidi  supports  it,  the  torsion  and  the 
attractive  force  will  act  upon  it  in  the  same  manner, 
proportionally  to  the  arc  of  its  deviation  from  its  point 
of  rest.  This  is  evident  for  the  torsion,  which  is  al- 
ways proportional  to  this  deviation,  even  in  great 
angles.  But  it  is  true  also  for  the  attractive  force,  in 
very  small  oscillations ;  for  being  in  general  proportional 
to  the  sine  of  the  deviation,  it  becomes,  in  small  oscil- 
lations, proportiqiuil  to  the  deviation  itself.  If  we, 
therefore,  call  Q  the  statical  momentum  of  this  last 
force,  which  we  may  suppose  applied  perpendicularly 
to  the  extremity  of  the  arm  of  a  lever  equal  to  unity 
in  length,  Q-|-i»  will  be  the  statical  momentum  of  the 
total  resultant,  which  solicits  the  needle  when  it  is 
placed  between  the  two  magnets.  But  this  momentum 
may  be  deduced  from  the  observed  oscillations ;  for^ 
calling  their  duration  T',  it  is  «lso  ei^iessed  by 

sgr«' 


We  have  therefore  Q  +iiss-^  lH;  ;  andt  by  misstitati  \A 
ing  for  n  its  vdue,  i^  obtain 

^""     8g     I  T"«      -T^  )• 

Before  applying  this  formula,  it  is  necessaiy  to  point 
out  some  precautions  which  are  indispensible  in  per- 
forming the  experiments  with  accuracy. 

The  needles  must,  in  the  first  place,  be  preserried 
from  the  agitation  of  the  air.  For  this  purpose.  Cou- 
lomb employed  a  glass  receiver  A  A,  Fig.  51,  perfon^ 
ed  at  the  top,  and  surmounted  by  a  tube  CB,  the  up- 
per extremity  of  which  was  shut  by  a  cork,  whidi 
could  rise  and  descend  with  fiuulity.  This  cork  ins 
traversed  by  a  rod  it  of  wood,  or  of  metal,  to  which 
was  attached  a  silk  fibre,  the  lower  extremity  of  whidi 
carried  a  ring  of  very  fine  paper,  in  which  the  imdl 
needle  was  pisced.  The  glass  receiver,  carrying  the 
whole  apparatus,  was  then  placed  on  the  opposite  polei 
of  the  magnets  N,  S.  By  raising,  at  first,  the  rod  fl, 
the  needle  was  withdrawn  from  the  infloeoce  of  the 
magnets ;^-the  number  of  its  oscillations  were  observed, 
and  the  direction  of  the  zero  of  torsion  determined.  The 
rod  was  then  turned  till  this  direction  coincided  with 
the  action  of  the  magnets ;  and,  bv  depressing  the  rod, 
the  needle  was  made  to  descend  between  them. 

These  magnets  were  each  formed  of  four  bsrs  of 
steel,  tempered  to  a  white  heat,  about  17  inches  loog, 
f  of  an  inch  wide,  and  ^  of  an  inch  thick;  so  thit 
each  bundle  was  17  inches  long,  one  inch  and  |  wide, 
and  I  of  an  inch  thick — they  were  placed  in  the  ssme 
straight  line  as  the  figure  represents;  so  diat  their 
opposite  poles  N»  S  were  distant  about  /^  ^^  ^  >°^' 
Afler  what  we  have  demonstrated  respecting  the  dis* 
tribution  of  free  magnetism,  in  bars  magnetised  bj 
the  method  of  double  touch,  it  is  obvious  tfast  the 
distances  of  their  centres  of  action  was  much  gretteri 
and  at  least  five  incnes ;  a  distance  whidh  is  sufficient 
in  order  that  the  direction  of  the  attractions  upon  the 
different  points  of  the  needles  may  be  reckoned  ps- 
rallel. 

Afler  having  established,  by  the  aid  of  this  sppsn- 
tus,  the  influence  of  magnets  upon  all  kinds  of  sab- 
stances,  Coulomb  uTulertook  to  measure  it  exactly;  in 
the  case  of  metals  which  had  the  advantage  of  beiqg 
easily  shaped  into  very  cylindrical  needles.  Messrs. 
Sage  and  Guyton  having  procured  for  him  pieces  thst 
were  purified  with  the  greatest  care  by  chemicsl  mesns, 
he  formed  several  needles,  7  millimetres  long,  sod 
weighing  40  milligrammes,  and  submitted  them  to  the 
action  of  his  apparatus— All  these  needles,  when  out  of 
the  influence  of  the  magnet^  performed  four  osdlls- 
tions  in  forty-four  seconds,  an  equality  which  might 
have  been  expected  from  the  similarity  of  their  jength 
and  their  weight.  By  taking  the  millimetre,  thtrsforfi 
as  the  unity  of  length,  and  the  milligramme  as  the  unity 
of  weight,  we  have,  for  all  these  needles, 

/=«,5;  P  =  40;  T=:ll. 

We  must'  alio  express  g  in  millimetres,  whifih  gives 

g  zs  9808.3 

These  data  determine  the  momentum  is  of  the  (brce 
of  torsion  of  the  silk  fibre,  by  which  the  needles  were 
suspended,  and  we  obtain 

n      0.0013551, 
which  is  equivalent  nearly  to  the  effect  nfyl^  of  soil* 
ligramme  susjiended  to  the  arm  of  a  lever  one  millimeos 
in  length.    When  the  needles  were  brought  down  1»* 
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to  twfen  dre  mapwt^  th«  foBowIng  fw«lto  w^rt  obuiii-  No*  1.    Q  4»  ii  s=  15,4492.  M^etuy 

^  cdt  by  taking  the  mean  of-  repeated  ezperimente.  Na  2.    Q  «f  n  s:    T>^^»  —  r  — 

N-n-rfd^sub.  «s;;-D«^  %:^si«^f     (^i<«bdid*S;?*ai2e1te^i«^to*^^^^^^ 

'      , ,  ^^^  .„  -^  of  the  influence  of  the  magnets,  in  order  to  determine 

^^'^  5?  ^  'fr  the  value  of »,  but  fttnn  it»  value  as  determined  in  hia 

T    A  To  A  Si  &•'  experimentB,  we  may  perceive  that  it  ahould  be  ex- 

^^  11  I  'rr  cwaively  small  compared  to  that  of  Q  +  «,  atid  of  Q» 

Copper  ^*  2  '75  ^^«c^  ^«  ^^«  actually  found.      By  neglecting  it. 

^'^  '"        .  *  »'^  therefore,  we  may  regard  the  number  which  we  have 

From  these  observations,  we  may  calculate  the  total  obtained  as  representing  very  nearly  the  value  .of  Q» 

noRientum  Q  4-  n  of  the  forces  which  solicited  each  This  amounts  to  the  same  thing  as  neglecting  the  force 

of  the  needles ;  and.  subtracting  the  constant  value  of  ot  torsion  of  the  fibre,  compared  to  the  magnetic  force 

n,  we  shall  have  Q.    In  this  way.  we  obtain  the  fol«  of  the  cylinders. 

lowing  results.  If  we  set  out  from  the  first  number  13,4452»  and  re-  tbe  io- 

N»«.  of  the  Sab.       Odcultrf  Value       Vdno  of  Q  De-  W^^  ^7x^  proportion  of  iron  filings  contained  \^^^ 

itmc^  v»™^^v  wuB       T  ■"•^^  ^  In  the  weight  of  the  first  cyhnder,  which  comes  io  the  ^  ^^^ 

n^iA  n nnKA.9nA  n nninRt:<i  •"»«  ^^»n|C  «*  dividing  it  by  67,2160.  we  shi^  find  by  !2bv*A« 

tIT  ooosmtI  ooofi?49l  we  mpectively  represented  by  ^.^  «nd  ,,?nr ;  that  1.  p,,,p,rtio.. 

^^^^  n^«^  ftSfo  e«A  if  the  two  iMt^Siderfc    AdJtting  thei«fore  iolut.v«- 

Tm  0.0072678  0.0059122  the  uii«voidrf,le  em«  of  ob««v.tio..  we  Say  re«d  "«^^^ 

Ai  the  momentum  of  torsion  alone  for  all  the  nee*  this  law  as  correct,  that  is.  that  the  fiNrces  exertea  by  ^l^^ig^ 

dies,  is  expressed  by  0.0018551.  we  see  that  the  action  magnets  of  the  same  weight  and  the  same  length,  are 

which  the  magnets  exert  upon  diem  is  about  three  or  proportional  to  the  Quantities  of  ferruginous  partid^a 

four  times  aa  strong  as  the  toraioa  of  the  fibre  by  idiicfa  which  they  contain,  their  distribution  aadfdiemiGal  static 

ihejr  were  suspended..  being  supposed  to  be  the  same. 

The  remurkable  difierenees  between  the  value  of  Q  for        The  accuracy  of  this  proportion  may  at  first  anrprise 

different  mctab,  scarcely  permit  ns  to  suppose,  that  the  us ;  for  since  the  wax.  like  all  other  bodies,  ia  infiu* 

action  experienced  by  the  needles  was  that  of  gravitation  enced  when  placed  between  the  magnets,  the  efiect  of 

itself,  produced  by  the  mass  of  the  magnets;  for.  as  this- ought  to  enter  into  the  general  result     This  is  no 

Sivitation  acta  ec|uaHy  upon  all  substances,  it  would  doubt  true;  but  it  ia  obvious,  from  die  first  expenments^ 
ve  produced  CMallations  of  equal  duration.     For  the  that  this  effect  is  of  a  different  order  from  thai  which 
Mine  reason,  we  cannot  suppose  that  this  action  was  of  we  have  now  observed,  so  that  it  can  only  have  an  in« 
an  electric  nature.    The  variations  of  Q,  indeed,  cor-  finitely  small  share  in  the  resulta.    Coulomb  indeed 
mpood  to  a  difference  of  three  or  four  seconds  upon  had  rendered  it  invisible,  by  plaeins  the  magnets  at 
tile  doration  of  four  oscillations;  but  we  cannot  admit  the  distance  of  100  millimetre^,  a  distance  at  which 
crron  of  this  kind  in  the  observadons  which  Coulomb  needles  of  pure  wax  take  no  determinate  direction, 
had  made  with  great  care,  and  had  frequently  repeated.        In  order  to  complete  these  first  determinadons.  Con- 
It  remiins,  therefisre.  to  exannne  if  the  infioence  of  the  lomb  divided  eac^  cylinder  into  four  or  five  others  of 
ns^tsooakl  beowingtopartidesof  irondisseminat-  the  same  lensth.  and  by  suspending  them  like  the 
td  m  all  bodies ;  and  we  must  then  determine  what  first,  they  each  performea  the  same  number  of  oscilla- 
proportion  of  it  these  phenomena  indicate.  dons  as  the  whole  cylinder  out  of  which  they  were 
M-      For  this  purpose  Coulomb  fevmed  three  mixtures  of  formed ;  so  that  the  action  of  the  magnets  upon  each  of 
^  white  wax  and  iron  filings  in  different  proportions,  the  smdl  cylinders  was  exacdy  proportional  to  their 
^  naaiely,  mass,  a  result  which  no  doubt  arose  from  the  distance 
iQc^  Na  1.  ^  of  the  weiji^t  of  wax,  or  f  of  the  total  weight  of  the  ferruginous  nardcles.  in  consequence  of  which 
din  Na  2.  ^  of  the  weight  of  wax.  or  ^  of  the  total  weight  they  were  too  sligntly  magnetised  to  act  perceptibly 
ng  Na  8.  ^  of  the  weight  of  wax,  or  ^'of  the  total  weight  upon  each  other,  and  to  alter  reciprocally  their  naturid 
^    He  thai  formed  out  of  each  of  them  a  cylinder,  22  magnetism. 

'      niilimetres  kmg,  and  of  such  a  diameter,  that  it  weigh.        Coulomb  obtained  the  same  equality  between  differ-  Applieatioii 

^  ed  212  milligrammes.    He  suspended  these  three  cylin-  ent  small  cylinders  of  the  same  length,  but  of  unequal  of  these  re* 

^  to  tbe  same  silk  fibre,  and  made  them  oscillate  size,  formed  out  of  a  button  of  silver,  which  had  been  «uUa  to  tbe 

between  the  poies  of  magnets  at  the  distance  of  100  separated  from  the  iron  by  sunple  fusion.    This  but-  dctermina- 

miWimetres;    By  Uking  the  mean  cf  a  great  number  ton  had  evidendy  preserved  some  ferruginous  particles.  *„"  ^[j^  *f 

ofosdUatiQns,  he  obtained  the  fdlowing  results:  for  the  magnets  acted  disdncdjr  upon  the  ptrticles  ?^  ^^. 

^^       ,^  ^^      ^  ^  ,  which  were  detached  from  it    When  it  was  dissolved,  tained  in 

ObmvedDuimtioi  of  Forty  Oidllations.  fc^^ever.  in  nitric  acid,  and  when  muriate  of  potash  i  needle  or 

J^l' f f  was  emplMed  to  precipitate  it,  it  did  not  give  the  rfiw,  Mps* 

jj^l *^  slightest  shade  ofa  blue  colour.  •  rated  from 

^^  In  order  to  diseover  how  much  iron  this  silver  cotiw  '^  |/j^^ 

Theie  numbers,  divided  1^  40.  will  give  the  durations  tained.  Coulomb  compared'  it  with  the  mixture  of  wax"  \^^ 

of  a  tingle  oscillation,  of  T;  aid  by  substituting  them  and  irun  filings.  No.  L    He  fbrmed  a  plate  of  it  26 

ia  the  formnU-  millimetres  long^  and  a  cylinder  of  Nbi  I.  of  the  same 

ir^  P  f**  length  and  the  same  width.    He  then  caused  these  two 

"  **  Wgl^  ne^les  to  oscillate  between  the  poles  of  the  magnets. 

.  ^  placed  at  the' distance  of  70  millimetres,  and  he  found 

we  sbatt  obtain  die  total  momentum,  <Nr  Q  ^  n;  as  fok  the  mixture  No.  I.  to  make  40  osdUations  in  16^' 
^''*'  and  die  silver  needle    .    40  .  128'' 

7 


276  MAGNETISM. 

Ifagnetltm.     from  the  preceding  experimenUi  thete  timefl  ought  of  magneta    is  here  owin^  to  this  infinitetf  aBanMieMi^ 

'^'  r  *-^  to  have  renuuned  the  same,  if  the  two  cylinders  had  been  portion  of  ferruginous  parttdes.    It  would  not  at  all  ^"r*] 

of  the  same  weight.    The  directive  forces  would  then  oe  surprising,  if  so  small  proportions  of  iron  should 

Iiave  been  reciprocally  proportional  to  the  squares  of  be  found  in  all  bodies,  whether  organized  or  nnor- 

the  times  of  the  oscillations.     Consequently,  »ith  equtd  ganized,  and  even   in  liquids  apparently  the  most 

meights,  the  magnetic  action  experienced  by  the  silver  pure.     It  would  be  vary  interesting,  however,  to  tiv 

(16)*        1     ..         ...  .        .  theactionof  magnets  upon  needles  formed  of  congeal-. 

needle,  was  T^cpor  ^  of  that  which  was  experienced  ^d  fluids ;  for,  by  taking  particular  care,  in  preparing 

by  the  needle  formed  with  the  wax  and  the  iron  filings.  ^^:  "l«>  «'«°  •'y  formmg  each  piece  by  chenxicri 

But  this  last  contained  f  of  ito  own  weight  of  iron,  and  combination,  there  may  be  the  greatest  probabili^  of 

the  actions  of  magneU  are  proportional  to  the  quantity  «ch»d«ng  any  mixture  of  iron,  or  at  l«st  of  r«idenng 

of  this  metal  which  the  needles^conUin ;  consequently,  >»  "  ''»^«  perceptible  as  P«sible.  and  then,  if  the  ac- 

the  proportion  of  iron  in  the  silver  needle  is  f  of  A.  or  ^  f*^^  magneto  upon  all  bodies  was  produced  aoldy 

Tiff  of  its  weight,  that  is.  S'20  parU  by  weight,  contain  by  the  presence  of  Oiu  metd,  it  ought  upon  these 

SI9  of  pure  sUver,  and  one  of  iron,  needles  to  be  extremely  weakened,  or  even  entirdy  to 

Applies*         jhig  result  presented  a  term  of  comparison  for  de-  c««^' 


in.«D<uc    perience  any  sensible  action  fWim  the  magneto  when  the  '.  formed  a  needle  of  steel  of  cxactiy  the  same  dimen. 

^wuan.    dirtance  of  their  poles  was  70  millimetres.  Coulomb  «|ons,  which  weighed  4.586  grains.  Hsving  magnijMed 

«n.rw7b»  brought  them  to  the  distance  of  24  millimetres.    He  ^  ^  »?  "tuition,  I  caused  them  to  oscilUte 

ihe  mrthid  then  formed  two  small  needles,  IS  millimetres  long,  one  horizontally  m  .the  mwMtK  mendirn.    The  time  of 

of  o.clUa.    of  the  silver  alloyed  with  ^  of  iron,  and  the  other  ^,  *^!^^**^?  *"  *7"  wiA  the  needl.of  mdLel.  and 

Uoni.         aiyer  obtained  from  the  muriate,  and  examined  the  only  45i"  with  the  steel  nee<Me.    Th«r  shape  being  the 

number  of  their  oscillations  ssme,  the  momenta  of  theur  directive  forces  were  to  one 

When  the  needles  oscillated  without  the  reach  of  the  •no'*'"  *'?*'y  "  *^«  ireighte,  and  inversely  «a  the 

magneto,  they  performed  4  oscUlations  in  96' .  f?'^'  *'^**'«"  numbers,  or  as  p,«)88  to  1 ;  that  is, 

When  the/  ^ciliated  between  the  magneta,  »*'«  .*^'*^u  L*^u  'f  c^u   "*^?*  ^  '"*?**%^"  ••■ 

Theneedleofpui«silverperformed40os^lationsin450*  most  oncUurd  of  that  of  the  needle  of  «eeK    The  pro. 

The  needle  ofalloyed  stfJer  40  oscillations  in  85  P"!**?'  .f  iron  wh,ch  we  must  Aerefore  rappee  to 

In  the  calcuhoi^  of  these  experimente,  we  may  sup-  «»» »"  ^  "«*«'' '"  *«*'"**'  P^"««.*  "^^  '^ 

pose  that  the  two  needles  had  ei«:tly  the  same  weight.  •«'P^»  greaUy  the  qi«ntity  which  it  can  i»a>ibly 

This  ought  to  be  nearly  the  case,  since  being  of  the  f?*^,'  '^  probably  the  magnetic  power  of 


tame  length,  the  torsidn  alone  caused  them  to  move  t«jj»|»W  h*ye  ^  >«  increased  by  the  same  meaos 
with  eqi;^  rapidity.  But  this  supposition  has  no  in-  ^'^ich  modify  the  coercive  force  of  the  steel  and  the 
fluenoe  upon  the  times  ofthe  oscillation,  since,  from  what    "^V         l  j    «      .»    .  ,  .  .  ■ 

we  have  above  stated,  the  times  remain  the  same  for     ^T**  n»«tn<«  of  osallations,  sudt  as  we  Iftv*  exi^uo.  ^^mi» 

Sual  lengths,  whatever  be  die  sise  of  the  needles,  ^i^'  ?*y  be  applied  very  useAiUy,  both  m  chemstiy  «f«itj^ 
enoe,  by  applying  tiie  formuhi  in  p.  274,  the  momenta  "^  mmamlogy,  for  discovenng  the  presence  and  state  ^^ 
Q,  Q'  of  the  magnetic  actions  which  they  experience,  of  combination,  mote  or  less  energetic,  of  won  in  aitifi.  ,„^,,^ 
wUl  be  with  equal  weiiHtts.  "*'  productions,  or  even  m  minerals  when  it  is  foond  j,  ,5^1 

r*PJ*r      1  1   ~|     <r*P  *  in  ^^T  small  proportions.    It  is  suffident  to  Ibrmtiiecea- 

Pme  fiT«  Q^-_--|^ —_._____  J  =,-——.6,00616518     needles  with  the  sul>atanceswhidi  we  wish  totry,to  make  istsiann- 

«p-_     '1  ,    _       ,p|,  them  oscillate  between  two  strong  magnets,  and  tobi">ii*> 

AU^rt »  Q,  _^Z!:r      '  *     1  »!Li!:.8,«8284.       compare  their  osciUations  with  those  of  a  known  mix-  "^  "J" 

ril»«  r  S,L(0.62«).     (84)tJ       3^  ture  of  iron  in  any  other  sobstance  not  magnetic  by  •^''' 

It  would  be  of  no  use  to  calculate  the  factor  which  means  of  the  formulae  which  we  have  already  eiq>lain- 
depends  upon  the  length  and  the  weighty  as  it'is  the  ed.  In  order  to  convey  an  idea  of  this  kind  of  applica- 
8^mc  for  both  needles  ;  and  will  therefore  disappear  by  tijon,  I  shall  give  one  example.  Among  the  aabstaoces 
dividing  the  fir^t  of  these  vahies  by  the  second :  thus,     which  mineralogists  have  arranged  in  one  dasa  under 

^  —     ^  ^^®  name  of  mica,  there  is  a  great  number  whose  cbe- 

Q'~414i97.  mical  compositions  are  extremely  different;  and  the 

That  is,  the  action  of  the  magneU  upon  the  silver  puri-  l«ws  of  polarisation  applied  to  these  substances  denote 
fied  by  cupellation;is,  with  equal  weights,  415  times  less  ^^^^  different  crystallme  systems.  In  a  memoir  on  this 
than  upon  the  alloyed  silver.  But,  if  we  suppose  that  subject,  printed  in  the  first  volume  of  the  Memoirs  of 
this  actbn  is  exerted  only  upon  the  particles  of  iron,  the  Academy  of  Sciences  for  1816,  I  have  been  led  to 
we  have  seen  that.it  is  exactly  proportional  to  the  quan*  compare  two  kinds  of  miot ;  one'  oTwhicb  came  firaim 
tUy  of  this  metal*contained  in  needles  of  equal  length.  Siberia,  and  the  other  from  Ziilwald,'in  Bohemia,  mix- 
There  wUl  therefore  be  415  times  less  iron  in  the  pure  ^  ^i^^  crystals  of  tin.  Though  the  pkfes  of  these 
silver  than  in  the  impure  silver,  and  since  this  contains,  two  micas  were  very  transparent,  ;^et  the  chemical  tests 
yJu  of  its  weight  of  iron,  the  first  will  contain  ^U.  of  indicated  the  presence  of  oxide  of  iron  in  verv  diferent 
yiir*  or  rrJWtff  that  is,  out  of  132800  parts,  there  will  proportions,  and  to  a  much  more  considerable  degiea 
be  1S2799  of  pure  silver,  and  one  of  iron.    These    «  the  mica  of  Zinwald,  which,  by  a  very  exact  analy- 
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te'  then  cut  out  of  each  of  them  two  thin  rectangular  plates  two  magnetic  principleSi  and  those  of  the  two  electri-  Magoetltm. 

*^  of  similar  dimensions,  which  I  divided  into  smaller  cal  principles ;  so  that  the  condition*  and  the  reciprocal 

pieces  of  similar  size,  and  joined  each  sort  in  a  bundle,  actions  of  the  magnetic  bodies,  are  identically  similar  in 

which  I  made  to  oscillate  between  two  strong  magnets,  the  distribution  and  the  law  of  the  forces  to  uose  which 

the  bundles  being  suspended  by  a  fibre,  in  which  the  tor-  are  presented  by  non-conducting  bodies,  whose  particles 

sion  was  insensible.  I  found  that  the  bundle  of  mica  from  are  electrified  by  influence,  in  consequence  of  the  de- 
Zinwald  performed  12  oscillations  in  55**,  whereas  the-  composition  of  their  natural  electricities, 

bundle  of  the  other  mica  performed  only  7  in  the  same  But,    when  we  study  the  effects  of  the  electrical 

time.  The  magnetic  forces  of  these  two  micas  were  then  principles,  in  the  state  of  separation  and  of  liberty  in 

tooneanotheras  the  squares  of  these  numbers;  that'is/as  which  we  can  obtain  them,  we  discover,  by  calcula- 

49  to  144,  or  as  6,8  to  20.    If  we  therefore  consider  each  tien,  that  their  distribution  in  conducting  bodies,  whe* 

of  these  actions  as  proportional  to  the  quantities  of  the  ther  f^ee  or  influenced  by  one  another,  is  rigorously 

oxide  of  iron  which  they  contain,  whicn  only  supposes  conformable  to  the  laws  of  hydrostatic  equilibrium  , 

the  energy  of  the  combination  to  be  equal,  we  perceive  which  two  material  fluids  obey  when  without  sensible 

thst  if  the  mica  of  Zinwald  contains  20  hundredths  of  weight,  and  whose  particles  possess  the  double  proper* 

the  oxide,  the  other  mica  ought  to  have  6.8.    But  the  ty  of  mutually  repelling  one  another  in  each  fluid,  and. 

resalt^of  Uie  chemical  analysis,  which  was  not  sent  to  attracting  thoifie  of  the  other  fluid,  with  an  energy  re« 

me  till  after  .this  experiment  was  made,  assigned  pre-  dprocally  proportional  to  the  square  of  the  distance, 

dsely  the  same  proportion.     It  cannot  be  doubted.  When  we  come  afterwards  to  deduce  mathematical 

that,  in  many  cases,*  this  kind  of  experiment  may  lead  consequences  from  this  constitution,  for  those  cases  in 

to  curious  results  respecting  the  intensity  of  the  com-  which  they  are  possible,  in  the  actual  state  of  analysis^ 

binatioD.     its  accuracy  cannot  be  questioned  after  the  we  obtain,  not  vaguely,  but  rigorously,  and  in  num- 

experimenta  of  Coulomb,  of  which  we  have  already  bers,  all  the  singular  and  minute  details  which  are  ob- 
given  an  account,  and  every  person  will  be  satisfied  of    served  when  electrified  bodies  are  presented  to  one  an« 

thi«  who  shall  put  it  in  actual  practice.  other  at  fixed  or  variable  distances,  whether  we  make 

them  recede  from  or  approach  to  each  other,  and  ev6n 

hi^      The  experiments  described  at  the  beginning  of  this  when  they  are  brought  so  near  as  to  produce  a  mutual 

rtbe  article,  have  led  US  to  consider  the  magnetic  phenomena  explosion.    In  this  last  case,  indeed,  the  excessive  ra- 
ts produced  by  the  action  of  two  imponderable  prin-  pidity  with  which  the  equilibrium  is  restored  in  all  the 
dples,  which  exist  naturally  in  eveiy  infinitely  small  parts  of  those  bodies  submitted  to  experiment,  a  rapi»- 
psrticle  of  iron,  and  of  eyery  other  magnetic  metal,  dity  which  instantly  re-establishes,  in  each  point,  toe 
without  being  able,  in  any  case,  to  leave  these  particles  new  quantity  of  free  electricity  demanded  by  the  new 
and  enter  into  another.     By  following  out  this  idea  with  state  of  the  system*  and  by  the  hy drostatical  formulae 
the  light  of  experiment,  we  haye  found,  that  when  the  which  express  it;  this  rapidity,  I  say,  is  a  new  indication^ 
nagnetic  metals  were  at  first  atronsly  heated,  and  alter*  by  which  the  fluid  state  of  the  electrical  principle  is  most 
wards  slowly  cooled,  without  bemg  submitted  to  the  strongly  characterised.    It  appears  to  me,  then,  Uiat, 
action  of  any  magnetic  body,  the  two  magnetic  prin*  in  the  state  to  which  the  theory  of  electricity  has  now 
dplet^ere  bron^  back  in  each  particle  to  a  state  been  brought,  and  of  which  the  whole  honour  is  due 
sf  neutrality  which  masked  their  existence.    But  by  to  the  analytical  labours  of  M.  Poisson,  this  theory  itself, 
acting  upon  them  in  this  state  of  indiffisrenoe  by  the  irom  the  fidelity  with  which  all  the  experiments  con^  - 
sole  action  of  another  magnetic  body,  we  have  seen  form  to  it,  holds  out  the  strongest  probability  that  the 
that  tiieae  two  principles  were  separated  by  this  influ*  electrical  principles  are  really  fluids  constituted  as  it  de« 
ence  in  eadi  particle,  one  of  the  two  being  attracted  fines  them  ;  and  then,  from  tne  exact  resemblance  which  . 
and  the  other  repelled.     We  afterwards  found,  that  ia  observed  between  the  eflecta  of  the  electric  and  mag« 
in  this  phenomenon,  the  repulsion  was  exerted  be-  netic  principles,  in  the  case  in  which  the  first  dre  sub-  • 
tween  the  magnetic  principles  of  the  same  name,  jected  to  a  coerciye  force,  there  is  the  same  probability 
«)d  the  attraction  between  principles  of  an  oppo-  that  the  two  magnetic  principles  have-  also  a  similar 
sits  name,  and  that  both  of  theee  tendencies  varied  constitution,  though  the  independence  which  exists  be» 
ndpnxally  with  the  square  of  the  distance ;  so  that  tween  their  actions  and  the  electric  actions  does  not . 
they  are  not  sensible  in  the  natural  state  of  union  of  allow  us  to  suppose  them  to  be  of  the  same  nature  aa.' 
the  two  principles,  because,  in  this  case,  the  two  prin*  electricity. 

aples  act  in  equal  quantities,  and  at  equal  distances.  We  are  now  arrived  at  that  point  to  which  we  are 

Guided  by  thc»e  laws,  we  have  been  able  to  measure  permitted  to  penetrate  in  the  study  of  nature ;  since, . 

the  comparative  quantity  of  free  magnetism  existing  in  oy.the  observation  of  the  phenomena,  we  have  been 

^h  point  of  a  magnetic  body,    jl^  comparing  these  conducted  to.  their  laws,  and  from  these  laws  to  ther 

elementary  forces,  we  have  been  able  to  deduce  the  di«  forces  by  which  they  are  produced.    What  remains  yet 

'^ction  and  the  intensity  of  their  total  resultant }  and  to  be  done  for  the  phenomena  of  magnetism,  must  now 

the  efforts  of  this  resultant,  though  exerting  itself  be*  depend  on  the  perfection  of  mathematical  analysis,  and 

^een  magnetic  prindpfea  alone,  beinff  transmitted  to  on  the  application  of  diemistry  to  the  determination  of 

the  materialrpaitides  of  magnetic  bodies,  in  virtue  of  die  coercive  forces  by  which  the  magnetic  principles 

the  impermeability  which  r^ins  these  two  prindplea  are  retained  in  the  particles  of  bodies ;  or,  at  least,  to 

in  each  of  them,  has  given  us  the  cause,  the  law,  and  the  investigation  of  the  predse  degree  of  those  fiDroea- 

the  measure  of  the  motions  which  were  impressed  up*  which  ia  the  mojst  favourable  for  the  developemeut  of- 

^  these  bodies  when  they  are  presented  to  one  ano-  nuumetism.     ( j.  b.  biot.) 

uer  after  being  mi^etiaed.    For  all  these  purposes.  The  foUowing  are  the  prindpal  works  and  memoirs 

K  has  not  been  necessary  to  form  any  conjecture  re*  on  Magnetism. . 

^ng  the  physical  nature  of  these  pnndplea;  butifit  Norman^s  NewAOraciive,  1581,  &c. 

mould  now  be  asked  what  they  are,  we  may  remark,  Gilbert's  PhytioUigia  Nova  de  Magnde,  a  de  TtUurc 

tnat  there  exisU  the  most  complete,  the  most  perfect,  Magno  Magnete,  Land.  1600. 

mx  the  most  intimate  aqalogy  between  the  laws  of  the  Cabsri  FhUoiophia  Magmdka,  Femr.  16^9* 
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Magnetism,  MAGNETISM,  (Animal))  or  Mcsvertsm,  as  it  has 
^"^'°*'*_  been  sometimes  termed,  fipom  die  person  who  princi- 
pally contributed  to  bring  it  into  notice,  is  a  pretended 
science,  which,  between  30  and  40  years  ago,  excited 
verv  considerable  attention  in  many  parts  of  Europe, 
and  is  still  deserving  of  our  notice,  fixxn  the  insight 
which  it  affords  us  into  the  nature  of  the  human  mind. 
The  following  is  an  outline  of  the  history  of  the  sup« 
posed  discovery. 

About  the  year  1777  or  1778,  Mesmer,  a  German 
physician,  who  had  already  published  some  fandAil 
opmions  respecting  the  influence  of  the  stars  on  the  hu- 
man body,  and  ouier  topics  connected  with  asti^ogy, 
broached  the  doctrine  of  the  power  of  magnetism  over 
the  living  body.  Not  finding  his  ideas  to  meet  with 
that  support  in  his  native  country,  to  which  he  con- 
ceived mey  were  entitled,  he  repaired  to  Paris,  then 
considered  the  centre  of  science  and  dviliaation,  boldly 
Telying  upon  the  confidence  of  his  assertions,  and  the 
credulity  of  the  inhabitants  of  the  French  metropolis. 
Nor  was  his  audacity  disappointed ;  for  he  had  no  soon- 
er declared  his  pretensions,  than  he  met  with  some 
zealoQ^  adherents,  if  not  among  the  most  eminent  men 
of  letters,  at  least  among  some  who  possessed  so  much 
reputation  as  to  produce  a  great  effect  upon  the  public 
mind.  The  object  which  Mesmer  professed,  was  to> 
cure  diseases  of  various  kinds,  by  a  certain  application 
of  magnetism  to  the  human  body ;  or  by  escating  the 
magnetic  influence  whidi  previously  existed  in  it,  al- 
though in  a  latent  or  insensible  state.  After  he  had  re* 
sided  about  a  year  in  Fnmce,  he  published  an  account 
of  his  new  system,  of  which  it  will  not  be  necessary  for 
us  to  lay  b^ore  our  readers  more  thaa  a  bare  ontlineL' 

^       Some  of  the  leading  positions  are  as  follows:  Magtie^ 

principles*  tism  is  a  fluid  of  the  greatest  tensity,  so  as  to  s^iproack 
to  an  immaterial  or  eUierial  nature,  which  pervades  all 
the  universe,  and  fflls  all  the  pores  or  vacancies  that  are 
not  occupied  by  grosser  matter.  It  is  sapposed  to  be 
the  primary  cause  of  many  of  the  i^ve  properties  that 
we  observe  in  tiie  universe,  and  espeeialiy  to  communi- 
cate to  them  the  original  impulses  of  motion  and  sensa- 
tion. The  human  body  is  capable  of  receiving  the  mag- 
netic infloenoe,  and  the  nerves  appear  to  be  the  media 
by  which  it  is  transmitted  through  th^  difierent  organs. 
This  animal  magnetism,  wlicn  excited  or  liberated,  is 
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capable  of  being  communicated  from  one  body  to  sno-  ^mi 
ther,  and  accumulated  in  them,  analogous  to  what  we  ^^ 
observe  with  respect  to  the  electric  fluid.  It  has,  ho«« 
ever,  many  peculiarities  in  which  it  diflSers  fjnunAif 
agent ;  of  which  one  of  the  most  remarkable  is,  that  it 
may  he  transported  to  a  considerable  distaifce,  witboat 
the  intervention  of  axvy  other  snbstanoe ;  and  it  hisihs 
the  peculiarity  of  arocting  certain  indivtduab  akne, 
while  it  has  no  perceptible  effect  upon  others,  a  tf  er* 
ence  of  constitution  which  csa  only  be  ascertained  hf 
actual  experiment.  But  the  most  important  pn^Mrty 
of  aninuu  magnetism  is  its  power  in  curing  diseiM^ 
whidi  it  possesses  in  a  degree  that  eould  not  nave  been 
previously  conceived,  but  of  the  actual  existaiee  (£ 
which  we  have  the  most  und<rabted  evidence ;  its  opt* 
ration  upon  the  body  being  through  the  medium  of  the 
nervous  83rsteni,  it  rollows,^that  what  we  osudly  sty^ 
nervous  diseases,  are  those  that  come  mare  immedi^ 
ly  under  its  influence. 

In  proof  of  hiff  hypothesis,  and  of  the  power  of  ang-  P^T* 
netism  over  the  human  body,  Mesmer  and  hisadherflorts 
confidently  appealed  to  their  success  in  the  care  of  dis- 
eases; and  so  great  did  this  appear,  and  so  unqn^oft. 
sb^  was  the  evidence  on  iriuch  it  seemed  to  he  nmno' 
ed,  that,  for  some  time,  scarcely  any  opposinon  w0 
made  to  it,  and  it  was  regarded  as  the  most  unreasons* 
ble  scepticism  to  doubt  of  its  reality.  Mesmer,  whe* 
ther  we  consider  him  as  an  impostor,  or  an  eBtkosast) 
a  point  which  is  now  perhaps  not  very  ea^  to  detcf* 
mine;  did  not  lose  the  opportunity  which  was  sffffw 
him  of  improving  his  fortune,  so  that,  in  the  shaft  f{MC0 
of  two  years,  he  accumulated  a  very  large  property,  it 
was  perhaps  more  to  this  circumstance  tlnn  to  thepoiv 
love  of  truth,  or  a  genuine  zeal  for  scienoe,  that  «e  tfV 
hadebted  for  the  investigation  which  took  ukce  inO 
the  merits  of  the  new  practice.     The  estabWied  fittw- 

Sof  Paris,  finding  themselves  completely  e^^P^  ^ 
is  forei^  empiric,  made  a  remonfitrance  on  nie  stf^ 
ject  to  the  Coort ;  and  this  appKcation  fertomrtel^  prtv 
duced  the  appointment  of  a  set  of  eight  coimnistKsi^' 
of  whom  the  most  eflective  were  five  membffs  of  »»« 
Acadiemy  of  Sciences,  Bailly,  Le  Roy,  de  Boey,  Lsjr»»- 
sier,  and  Franklin.  This  last  jAilosopher  took  the^ 
in  the  inqtiity,  far  which  he  wAs  pecuUtriy  adapted,  vf 
his  acute  and  powerful  undecsbaidfaig,  and  to  ban,  ^ 
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nwgoitlm,  iMijiimetilm  witb  hit  ooneigiie%  we  ave  inclebted  for  i»«it  not  onit  to  mentioii,  diat  an  essential  part  of  the  MagnHlmift 

Ammal.    ^^  ^f  i)^^  jj^^g^  valuable  specimens  of  scientific  re-  Appaialua  was  a  piano-ibrte,  on  wfiich  different  airs    AnlmaL^ 

search  that  is  to  be  met  with  in  the  hisUny  of  philosophy,  were  plajwd^  that  were  occasionally  accompanied  h^  the 

The  first  object  of  the  cmnmissionors  was  to  make  voice,  in  oonfimniCy  widi  one  of  Mesmer's  principles^ 

themselves  thcwoi^ly  acquainted  with  the  &ct8 ;  and*  that  the  mafnetic  virtue  is  excited  or  concentrated  by 

as  the  MMrationa  of  aniinal  magnetism  were^  at  that  aound.    The  eommissioners^  in  shorty  fully  convinced 

tme,  soby  directed  to  its  power  in  curing  diseasei^  Aemseivcs,  that,  whatever  was  to  be  regarded  as  the 

they  Umited  Uieir  inquiries  ahi^gether  lo  this  point  causey  the  eiboks  were  really  such  as  had  been  repre- 

Memer  and  his  pupik^  encouraged  by  the  unbounded  aentedt  and  that,  at  ieatt  in  a  great  majority  alt  cases^ 

jttcesss  of  their  pracdoCj  had  grown  more  confident  in  the  cruet  weve  actually  produced  upon  the  patients^ 

rf^ted  by  them  m  order  to  serve 


Cansions^  sothetth^n<»wwent  sofar  aatoas»  and  were  not  counterfe 

theeffica<7<^aninial  magnetism  was  not  eon-  theporposesc^themagnetiser. 
fined  to  the  nervoas  system,  but  thst  it aeted  upim eve-        Toe  moat  intsresting  object  of  the  investi^tion  still  How  pro* 

ry  part  of  the  animal  finame ;  and^  in  fine,  they  support-  remained,  to  discover  upon  what  principle  this  extraor-  ducod. 

ed  the  doctrine,  that  all  diseases  are  but  modifieationa  dqiary  power  Jictad ;  whether  it  was  some  phyaical 

of  the  same  morbid  oonditicxi,  and  that  magnetism  ia  agent,  whidi  jprodoeed  a  certain  effect  upon  the  whole 

the  universal  remedy,  which  may,  with  equal  propriety,  or  any  part  of  the  living,  body,  or  whether  the  effect 

be  applied  to  all  of  them.    This  bold  declaration,  while  was  produced  thnni^  the  medium  of  the  imagination, 

it  seemed  to  strength^i  the  practice,  in  fiuA  laid  it  more  For  this  purpose,  tii^  determined  to  repeat  the  process 

open  to  the  attadu  of  its  opponents ;  as,  by  increasing  of  niagnetuing,  preaaely  as  it  was  pertonned  bv  Mes- 

the  alleged  spbare  of  its  operation,  it  fiicilitated  the  mer,  but  in  such  a  manner  as  to  divest  it  of  all  those 

means  cf  detection.    Mesmer  was  too  hauf^ty,  or  too .  -circumatanees  whidi  m^t  be  supposed  to  affect  the 

prudent,  to  hold  any  coaununioation  with  the  oonimis-  minds  of  the  patients.     Before,  iumever,  we  give  an 

^ion ;  but  hie  pupil  Dealon,  who  probaUy  possessed  Acooost  of  the  experiments  po^ormed  by  the  oommis* 

more  candour  and  more  eradmlity,  did  not  hiftitate  to  aioners,  it  may  be  nroper  to  notice  a  few  of  the  obser- 

disdose  the  mysteries  of  his  art,  and  even  admitted  the  vations  whichtheyhaa  previously  made  upon  the  sub-    ' 

pbilosppbcM  to  witness  his  ^erationa.     These  are  mi-  ject    They  firand,  by  means  of  the  magnetic  needle 

nutelv  detailed  in  a  menoir  whieh  they  puMished,  and  and  die  electrometer,  ttiat  no  proper  magnetism,  or  elec- 

rocets       which  was  attribiited  to  fthepennf  Fnnklin*    Without  Aricity,  waa  actually  et<dved ;  there  was  no  perceptible 

»cribed.   prooeediaig  to  a  xnuMite  detail  of  the  taampulations^  operation  amon  way  of  the  senses,  nor  were  they,  as  by- 

whicfa  ace  no^^  universally  acknowledged  to  be  in  them^  etanders,  aoeeted  m  any  way  whatever.    They  observ- 

selves  akogiBlher  unimportant,  we  may  briefty  stal^  ed  that  a  majority  of  the  patients,  who  experienced  the 

that  the  subjects  (^  the  experiment  were  seated  roiuid  a  moat  vieicot  crises,  were  women,  andtheseof  anhyste- 

Jkind  of  chest,  whence  issued  a  number  of  ii'on  rods,  rical  or  h^ily  excitable  temperament,  and  ^erally 

which  ware  directed  to  each  individual,  and  which  among  the  most  ignorant  or  unhifernied;  and  it  not  un- 

mi§^  be  applied  to  the  part  of  the  body  that  waa  in*  Aemioitly  happened  thltt  die  oonvukions,  or  other  cri- 

tended  to  be  more  partieidarly  auhjeeted  to  theimagne-  deal  changes,  were  induced,  or  at  least  had  begun  to 

tic  infiuenoe.    The  patieiM  were  coiuiecfeed  together  by  manifiast  diemaelves,  befi>ne  the  operator  had  entered 

a  chain,  a^d  alao  cemmunioafted  with  each  other  by  vpon  his  manipalationa.    These,  Mid  ether  analc^rous 

their  hands,  while  the  opecator  moved  ircm  nods,  or  circumstances,  neeessarily  impressed  the  minds  of  the 

merdy  his  fingers,  in  ^Nuious  directions  before  the  face,  philoaaphers  with  a  strong  conviction  of  what  was  af- 

or  over  <lifierent  naits  of  the  body  of  jtbe  patiimbi ;  and  terwaras  proved  In^  doect  ex^periment ;  but  they  never- 

what  waaiieeiaeaa  still  more  poweiiul  mediod  of  exes-  thekss  detOTnined  to  investigate  the  matter  with  the 

Nation,  he  occasionally  pressed  with  considemble  force  most  serupuloiu  accuracy,  and  in  such  a  manner  as  to 

upon  the  stomach,  or  the  different  parts  of  the  abdo-  leave  no  room  fior  any  rational  doubt  upon  the  subject.  * 
men.  In  the  first  plaee,  they  allowed  themselves  to  be  mag-  Ezperi- 

Ailer  these  several  manipulations  had  been  perse-  netised  by  Deslon ;  tliey  subasitted  to  everv  part  of  his  ments  of 

vered  in  fi»r  a  length  o^  time,  which,  according  to  the  procees,  end  repeated  it  for  a  sufficient  number'  of  tmies,  i^«  (^<^* 

effect  that  ensued,  varied  from  eae  to  three  or  fonr  hot  wtthoat  any  crisis  being  produced.    Some  of  them,  mi's^oners. 

hours,  what  was  called  the  cr/m  waa  produced.     This  who  were  in  a  ddicate  state  of  health,  were  harassed 

ennsi^ed  in  some  visible  change,  duA  manifested  itsdf  and-iatigaad  by  lemaim'ng,  fin*  some  hours  together,  in 

either  in  the  fiincCiOBS  or  ccmdition  of  the  patianta ;  a  etate  of  constraint,  «id  by  the  strong  pressure  wbich 

aome  of  them  were  thrown  into  convulsions ;  some  had  was  made  upon  the  atomach  and  abdomen,  but  nothing 

fiu  of  involuntary  knitter,  or  weeping ;  some  tittered  occurred  in  any  way  resembling  the  specific  effects  of 

loud  shrieks,  or  piercing  cries ;  while,  in  others,  there  aniraail  magnetism.     From  these  trials,  they  concluded 

was  the  oontriury  state  induced  cf  stupor  or  coma.     All  that  the  magnetic  influence  has  no  actiqn  upon  thp 

these  si^mptaiBs,  although  perfeedv  invohuitary,  atiU  bodjr  while  in  a  state  of  health  ;  th^  therefore  proceed- 

had  an  immediate  connexion  with  the  nervous  syetem ;  ed,  in  the  next  place»  to  examine  its  effects  upon  indi- 

hut  what  was  mere  remarkable,  the  commissioners  wit*  viduals  labouring  under  disease.    For  this  purpose,  a 

aessedcases'in  which  the  less  equivocal  effect  of  homor-  certain  numlier  of  patients  that  had,  on  fonner  occa- 

rhage  from  the  lungs  and  the  stomach  was  the  conse-  sions,  experienced  the  crisis,  were  removed  from  their 

ttuenee  of  the  magnetising  process.     It  waa  observed,  usual  place  of  exhibition  to  a  more  private  situation, 

taat  the  subjects- of  the  experiments  were  at  all  times  and  were  again  magnetised,  under  the  care  of  De^loii 

under  tfae-ijovnediata  inffuenoe  of  the  operator,  so  that  himself;  but  no  persons,  except  the  commissioners,  were 

any  alteration  in  his  gestures,  or  even  in  his  looks,,  pro.,  present,  and  the  most  perfect  silence  and  decorum  were 

dueeda  viaiUe  change  in  the  symptoms  whidi  were  ex-  preserved.     Other  individuals,  labouring  utider  similar 

Qtted ;  at  one  time  converting  a  stateof  stupor  into  vio-  diseases,  who  had  not  before  been  operated  npon,  were 

lent  convulsions,  and  at  other  times  checkmg  the  con-  likewise  magnetised ;  and  die  general  result  was,  that 

i«ilsk«is»  and  inducing  almst  perfect  inseaaibilily.  We  Deslon's  patients  alone  were  affected,  and  these  in  a 
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M«giitiUm«  much  less  degree  than  when  they  had  heeii  cfperBted 
*  Animal,     upon  on  former  occasions,  surrounded,  as  they  had 
^*"'*"^'^^*^>  been,  by  a  number  of  people,  who  came  prepao^  to 
witness  some  marvellous  transactions,  distracted  by  the 
noise  and  clamour  which  prevailed  in  the  assembly,  and 
having  tlieir  feelings  excited  by  a  variety  of  circum- 
stances, which  were  now  carendly  guarded  against. 
And  even  the  effects  which  were  pro£ioed,  were  of  a 
very  suspicious  and  eauivocal  aspect,  and  altogether 
much  more  resembled  those  tliat  might  be  fairly  attri- 
buted to  agitation  of  the  spirits,  to  &tigue,  or  to  vym- 
puthy  with  the  emotions  that  were  excited  in  others, 
than  to  any  change  that  was  induced  upon  the  body  by 
a  physical  agent 
^Farther  ei-      It  Was,  however,  determined  not  to  rest  with  mere 
|Hriaient&   surmiscs  or  conjectures,  although  they  might  appear  to 
.   be  built  upon  the  strongest  foundation ;  and  tne  com- 
missioners, accordingly,  proceeded  to  a  fart|ier  set  of 
.ex^^eriments,  which  may  l>e  regarded  as  perfectly  deci- 
sive.    A  certain  number  of  individuals  being  selected, 
'Who,  on  former  trials,  were  foond  the  most  susceptible 
of  the  influence,  whetlier  from  the  temperament  of  the 
mind  or  of  the  body,  had  their  eyes  bandaged,  and 
were,  in  this  state,  subjected  to  the  magnetic  process. 
Under  these  circumstances,  it  was  found  that  the  pa- 
tients were  no  longer  able  to  perceive  towards  what  part 
of  the  body  the  magnetic  influence  was  particularly  di- 
rected, which  before  had  always  been  the  case.  They  fire- 
quentlv  fell  into  the  cruis  when  the  process-had  not  been 
gone  through ;  and  at  other  times,  wnen  it  had  been  per- 
formed, but  without  their  being  conscious-of  it,  they  did 
not  experience  the  usual  convulsions.     There  was,  in 
short,  sufficient  evidence  to  prove,  .that  when  the  pa- 
•tients  were  no  longer  able  to  see  what  was  going  ror^ 
wards  around  them,  and  especially  when  a  litUe  artifice 
was  employed  to  deceive  them  with  respect  to  the  pro- 
eeedings  of  the  operator,  the  supposed  magnetic  effects 
had  no  connection  with  the  alleged  cause,  while  they 
exactly  corresponded  to  what  might  have  been  suppos- 
^  to  be  the  case,  upon  the  supposition  that  the  whole 
was  referable  to  the  influence  of  the  imagination.    We 
tliink  it  unnecessary  to  enter  more  into  detail  with  re- 
spect to  individual  &cts,  or  the  results  of  particular 
experiments  ;  but  to  those  of  our  readers  who  may  feel 
^  an  interest  in  developing  the  operations  of  the  human 
mind,  and  in  observing  the  powerful  influence  which 
it  exerts  over  the  physical  functions,  we  shall  strongly 
recommend  the  perusal  of  the  report  which  was  pub- 
lished by  the  commissioners.  They  will  be,  at  the  same 
time,  gratified  by  an  admirable  specimen  of  an  experi- 
menta.  investigation,  ccmducted  in  the  true  spirit  of 
philosopliical  research^   where  nothing  was  admitted 
without  due  evidence,  and  where  every  possible  objec- 
tion was  anticipated  and  removed. 

A  summary  view  of  the  labours  of  the  commission- 
ers was  drawn  up  by  Bailly,  and  was  delivered  b^  him, 
in  the  form  of  an  address,  to  the  Academy  of  Sciences. 
It  concludes  with  the  following  just  reflections :  "  Man 
possesses  the  power  of  acting  upon  his  fellow-crea- 
tures, of  agitating  their  nerves,  and  ef  even  throwing 
them  into  convulsions ;  but  this  action  is  not  to  be  con- 
sidered as  of  a  physical  nature.  We  cannot  perceive 
that  it  depends  upon  any  communicated  fluid ;  but  it 
appears  to  be  entirely  of  a  moral  nature,  and  to  operate 
through  the  medium  of  the  imagination.  It  is  an  ac- 
tion which*  is  almost  always  productive  of  dangerous 
consequences,  wiiich  can  never  be  admitted  into  philo- 
sophy, and  which  it  is  useful  to  be  acquainted  with, 
sicrely  for  the  purpose  of  being  able  to  guard  against 
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its  effects.    Magnetism  v^ll  not,  howeveir,  be  withoot  Vi 
its  advantages  to  that  philosophy  which  condemns  it, 
as  it  furnishes  us  with  an  additionid  fact  in  the  history  of 
the  errors  of  the  human  mind,  and  exhibits  a  most  iii« 
teresting  example  of  the  power  of  the  imsu^natioiL'' 

When  the  report  was  made  public,  its  efrect  was  whit 
might  naturally  have  been  expected  firom  it  Evoy 
one  was  convinced  of  the  justness  of  the  reasoning,  and 
the  decisive  nature  of  the  experknents ;  and,  for  some 
years,  animal  magnetism  was  no  longer  heard  of,  orn^ 
membered  only  as  exhibiting  a  train  of  facts,  calcubU 
-ed  to  illustrate  the  nature  of  the  human  -frame.  But 
ignorance  and  credulity  are  plants  that  take  too  deep 
root  to  be  easily  eradicated,  when  they  have  once  be- 
come thoroughly  established ;  and  even  when  thej  have 
been,  m  it  would  appear,  completely  destroyed,  still 
they  spring  up  again,  and  flourish  witi^  renewed  vi<. 
gour.  Some  years  oiler  animal  magnetism  had  been  dis« 
carded,  a  deception  of  an  analogous  kind  was  import- 
ed from  Amenca,  in  the  form  of  what  was  caDedthe 
metallic  tractors,  which  served  to  enrich  the  pAtentee,  jUgJ 
and  to  amuse  the  public  mind,  until  the  delusion  was  um 
detected  by  the  acuteness  of  Dr.  Haygarth.  His  panipb. 
let  on  the  tractors  may  be  consider!^  as  a  valuable  an* 
pendix  to  the  'report  of  the  commissioners,  and  amply 
confirms  the  general  principle,  that  the  power  of  the  ima- 
gination  in  the  cure  of  disease  is  almost  without  limits ; 
so  that,  except  a  complete  and  sudden  alteration  of 
physical  structure,  or  the  restoration  of  lost  paita,  there 
IS  scarcely  any  change  so  considerable,  whi6h  may  not 
be  effected  through  its  intervention.  It  not  only  pos- 
sesses an  indefinite  power  over  what  are  styled  nervoos 
diseases,  where  the  primary  affection  oonsbts,  as  far  is 
we  can  judge,  in  some  change  in  the  action  of  the  bnin 
and  its^appendages;  but  even  diseases  of  the  sanguife- 
rous system,  and  of  the  different  organic  functioni, 
appear  to  be  by  no  means  exempted  from  its  influaice. 

Of  these  positions,  ive  apprefiend  that  every  indi?i- Prtd 
xiual  in  this  country,  who  has  any  pretension  to  science  j^ 
or  infortnation,  is  ftilly  convinced ;  but  we  find  that  in  *f*" 
Germany,  that  country  which  is  so  feitile  in  mysticism, 
both  physical  and  metaphysical,  animal  magnetism  has 
BtiU  its  adherents,  and  lAese  not  merely  among  the  vul- 
gar, but  even  among  men  of  learning.  Those  of  oar 
readers  who  were  not  previously  acquainted  with  the 
fact,  will  be  not  a  little  surprised  to  learn,  that,  in  some 
of  the  German  universities,  so  renowned  for  Aeir  inde- 
fatigable research  and  profotind  erudition,  animal  mag* 
netism  tdces  its  place  with  the  other  sciences,  and  hai 
its  professors  and  lecturers ;  that  journals  are  devoted  to 
recording  the  cures  that  are  performed  by  it ;  and  that 
the  cases  st&nd  upon  the  same  evidence,  and  are  re- 
ceived with  the  same  degrees  of  confidence  with  other 
medical  facts.  When  we  reflect  that  medicine  is  a  de- 
partment of  knowledge  which  ultimately  rests  upon 
testimony,  we  cannot  be  surprised  at  the  slow  ptogre» 
which  it  has  made,  at  the  many  ccmtradictory  state- 
ments which  it  contains,  and  Uie  retrogradations  to 
which  it  is  perpetually  subject  We  are,  indeed,  almost 
led  to  despair  of  obtaining  any  certain  and  determinate 
advancement  in  what  rests  upon  so  uncertain  and  flaff- 
tuating  a  basis,  and  fliust  be  so  fiirdbly  impressed  wmj 
the  aberrations  of  the  human  mind,  as  to  retire  n«n 
the  investigation  in  a  state  of  scepticism  with  regaruto 
every  thing  except  its  feebleness.     («.) 

MAHOMET,  MoHAHMBo,  or  MuHAiiiiBn,tfte^ 
brated  Arabian  impostor,  was  bom  in  the  yes^  ^w. 
and  was  descended  from  the  most  distinguished  cb)^ 
of  the  Koreish  Arabs,  who  held  the  high  office  of  guanl- 
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jng  Ae  CmIm,  dt  msprnxB  tsaqia  oS  Meooa.    Hk  father,  wluch  he  called  the  Konm ;  and  appealed  chiefly  to    Mohnm^t 

Abdallah,  waa  the  youoaeat  of  tea  lODa ;  and,  haviog  the  excellence   of.  its  doctrine,  and  the  beauty    of     ' 

died  in  early  lifti^  beftre  he  could  improve  his  little  na^  its  language,  as  proofs  of  its  inspiration.     But  still 

trinooy  by  commerce,  left  hia  widow  Amina  and  aer  the  progress  of  his  tenets  was  extremely  b\ow,  and 

chiM  in  a  atato  <^ great  pavi^ity.    Their  whole  stock  is  the  people  always  demanded  the  evidence  of  miracles. 

said  to  have  consiatad  only  of  five  camela,  and  one  Ethio-  He  affirmed  hia  power  to  perform  them;  butall^^ed, 

|ttan  Amale  akve.    Saaa  dSter  he  lost  hia  mother  also,  that  the  gross  unbelief  of  mankind  would  render  them 

aiurwaa  taken  into  d]^  family  of  hia  unde  Abu-Taleb ;  fruitless ;  and  that,  as  the  rejection  of  such  evidence 

who,  aa  the  head  of  the  tribe,  waa  at  that  time  both  the  was  an  unjiardonable  offence,  he  would  not  expose 

Drinoeaadthe  pontiff  of  Mecca,  and  under  whose  care  them,  in  their  present  state  of  mind,  to  the  haaard  of 

Jbe  was  wellisaintcted  in  the  arts  both  of  war  and  com-  committing  it.    While  he  refused,  however,  to  work 

meros.    He  Mpaained,  however,  in  comparatiYe  obacu-  miracles,  he  related  them ;  and  solemnly  affirmed,  that 

xity  tiQ  Ifae  afleof  d5,  whaq  he  became  actor  to  the  wi-  he  had  bsen  transported  to  the  heaven  of  heavens ;  that, 

dow  of  a  wes^y  trader,  whorewairded  his  fid^ty  with  on  a  white  beaat,  less  than  a  mule,  but  larger  than  an 

her  hand  mad  finctupe,  and  raised  him  to  an  equality  with  ass,  he  had  been  conv^ed  from  the  temple  of  Mecca  to 

ahe  first  merdumta  in  the  dty.  He  is  said  to  have  been  that  of  Jerusaleoa ;  had  successi veljfr  ascended  the  seven 

alwaya  remarkahle  for  the  gravity  of  hia  deportment,  .heavens  with  his  companion  Gabriel,  receiving  and  re- 

and  a  strict  attention  to  the  exerdses  of  devotion ;  and,  turning  the  salutations  of  the  blessed  inhabitants ;  had 

after  hia  masriage  with  the  wealthy  Kadijah,  he  retired  then  proceeded  alone  within  two  bow-shots  of  the 

every  year,  in  me  month  of  Ramadan,  for  the  ^rpose  throne  of  the  Almighty,  where  he  felt  a  cold  whidfi 

<^  fasting  and  prayer,  to  a  cave  in  Mount  Kara,  near  pierced  him  to  tl^^  heart,  and  wastbuched  on  the  shoul- 

Mecca.    Adding  the  offices  of  charity  to  the  profession  der  by  the  hand  of  God,  who  commanded  him  to  pray 

ef  piety,  he  attracted  the  general  respect  of  hb  fellow*  50  times  a>day,  but,  by  .the  advice  of  Moses,  he  had 

dtiaens ;  and,  after  a  period  of  fifteen  years  q>ent  in  prevailed  to  have  the  number  reduced  to  five ;  that  he 

these  pioaa  practioea  and  sohtary  meditationa,  he  either  then  descended, to  Jerusalem,  and  remounting  his  mys« 

^ncied  hioaaelf,  in  hia  enthuaiam,  really  to  be,  or  thought  terious  animal,  returned  to  Mecca,  after  pctrformin^,  in 

himself,  in  hia  bypocsiay,  well  entitled  to  assume^  the  the  tenth  part  of  a  nicht,  a  journey  or  thousands  of 

character  of  an  tnqiired  pnq>het  25'^'**     '^^^  truth  of  the  story  was  attested  by  Abu« 

In  the  year  609,  .having  withdrawn  with  hia  family  peker;  and,  with  other  marvellous  tales,  had  no  small 

to  his  famudte  place  of  setirement,  he  dedared  that  tfaie  influence  on  the  minds  of  ignorant  Arabs, 

angel  Gatoiel  had  appeared  to  him  in  die  night,  and  .    The  Koreish  tribe,  however,  continued  to  prosecute 

cooimisaioiied  him,  as  the  apostle  of  God,  to  restore  to  hia  followers  with  the  utmost  animosity;  and  obliged 

iu  purity  the  religion  of  Abraham  and  IshniaeL     His  many  of  them  to  flee  for  refuge  to.the  king  of  Ethiopia, 

iint  oonverta  were,  hia  wife  Kadiiah,  his  slave  Zeid,  and  The  death  of  Abu-Taleb,  who  had  protected  the  per- 

his  young  cousin  All ;  and,  at  tne  dose  of  threq  years  aon,  while  he  opposed  the  principles,  of  Mahomet,  left 

sfter  the  assumption  of  Us  mnophetical  Mce,  he  had  him  completely  exposed  to  the  designs  of  hia  persecu- 

only  prevailed  with  his  friend  AbunBeker  and  ten.other  tors ;  and  his  uncle's  successor  being  a  declared  enemy 

dtiaens  of  Mecca  !»  acknowledge  his  mission,  and  to  of  the  fiunily,  an  attempt  was  made  to  extiertninate  the 

Beoounce  the  practice  of  idolatiy.  rising  sect,  by  taking  away  tlie  life  of  its  founder.   The 

In  6 19,  at  an  entertainment  given  by  Ali  to  their  plot  having  been  divulged,  Mahomet,  and  his fKendAbu- 

mataal  kinsmen,  he  openly  declared  his  power  as  an  Seker,  made  their  escape  during  the  night,  while  the  de- 


iDfpired  prophet,  and  adsed  aloud,  **  Who  among  you  voted  Ali,  in  the  green  robe  of  the  prophet,  took  his  place 

will  assist  me  to  sufqport  my  bimten?  Who  among  you  on  the  bed,  and  awaited,  but  appeased  the  wrath  of  the 

will  be  my  brethren,  and  my  vizier?"     While  tte  rest  murderers.    The  two  fugitives,  after  concealing  them* 

9i  his  ass^nblcd  friends  w^re  regarding  him  with  asto*  selves  three  days  in  a  cave,  made  their  way,  by  a  perilous 

nidunent  and.  contempt,  his  cousin  Ah,  who  had  wait*  journey  along  the  coast,  to  Koba,  in  the  vicinity  of  Me* 

ed  for  some  higher  cmef  in  the  fiunfly  to  end>race  the  dina;  and,  on  the  following  day,  the  impostor  was  car- 

^iSsx,  at  length  exclaimed  with  enthusiastic  transport,  ried  into  Uiat  city  in  triumph  by  500  of  its  richest  in* 

"  O,;ipQ0tle  of  .God,  I  am  the  man  1  and  I  wiU  beat  habitants,  who  had  before  this  time  become  his  devoted 

out  the  teeth,  puU  out  the  eyes,  rip  up  the  belly,  and  admirers  *.     Here  he  assumed  the  sacerdotal  and  regal 

break  the  legs  of  all  that  oppose  you*"    The  prophet  office ;  and  prodaimed  his  authority,  by  a  new  revela* 

threw  hia  arma  around  the  neck  pf  this  fanatical  prose*  tion  from  heaven,  to  propagate  his  religion  by  the  sword, 

K,  (thus  proving,  by  his  approbation  of  such  a  ipirit,  granting  liberty  of  conscience,  or  rather  exemption  from 

Buthly  origin  ok'  ms  system,)  and  blessed  him  aa  his  destruction,  only  upon  the  conditipn  of  a  heavy  pecu« 

hrother  and  his  depuly.    Hia  unde  Abu-Tdeb  exerted  niary  tribute.    He  stimulated  the  courage  of  his  follow* 

aU  bid  ei\deavoura  to  diaiuade  his  aon  and  nqphew.  from  ers,  by  preaching  the  strictest  predestinarianism,  and  as* 

penevering  in  tb^ir. frantic  schemes;  but,  in  the  mean  auring  every  man  of  in£dlible  safety  till  his  appointed 

time,  resplved  to  protect  their  persons  iirom  the  rage  of  and  unavoidable  hour.    He  excited  their  cupidity,  by 

his  tribe.    Mahomet  labouced,  with  the  most  persever*  directing  the  apoil  (with  the  exception  of  one-fiflh  re* 

M  assiduity,  to  omvinoe  his  countrymen  cf  the  truth  of  tained  for  the  aervice  of  the  dtar)  to  be  faithfully  dis* 

h'u  mission,  calUii^  upon  th^an,  in  hia  puUic  harangues,  fibuted  among  the  soldiers.     He  gratified  their  sensa« 

^  renounce  thejr  idolatry,  for  the  pure,  and  simple*  and  dity,  by  giving  up  to  their  possession  the  female  cap* 

fationd  bt^f  of  the  divine  unity;  a^d  promising  bis  tivea;    and  he  roused  their  religious  enthusiasm,  by 

converts  a  futuire .  paradise,  of  such  sensual  gratifica*  the  assurance  of  a  martyr's  crown  to  every  individual 

tioaftsshe  knejv.to  he  inppt  auit^d  to  their  charac*  who  should  fall  in  battle.   '' The  sword/' he  exclaimed, 

ter.    Thefe  .diaoouraea  he   coUeqted  into  a  yjdttme»  V  IB  the  key  nf  heaven  and  of  hell;  a  drop  of  blood  shed 

•  ThkJtJgtitrfM^htaietfiiliPtjflie^M  Ihe  KitlidajorJttlj,  A.D.<;?3 
»«  Beoika* 
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MAHOMET. 


Mahomet,  in  the  cjiuse  of  God,  a  night  spent  under  arms,  is  of 
'  more  avail  than  two  months  of  fasting  and  prayer.  Who- 
soever falls,  in  battle^  his  sins  are  forgiven.  At  the  day 
of  judgment,  his  wounds  shall  be  resplendent  as  ver- 
milion, and  odoriferous  as  musk ;  and  the  loss  of  his 
limbs  shall  be  replaced  by  wings  of  angels  and  cheru- 
bim." By  these  motives  his  armies  beouoae  invincible ; 
and,  in  their  first  encounters,  were  powerfully  aided  by 
his  own  enthusiasm  or  artifice.  At  the  battle  of  Beder, 
where  his  troops  were  very  inferior  in  number,  he 
placed  himself,  with  his  friend  Abu-Beker,  on  a  wood- 
en throne  out  of  the  reach  of  the  enemy's  weapons, 
where  he  prayed  for  the  appearance  of  Gabriel  with 
8000  angels ;  but,  at  the  moment  when  his  soldiers  be- 
gan to  droop,  he  mounted  his  horse,  and  casting  a 
handful  of  sand  in  the  air,  rushed  forward,  exclaiming, 
**  Let  their  faces  be  covered  with  confusion !"  His 
words  and  gestures  revived  the  enthusiasm  of  his 
troops,  who  shouted  their  war  cry,  and  defeated  the 
Koreish.  A  succeeding  engagement,  however,  had 
nearly  proved  fatal  to  the  life  of  the  prophet,  who  was 
wounded  in  the  face  with  a  javelin,  and  with  difficulty 
conveyed  to  a  place  of  safety.  After  many  struggles, 
in  most  of  which  Mahomet  was  personally  concerned, 
a  truce  of  ten  years  was  made  with  the  Koreish,  which 
proved  the  weakness  of  his  party  ;  but  having  in  the 
mean  time  made  several  converts  among  his  late  oppo- 
nents, and  secured  the  services  of  the  Arabian  tribes,  he 
sudderily  violated  the  treaty,  surprised  the  city  of  Mec- 
ca, and  entered  the  place  of  his  nativity  as  a  triumphant 
conqueror,  in  the  year  629-  He  spared  the  citizens, 
who  were  soon  persuaded,  when  under  his  power,  to 
profess  his  tenets,  but  destroyed  the  idols  of  the  Caaba, 
and  prohibited  for  ever  any  unbeliever  to  appear  or 
dwell  in  Mecca.  Seixing  the  first  pretence  &r  decla- 
ring war  against  the  emperor  Heraclius,  he  dispatched 
his  troops  towards  Palestine,  who  obtained  a  bloody 
victory,  or  rather  secured  a  safe  retreat,  after  the  loss  of 
three  successive  leaders.  His  followers,  partly  awed  by 
his  threatened  excommunications,  and  partly  animated 
by  their  own  aeal,  contributed  their  private  treasures 
for  the  prosecution  of  the  war ;  and  in  the  year  630,  the 
prophet,  clad  in  his  green  robe,  and  seated  on  his  white 
mule,  led  an  army  of  10.000  cavalry,  20,000  infantry, 
and  12,000  camels,  to  the  confines  of  Syria.  In  vain, 
he  exclaimed  to  his  troops,  when  fretting  and  fainting 
under  the  heat  of  the  desert,  "  hell  is  hotter."  Num- 
l)en  deserted  his  standard;  and  professing  to  have  suffi- 
ciently spread  the  alarm  of  his  name,  but  probably  dis- 
covermg  the  superior  strength  of  the  Roman  emperor, 
he  confessed  that  the  expedition  had  not  been  directed 
by  the  angel  Gabriel,  and  immediately  retraced  his 
steps  to  M^ina.  During  tlie  two  following  years  he 
occupied  himself  in  preadiing  at  Medina,  and  in  a  pil- 
grimage to  Mecca,  while  he  dispatched  his  generals  to 
carry  on  the  work  of  conversion  by  the  swokI.  At  the 
age  of  6S  years  his  health  rapidly  declined ;  and  he 
used  to  affirm,  that  he  had  been  poisoned  at  Chaibar  by 
a  Jewish  female.  He  lingered  fourteen  days  under  the 
influence  of  a  bilious  fever,  which  deprived  him  at  inter- 
vals of  the  use  of  his  reason.  According  to  the  accounts  of 
his  biographers,  he  publidv  offered  to  make  restitution 
toany  person  whom  he  could  be  charged  with  having  in- 
jured ;  to  have  given  freedom  to  his  slaves,  and  to  have 
waited  the  approach  of  death  with  the  greatest  firmness. 
But  occasionally  he  displayed  such  childish  impatience. 


as  to  excite  the  reproaches  of  his  wife  Ayesho,  and  assd 
to  excuse  his  complaints  by  asserting  that  the  actttensn 
of  his  sufferings  were  necessarily  proportioned  to  die 
extraordinary  honours  with  which  he  had  been  diitiii- 
guished.  Till  the  third  day  before  his  death*  he  re- 
gularly performed  the  office,  of  public  prater;  but, 
when  no  longer  able  for  that  service,  he  directed  his 
faithful  friend,  Abu-Beker,  to  supply  his  place;  and  tUi 
appointment  was  afterwards  considered  aa  a  suffidcnt 
indication  of  his  will,  that  the  same  person  should  be 
acknowledged  as  his  successor  in  the  r^^  and  ssoeiw 
dotal  office.  This  arrangement  is  ascribed  to  the 
dau^ter  of  Abu-Beker,  Ayesha,  the  best  beloved  of 
the  prophet's  wives,  who  presented  all  intefoourse  be- 
tween  Mahomet  and  his  early  diseiple  and  affiMliooste 
kinsman  AH  * ;  whom  she  heartily  bated,  not  only  si 
the  rival  of  her  father,  but  as  the  detector  and  discover- 
er of  her  infidelity  to  her  husband.  When  the  fscnltiei 
of  the  expiring  JNrophet  became  visibly  impaired,  hs 
proposed  to  dictate  a  divine  book  as  the  sum  and  con- 
clusion of  all  his  revdstions ;  but  was  prevented  b^ 
the  prudent  considerations  of  his  attendants.  Still,  it 
4s  said,  that  he  spoke  with  the  oonfidoioe  of  a  believer 
in  his  impostures,  describing  the  visits  of  the  sngd 
Gabriel,  and  declaring  that  the  messenger  of  desth  wsi 
not  allowed  to  take  his  soul  without  first  receiving  hii 
own  permission.  Having  given  his  consent  to  the  re* 
quest,  he  sunk  down  under  the  pains  of  dissalutioii; 
and  expired  with  those  words  "  O  God,  pardon  mj 
sins.  I  attend  thee,  my  companion,  to  the  reskm 
above."  He  was  interred  at  Medina,  on  the  same  spot 
where  he  expired ;  and  his  tomb  is  usoally  risitcd  b^ 
the  innumerable  pilgrims  to  Mecca. 

Mahomet  is  described  by  his  fellowers  as  having  been 
highly  distinguished  by  beauty  of  person,  and  to  hsve 
possessed  a  commanding  figure,  a  penetrating  eye,  s 
flowing  beard,  and  a  kindly  expression  of  countensnoe. 
He  excelled  also  in  all  the  arts  of  Asiatic  politeness, 
grave  and  ceremonious  in  his  g^ieral  -depoftment,  re* 
spectful  to  the  great,  affable  to  the  poor,  and  full  of 
frankness  even  when  actuated  by  artifice.  Thoogh  he 
had  never  been  instructed  in  the  arts  of  reading  snd 
writing,  he  excelled  in  the  strains  of  eloquence  sad  the 
powers  of  persuasion.  He  seems  ta  have  possessed  slso 
considerable  natural  Ulents,  both  for  controversy  snd 
command ;  and  is  particuhurly  celebrated  for^  his  csps^ 
cious  memory,  snd  the  rapid  decisions  of  his  judgment 
The  Koran,  indeed,  viewed  merely  as  a  composition, 
gives  no  great  proof  of  understanding  or  genius;  sna 
bemg  produced,  not  as  a  complete  book,  but  in  sepsrste 
portions  at  different  times,  forms  a  motley  collecuoa 
of  incoherent  and  contradictory  fragments.  While  bs 
uttered  these  occasional  revelations,  according  ss  cir« 
cumstances  required,  they  were  treasured  in  the  ©eiDO. 
ries  of  his  hearers,  or  written  by  their  pens  en  the 
leaves  of  the  palm-tree,  the  skins  of  animals,  or  even 
on  the  shoulder-bones  of  sheep.  A  collection  of  these 
frsgments,  entrusted  to  one  of  his  wives,  was  methodis- 
ed by  Abu.Beker  inta  a  volume;  but  so  many  errors 
had  crept  into  the  text,  that  Othnian,  the  third  CshfWi 
when  attempting  to  reconcile  thedififerent  manoscnptS 
found  it  an  easier  task  to  bum  the  whole;  and  to  pnh" 
lish  a  new  Koran  for  the  use  of  the  faithfiil  It  n»f 
thus  be  fairiy  questioned,  how  far  the  boasted  beauty 
of  the  style,  which  is  held  equivalent  to  a  miracle  m  i 
prophet  ignorant  of  letters,  be  in  reality  the  pure  prcN 


Cbtrss 


*  Otbct  aceoimts  rdate  that  AH  wii  inenniitly  watchiiig  with  the  most  ■ffieetioiiace  tendoncM  at  the  rick-bcd  of  hb  ftdle^ill-kv ;  ^^ 
from  an  onwiUiDgiwa  to  hsrass  the  expiring  prophet,  icftised  to  allow  aoy  mention  to  be  mads  of  appoiatiog  asucoeiioik 
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mi  diicti<n  of  Mabomct  He  continued  even  wben  Lord 
of  Anbia.  to  preserve  his  usual  mode  of  life,  and  even 
"'  to  perfonn  the  humblest  menial  offices,  such  as  kind« 
ling  his  fire,  sweeping  his  hearth,  milking  the  ewes, 
and  mending  his  own  shoes  and  ipurments.  He  ob- 
served also  Uie  strictest  temperance  in  his  diet,  making 
his  (xdinaiy  repasts  of  barley-bread,  or  dates  and  water ; 
delighting  in  milk  and  honey  as  his  greatest  luxories, 
and  abstaining  entirely  from  the  use  of  wine.  His 
chanty  is  said  to  have  been  fully  attested  by. the  ez- 
hsusted  state  of  his  private  purse  at  the  time  of  his 
death ;  and  his  feelings  of  sympathy  are  considered  as 
establishedf  by  his  haviw  frequently  shed  tears  over  his 
friends  who  fell  in  the  field.  During  the  life  of  Kadi- 
jah,  he  sustained  no  reproach  on  the  point  of  conjugal 
fidelity ;  and  continued  as  long  as  he  lived,  to  speak  of 
her  as  his  greatest  bene&ctress.  Such  is  the  fair  side 
of  his  character  ;  and  not  a  few  of  its  featfires  may« 
doubtless,  have  been  necessary  to  maintain  his  repn- 
tstionas  a  prophet  Whether  his  original  annunda- 
don  of  himself  m  those  characters  was  die  sudden  im- 
pnlse  of  enthusiasm,  or  the  result  of  a  long-meditated 
sod  deep-laid  sdieme,  it  may  not  be  eas;^  to  determine; 
bat  enough  is  related  by  his  most  partial  biographers 
and  devoted  followera*  to  prove,  that  he  soon  ceased  to 
be  the  simple  devotee^  or  the  reckless  fanatic,  and  gave 
sufficient  evidence  of  his -possessing  all  the  arts,  ambi- 
tion, crudty,  and  'licentiousness  of  a  conqueror  and  a 
robber.  He  never  hesitated  to  employ  the .  worst  pas- 
sions of  hia  followers  for  the  advancement  of  his  pur- 
poses ;  and  had  frequent  recourse  to  the  grossest  perw 
fidy  and  wanton  bloodshed  in  the  progress  of  his  con« 
qae»ts.  Ambition  became  unquestionably  the  ruling 
psssion  of  bis  later  years;  and  the  meiuisby  which  he 
sought  to  gain  his  olbject  were  not  nicely  balanced  in 
the  scale  of  morality.  While  he  preached  the  dutieaof 
righteousness  and  compassion,  he  imagined,  or  at  least 
acted  as  if  heinaagined,  that  he  alone  was  absolved  fVom 
these  obligations.  He  indulged  freely  his  sensual  ap- 
petites, and  even  maintained,  with  the  most  shameless 
eSronteiy,  that  his  devotion  was  increased  by  the  aid  of 
perfumery  and  leche^.  His  wives  (who,  excepting 
the  daughter  of  Abu-Beker,  were  all  widows,)  did  not 
exceed  Uie  number  of  eleven  ;  but  he  produced  a  spe- 
cisl  revelation,  authorising  him  to  make  the  freest  use 
of  the  female  aez,  and  oven  reproving  him  for  once 
doubting  the  indulgence  of  heaven  in  his  favour.  See 
Pndeaoa's  Life  of  Mahomet;  Gibbon's  History  of  the 
^^osiaa  Enanre  5  Sale's  Koran  g  Gagner's  Life  of  Ma^ 
hornet;  ana  Mill's  History  of  Mahommedanistn,      (q) 

MAHRATTAS.    See  Inoia. 

MAID  A,  Battlb  of.    See  Britain^  vol.  iv.  p.  681. 

MAIDEN.     See  Guillotine. 

MAIDENHEAD,  is  a  market  town  of  England,  in 
BeriLshire.  It  is  situated  on  the  banks  of  the  Thames, 
vhich  is  crossed  by  a  good  bridge,  and  consists  of  one 
long  paved  street,  containing  very  neat  and  excellent 
houses.  The  bridge,  designed  by  Sir  Robert  Taylor, 
wss  founded  in  1772.  It  consists  of  seven  large  semi. 
orcobur  arches,  and  cost  L.  19,000.  It  has  a  small  but 
nett  chapel,  a  jaO  for  debtors  and  felons,  and  eight 
shns-housea.  Its  trade  consists  principally  in  malt, 
mesl,  and  timber;  and,  from  its  being  situated  on  the 
§[Teat  road  from  Oxford  to  London,  the  inhabitants  de- 
rite  great  benefit  from  the  passage  of  travellers.  ,*,,•«.      «  « 

The  division  of  Maidenhead  contained,  in  1811,  161  ^^'?^  •"  ^^?3: 

inhabited  faouaes,  165  families,   and  792  inhabitants.  90,540  m  1790. 

See  the  Beauiies  of  England  and  WaUf,  vol.  I  p.  194 ;        The  general  aspect  of  the  district  is  elevated  and  un- 
I'json's  Magna  Britannia ;  and  Matcm's  Tour.  even  rather  than  hilly,    The  land  ascends  graduiilly 


MAIDSTONE,  a  town  of  England,  and  the  capital  MsMttttie 
of , the  county  of  Kent,  is  situat^  principally  on  the  H 
eastern  bank  of  the  river  Medway,  which  is  crossed  by  ""°*' 
a  bridge  of  seven  arches,  and  consists  chiefly  of  four 
streets,  which  meet  at  the  market  place,  with  some 
smaller  ones  going  off  from  them  at  right  angles.  The 
High  Street  is  wide  and  well  built.  The  town  is 
about  a  mile  long  from  north  to  south,  and  three-fourths 
broad  from  east  to  west  The  church,  which  is  the 
largest  in  the  county,  is  a  handsome  embattled  build* 
ing,  with  a  lofty  tower,  which  formerly  was  surmount- 
ed with  a  spire.  The  east  window  of  it  is  particularly 
fine.  The  Court-Hall,  in  which  the  assizes  were  held,  is 
a  neat  and  convenient  structure ;  the  theatre  is  elegant 
and  commodious ;  and  the  new  buildings  for  the  coun* 
1^  jail,  &c.  are  among  the  most  splendid  in  the  king- 
dom. The  town  is  supplied  witn  water  from  an  en- 
closed spring,  called  Rocky-hill,  by  means  of  pipes 
passing  under  the  river,  which  conduct  it  into  three  re«- 
servoirs.  There  is  also  a  good  free  school  here ;  and, 
within  half  a  mile  of  the  town,  very  extensive  barracks 
have  been  erected  by  government 

Maidstone  is  the  first  hop  market  in  the  kingdom. 
The  linen  trade,  first  established  by  the  refugees  from 
the  Netherlands,  continues  to  flourish.  There  are  many 
paper-mills  in  the  neighbourhood ;  and,  beside  an  ex- 
tensive distillery  of  gin,  there  are  several  beer  and  por- 
ter breweries.  The  trade  of  the  place  is  greatly  pro* 
moted  by  the  Medway,  which  is  navigable  for  vessels 
of  50  or  60  tons,  by  which  great  quantities  of  timber 
and  com  are  conveyed. 

In  1811,  the  borough  of  Maidstone  contained.— 

Houses •    .    .    •    .     1706 

Families    ............     1869 

Do.  employed  in  trade  and  manufactures  942 
Inhabitants 9443 

See  Beauties  of  England  and  Wales,  vol.  vii.  p.  1243; 
and  Hasted's  History  qfKent, 

MAIL  COACHES.     See  Post-Office. 

MAINE  is  a  district  of  the  United  States  of  Ameri- 
ca, lying  lietween  North  Lat  43**  4',  and  48®  18';  and 
between  West  Long.  64**  54',  and  70**  40^.  It  has  near- 
ly the  shape  of  a  rhombus,  having  all  its  frontiers 
about  240  miles  long,  except  the  western  one,  which  is 
only  160.  Its  mean  length  and  breadth  is  about  SOO 
miles ;  and  it  contains  about  40,000  square  miles,  or 
25,600,000  acres. 

It  is  bounded  on  the  north  by  Canada ;  on  the  east 
by  New  Brunswick,  from  whidi  it  is  divided  partly  by 
the  St  Croix  ;  on  the  south  and  south-east  by  the  Atlan- 
tic ;  and  on  the  west  by  the  Piscata^a  about  40  mUes. 

Maine  is  divided  into  eight  counties,  as  follows :-— 


• 

Population  in  1811, 

1 

Principal  towns. 

York    .    .    . 

.     .     41,877     . 

York. 

Cumberland  . 

.     .     42,831     . 

Portland. 

Kennebec 

•      .     dw,d04b     • 

Augusta. 

Somerset   •    . 

.     .     12,910     . 

Norridgewoc. 

Lincoln      .    • 

.     .    42,992    . 

Wiscasset. 

Hancock   .    . 

.     .     30,031     . 

Castine. 

WashingUm    • 

.    .      7,870.. 

Machias. 

Oxford .    .    . 

.    .     17,630    . 

1810. 

Paris. 

Total  popuhoion    .    228,705  in 
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frdm  the  cmt/t,  tad  is^  in  general^  capable  of  cultiva- 
tion. AgamenttcuSy  an  insulated  mountain  in  York, 
in  Lat.  43''  IC^  is  pretty  high,  and  is  the  only  one  of 
importance. 

To  the  west  of  the  Andriscoggin  the  sml  is  light  and 
poor.  The  land  between  the  Kennebec  and  the  Pen- 
nobscot  is  well  adapted  to  tillage.  This  is  a  good 
grasuig  country^  and  feeds  large  stocks  of  cattle.  Its 
principal  productions  are  wheat,  rye^  barley,  oats,  peas, 
nemp,  and  flax.  Hops  grow  spontaneously ;  end  among 
the  wild  fruits  are  apples,  plums,  cherries,  pears,  grapes, 
&c. 

This  district  is  not  remarkable  for  its  ttade  or  manu- 
factures. It  exports  masts  and  every  species  of  ship's 
timber,  white  pine,  and  oak  boards,  in  immense  quan- 
tities, and  also  dried  cod-fish,  pickled  salmon,  and 
shad.  Coarse  cloths,  made  in  families,  and  agricultural 
implements,  are  the  only  manufactures  of  the  district 

l^he  principal  towns  in  Maine  are  Portland,  Batht 
Wiscasset  and  York  Portland,  built  on  a  peninsula  in 
Casoo  Bay,  was  incorporated  in  1786.  It  is  one  of  the 
most  commercial  towns  in  Massachussets,  and  has  a 
deep  and  capacious  harbour,  which  is  seldom  frozen.  It 
contains  three  congregational  churches,  vis.  one  baptist, 
one  Episcopalian,  and  one  Quaker,  an  academy,  built  of 
brick,  and  a  handsome  court-house.  In  1790,  a  light- 
house was  erected  on  Portland-head,  at  the  entrance  of 
the  harbour;  and,  in  1810,  42  vessels,  measuring 
20,7S6  tons,  were  built.     The  population  is  7169. 

Bath  is  a  flourishing  town  on  the  west  side  of  the 
Kennebec,  16  miles  from  the  sea.  It  has  two  congre- 
gational churches,  and  S491  inhabitants. 

Wiscasset,  on  the  Sheepscot,  and  12  miles  from  the 
aea,  has  four  streets  running  parallel  with  the  river, 
.  and  crossed  bjr  another  140  feet  wide,  leading  to  the 
wharf,  which  is  550  feet  long.  It  has  a  congregational 
church  and  «  court-house,  and  2087  inhabitants.  The 
river  is  here  navigable  for  the  largest  ships. 

York  was  settled  in  1630,  and  called  A  gamenticus. 
It  is  nine  miles  from  Portsmouth,  and  contains  two 
congregational  churches,  and  S046  inhabiUnts. 

Halbwell,  a  village  40  miles  from  the  mouth  of  the 
Kennebec,  contains  2068  inhabitants;  and  Augusta, 
three  miles  farther  up  the  river,  has  a  population  of 
1805, 
Academies.  The  academies  in  the  district  are  seven  in  number, 
and  are  all  endowed  with  handsome  grants  of  public 
lands.  Bowdoin  College,  in  Brunswick,  was  incorpo- 
rated in  1795.  The  Rev.  James  Bowdoin  left  it  10,000 
dollars,  and  his  valuable  library.  It  consists  of  two 
college  ediflces  and  one  diapel. 

The  priacipal  rivers  here  are  the  St.  John,  which 
b  the  lajgast ;  the  St.  Croix ;  the  Scoodie ;  the  Penob- 
scot>  the  length  of  which  is  about  300  miles ;  the  Ken- 
nebec, the  second  in  point  of  size ;  the  Androscoggin, 
a  western  branch'of* the  Kennebec;  the  Saco;  and  the 
Piscataqua. 

The  principal  lakes  are  Umbagog ;  Mbosehead  lake, 
about  40  miles  long;  and  from  10  to  15  wide ;  and  Se- 
bacook,  whidi,  with^Long  Pond  and  Sungo  River,  which 
joins  them,  is  about  *  Sa  miles  long. 

The  principal  minerals  here  are  mountain  and  bog 
iron  ore.  A  stone,  which  yields  copperas  and  saltpe- 
tre, is  found  in  Lebanon,'  in  the  county  of  York. 

The  number  of  congregational  churches  in  the  dis- 
trict is  91.     Next  to  Uiem  the  Baptists  are  the  most 
numerous.     Maine  is  an  integral  part  of  Massachussets, 
and  has  therefore  the  some  gbvemment. 
The  first  attenpt  to  settle  this  diatrict  was  made  hi 
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1607.  tt  was  granted  by  Britain  to  Sir  Perdionid  MM 
Gorges  in  1635,  and  it  was  xnoorporated  with  Mtsa-  1^ 
chussets  in  1691,  by  a  charter  of  William  andMaij.  J, 
See  Morse's' jWiwfcrn  Geography,  p.  ISO.  ^\ 

MAINE  ANn  LOIRE,  one  or  the  western  dquut-  J^ 
ments  of  France,  derives  its  name  from  the  two  riven 
by  which  it  is  watered.  It  is  formed  out  of  the  Upper 
Anjou  and  the  Saumarois ;  and  is  bounded  on  the 
north  by  the  department  of  Mayenne  and  that  of  SarAe^ 
on  the  east  by  Vienne  and  that  of  the  f  ndre  and  Loire, 
on  the  south  by  the  department  of  La  Vendue  and  the 
two  Sevres,  and  on  the  west  by  that  of  the  Lower 
Loire.  It  is  abotft  S6  leagues  long  and  dl  broad,  and 
contains  about  99^  square  leagues,  or  76S7  square  kilo- 
meters. The  department  is  diveisified  with  hills  sod 
plains,  and  though  the  pasturing  of  cattle  is  the  prin* 
cipal  object,  yet  it  produces  com,  wine,  hempi  flax, 
and  vanous  fruits.  The  trade  consists  principally  m 
tile  cloths  which  it  manufkctures.  Very  fine  slates  are 
obtained  from  the  Perrieres,  near  Anjou. 

The  principal  towns  are— 

Anjou         .    •     •    ^    .    .  33,000 

Saumur      .......  9^565 

Cholet    . 7»500 

Beauges      ..»•••  3,003 

Blaupseau       .......  1,640 

Segre 558 

The  forests  occupy  about  100  acres,  of  which  ftht 
belong  to  the  nation.  The  contribation»  in  1803  were 
4,182,084  francs,  and  the  population  876,033.  Anjoa 
is  the  capital  of  die  department.  See  Akjou,  vol.  iL 
p.  82. 

MAINE,  Province  of.    See  Francc,  vol.  ii.  p.  675. 

MAINLAND  op  Shetland.    See  Shetland. 

MAJOR  INTERVALS,  in  music.  Writers  who 
correctly  treat  of  the  musical  scale,  and  not  according 
to  the  confined  and  mutilated  state  in  which  it  n  foand 
on  common-keyed  instruments,  having  only  12  sounds 
in  the  octave,  distinguish  in  this  compass  16  principal 
intervals,  or  notes  of  the  scale,  by  numeral  designstioat» 
half  of  which  they  denominate  majer  uitervals,  and  the 
other  half  minor  intervals,  vis. 

Major  numerals,       I    II  III  IV  V  VI  VII  VIII 

Denominators  andl^   9  5  45  a  s  m  i(t» 

numerators,       j 

Minor  numerals,       8    7  6  5  4  8  2  1 

The  properties  of  which  numeral  mttfrvals  are  ss  iU- 
lows,  viz. 

Isty  That  each  major  interval  is  compleraenta]  toi 
minor,  whose  numeral,  added  to  its  nominal,  makes  up 
nine;  that  is,  the  sum,  in  magnitude,  of  such  a  major 
and  such  minor  interval,  as  Ian  described,  makes  tip  id 
octave  in  each  case. 

U,  The  denominators  and  the  numerators  of  the  ra- 
Hot,  in  numbers  of  these  complem^tarv  numerala,  tf« 
redprecals,  as  is  shewn  in  the  above  small  Table,  viz.  ^ 
small  middle  numbers  are  denonrinafors  to  the  major 
intervals  above  them,  and  nttmeraiors  to  the  minor  in- 
tervals below  them. 

Srf,  All  of  these  are  odd  numbers,  except  2  in  the  de- 
nominator of  VIII ;  which  exception  Dr.  Robert  Smith 
has  omitted  to  notice,  when  mentioning'  this  prop^J^ 
of  major  consonances,  at  bottom  of  p.  92  (2d  edit)  ofntf 
^  Harmonics." 

4lA»  The  differences,  in  magnitude,  between  miiwn 
and  migors  of  the  same  numerical  designation  ire  no* 
uniformly  the  same  j  but  six  of  them  lie  equal  to  tw 
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In*  ini^  Ant  (TV  or  48S-f  f^4iiij  andtwo  ofthem  tothe  wild  ceDerj.    Mules  are  nnmeroas,  wnd,  on  account  of  Majorc*, 

^    grave  major  mt  (V),  or  86z  +£+Sm,  as  in  the  foUow-  the  steep  and  rugged  roads  of  the  island,  all  the  land  ''— "v*^ 

mg  table,  via.  carriage  is  effected  on  the  backs  of  these  animals. 

^  They  are  employed  also  in  drawing  heavy  and  clumsy 

Minor  numerals^      19S456      7        ^  carts,  which  are  capable  of  holding  very  little  loading, 

__  ^  .  and  which  are  aknost  a  sufficient  wdght  when  empty^ 

Differences,  .  •      i     i     i       ill        i         I  The  oxen  are  small  and  feeble ;  but  the  sheep  are 

Major  numerala,       I   II   III   IV   V   VI   VII   VIII  large,  and  inmished  with  beautiful  fleeces.    The  pigs, 

also,  are  large  and  fat, .  weighing  from  900  to  350 

In  which  it  la  to  be  observed^  that  these  grave-second  pounds.    Poultry  is  reared  in  oonsiderable  abundance ; 

differencea  are  symetrically  placed  with  regard  to  the  and  game  is  very  plen^ul,  consisting  of  hares,  rabbits, ' 

middle  and  extremes  of  the  octave.  snipes,  thrushes,  partridges,  quails,  &c.    There  are 

SomeincorFect  writers  on  musical  intervals  have  men-  some  birds  of  prey  on  tne  island,  particularly  of  the 

lioned  the  minor  second  (S),  or  57£4.f-|-4m,  as  oc*  hawk  species,  but  venomous  animals  are  little  known, 
oonring  between  major  and  minor  intervals  of  the        The  agriculture  of  Majorca  is  highly  productive;  Agrirui* 

ssme  numeral  designation ;  others  have  in  particular  and  were  the  islanders  provided  with  better  imple-  <ore. 

instances  said,  four  commas  (4c),  or  44X  4-  4m ;  and,  menis  of  husbandry,  and  mcHfied  to  exert  a  little  more 

even  in  particular  cases,  Mr.  Holder  makes  nuijor  and  industry,  espectidly  in  draining  the  marshy  grounds, 

minor  numerals  differ  only  one  comma,  (c),  or  HZ-^  might  be  raised  to  a  very  flourismng  state.   The  moun* 

m !  tains,  in  general^  are  covered  with  trees  to  the  summit 

What  has  been  said  above,  applies  to  the  numeral  among  which  there  are  numerous  fir^,  fit  for  masts,  and 

intervals  only.    In  naming  the  smaller  intervals,  such  holm-oaks  of  surprising  growth  and  size.    The  wild 

ss  are  enumerated  in  our  article  Logoritrms  LogO"  olives  grow  vigorously  on  the  declivities  of  the  hills, 

metric,  and  a  great  many  others  equally  small,  no  such  and  are  singly  surrounded  with  low  walls,  in  order  to 

rale,  as  to  any  constant  difference,  between  major  and  protect  them  from  the  torrenta  which  often  fall  with 

minor  intervals,  or  greater  or  lesser  intervals  of  the  same  great  violence  from  the  mountains.    The  lower  grounds 

generic  name,  ( like  Comma,  Difference,  Residual,  Frac-  are  often  wet  and  marshy,  with  the  appearance  of  mea- 

(foa,  Hyperoehe,  Diens,  &c.)  has  been  attempted  to  be  dows,  but  unfit  for  producing  grain ;  but  the  island 

followed  by  writers,  or  seems  indeed  practicable.  contains  much  fertile  soil,  which  bears  excdlent  grain, 

MAJOR  Mood,  in  music,  called  also  the  Af /yor  Kkt,  ^^>  figs,  olives,  grapes,  almonds,  oranges,  melonsi 

(which  see,)  ia  that  aeale  of  intervals  most  generally  and  a  variety  of  other  fruits  and  vegetables, 
uied  by  oompoaers,  except  when  solemn  and  mournful        Tlie  Majorcans  manufacture  a  strong  coarse  clod)  Manurae- 

lobjects  are  to  be  expressed.     It  has  a  major  third  (III^  for  their  own  use,  and  a  great  quantity  of  corded  '"'^^  *"^ 

sr  197X  +f+ 17  m)  above  its  lowest  or  key  note,  in-  woollen  stuff,  which  is  exported  to  Spun.    They  work  *®°*"«'**' 

itetdQftheiiiffiorthird,^d,orl61S-l-3f*fl4m,) which,  aIso  tapestry,  blankets,  and  sashes,  all  of  woollen, 

b  the  same  aituation,  diatingaishea  the  Minor  Mood,  which   go  to    Malta,  Sardinia,  imd  even  America, 

which  see.  They  make  several  linen  cloths,  some  of  which  are 

^      MAJORCA,  Majortca,  MiiLLORCA,  or  Mayorca,  ^^T  ^^^>  '^^  ooarae  canvaa,  for  the  Spanish  mariners. 

°'^  tbelaigeet  of  the  Iberian  or  Balearic  islands,  is  situ«  They  are  eveiy  year  making  greater  progress  in. the 

tted  between  39^  9Xf  and  40"  5^  north  latitude,  and  Culture  of  the  mulberry  and  the  rearing  of  silk-worms, 

hetween  9^  9Xf  and  3^  ^0  east  longitude,  about  40  ^^^  manufacture  the  sdk  for  their  own  use.    They  are 

Icsgues  distant  from  the  coast  of  Spain.     It  is  50  ▼cfy  expert  at  inlaid  work,  from  which  they  derive 

ktgues  in  circumference,  and  is  almost  whoHy  sur«  oonsiderable  profit,  and  make  for  the  Spanish  market 

rounded  by  a  chain  of  mountains.     There  are  only  ^^  brooms,  naniers,  and  baskets.    They  have  a  glass* 

k     two  small  rivers  in  the  island,  one  of  which,,  named  the  house  in  Paima,  and  a  paper  manufactory  at  Petra ; 

Rierrs,  takes  its  course  close  by  the  walls  of  the  capi-  hut  neither  of  them  has  attained  any  great  dearee  of 

tal    A  few  considerable  brooks,  originating  in  the  perfection.    A  coral  fishery  is  carried  on  in  the  nay  of 

BMHintains,  flow  through  some  tracts  of  the  country ;  Alcudia  during  the  months  of  July  and  August    The 

bat  the  valleys,  though  fresh  and  fertile,  are  in  general  wines  are  extent,  particuUffly  the  Muscadel,  Mai- 

^tttitate  of  water.    The  climate  is  temperate ;   and  voida,  Pampot  Roda,  and,  above  all,  the  Montona. 

the  beats  of  summer  are  greatly  moderated  by  the  sea  A  good  portion  of  superior  brandy  is  distilled,  both  for* 

^xes.    On  the  east  coast  the  winter  is  v^ty  mild ;  home  consumption  and  for  commerce, 
hut  on  the  north,  violent  and  destructive  gales  are  oc-        '^ho  principal  exports  of  the  island  are : —  BxporM^ 

^    The  mountainous  distncts  abound  in  fine  guarries  of  ^Wu^^^^a^S^  ta  we  t^st  "^^ 

'•     vsnegated  marble,  and  of  different  kinds  of  excellent  Brandy  to  Spidii  and  America         -         -  *     177,000 

itone.    Slate,  chajk-atone,   plaster,  stalactites,  fossil-  Otsnges  and  femoni  to  Fiance      •  •       200*000 

waod,  and  various  caleareous  mixtures,  are  found  in  Almooda  to  France  -  -  •        60,000 

•evend  diatricta ;  but  there  are  no  evidences  of  what  ^T^^^J^  .v--*    *  '  "        ^'SS 

-d^tg^aphershave^^^^^  BSTtTfe"' "^.         '    .  V       a^SS 

•wnes,  and  mmea  of  gold  and  silver.    In  the  marshes  ^^ 

of  Campaa  there^  ia  a  quantity  of  natural  sah,  which  ]  2,209,590  or 

aight  be  worked  with  considerable  advantage ;  and  a  £508,733  itading; 

jwm  sulphuaeotts  spring,  near  the  same  town,  is  used  ^  ''^^  f»fe«piil  hnpofts  are :—  imnflrffc 

wr  several  eompbinU.    The  iaknd  is  fcrtiW  m  many  ^^^^Mlt  fwitioBt,  ^eiigar,  oeKe,  riee,  swU;  iioporc. 

conoos  pUnts ;  but  the  most  common  of  its  natur^       ^v.'^'?"^'!^'  ^^V^^*^ 
^ytUhk  productfen.  •«  oipaiafae,  k^  SS^^'*!'*^ '^.'^  ** '^  "1  iaae.«O0  ar 

™7,  wyvMj  naarjoram^  nwrtfKmaUoir,  jonquil^  and  ^Xt^j^^mOasm^ 
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Majorca.  Thus  leaving  a  commercial  balance  in  favour  of  the 
idand  of  about  9,218,590  French  livret  (£383,899 
Sterling)*  which,  compared  with  the  number  of  the 
inhabitanta  and  the  extent  of  territory,  is  not  surpassed 
by  any  country  in  Europe. 

The  island  of  Majorca  contains  two  cities,  several  small 
towns,  and  a  great  number  of  considerable  villa^^es 
The  cities  are  Palma  and  Alcudia.    The  former,  which 
is  the  capital  of  the  islnnd.  and  the  see  of  a  bishop,  is 
situated  on  a  large  bay  (between  Capes  Blanco  and  Cala 
•  Figuera),  which  is  about  S^  leagues  in  breadth,  and 
contains  a  safe  though  small  harbour.    The  city  is  sur- 
rounded by  walls,  flanked  by  12  bastions,  and,  oh  the 
land  side,  is  farther  protected  by  a  large  dry  ditch ; 
but  these  fortifications  are  not  calculated  for  sustaining 
a  well-conducted  siege.     Some  of  the  streets  are  nar- 
row, and  badly  pavra ;  but  those  in  the  lower  part  of 
the  city,  as  well  as  the  squares,  are  regular  and  spa- 
cious.   The  greater  part  of  the  houses  are  well  built, 
isome  of  them  with  marble),  and  are  chiefly  in  the 
[ooriah  style  of  architecture.   The  cathedral,  and  most 
of  the  churches,  are  large  and  handsome  edifices,  and 
the  former  is  distinguished  by  its  peculiarly  bold  and 
delicate  spire.    The  Episoopai  palace,  adjoining  to  it, 
is  built  of  beautiful  stone ;  and  the  palace  royal,  though 
ill  arranged,  is  of  great  extent    The  house  of  contraq- 
tation,  built  in  the  14th  centuir.  is  one  of  the  most  re- 
markable edifices,  and  is  a  striking  vestige  of  the  ex- 
tensive peculation  and  trade  of  the  little  kingdom  of 
Majorca.    The  mansion-house  attracts  the  attention  of 
the  traveller,  by  the  quantitv  of  sculpture  and  gothic 
ornaments  with  which  it  as  loaded,  and  the  portraits 
of  the  illustrious  natives  with  which  its  numerous 
courts  of  iustice  are  hung.    The  dock,  called  the  Ba- 
learic ciockf  and  sometimes  the  clock  of  the  sun,  but 
'   of  which  the  history  is  completely  unknown^  is  parti- 
cularly deserving  of  notice:  it  marks  and  strikes  the 
days  and  nights,  according  to  the  progress  of  the  sun 
and  the  successive  solstices,  and  is  generally  considered 
aq  the  only  curiosity  of  its  kind  in  the  world.    There 
are  several  hospitab,  and  other  charitable  institutions, 
in  the  dty ;  and  the  military  hospital,  supported  by 
the  government,  contains  not  less  than  300  beds.  The 

Alcudia.  population  is  reckoned  at  33,000.  Alcudia,  built  on  a 
peninsula  of  the  same  name  between  two  bays,  is  si- 
tuated on  the  north-east  coast  of  the  island,  about  two 
miles  from  the  sea.  It  is  surrounded  by  old  walls,  of 
great  height,  and  by  wide  dry  ditches,  but  has  fallen 
almost  into  total  decay,  partly  from  a  want  of  good 
water,— and  its  population  does  not  exceed  1000  per- 
sons. The  prindpal  towns  are,— PoUenza,  containing 
6000;  St  Mardal,  5000;  Akro,  2500;  Bunok,  2600; 
Soler,  5000 ;  Banalbufar,  5000 ;  Andrado,  4000 ;  Cal- 
via,  1300;  and  a  number  of  others,  each  containing 
about  1000  inhabitants.  The  whole  jpopulation  of  the 
island  is  supposed  to  araopnt  to  130,000  inhabitants, 
of  whom  about  3000,  exclusive  of  nuns,  are  ecclesias- 
tics of  various  despriptions. 

KatiTfls.  The  inhabitanta  of  Majorca  resemble  the  Spaniards, 
and  particularly  the  Catalonians,  in  their  general  man- 
ners. People  of  distinction,  merchants,  and  most  per- 
sons engaged  in  business,  speak  the  Castilian  language ; 
but  the  lower  orden,  and  the  more  inland  residents, 
usea  dialect  which  can  ndther  be  traced  nor  described, 
but  which  is  a  strange  mixture  of  Greek|  Latin,  Ara- 

•  The  origiDsl  Indiai  appdkdon  Is  Makyalim,  or  the  hOlj  coimtiy;  or,  acoordiQg  to  othen,  if  Malkbar,  a  nime  ghsa  to  it  ^^ 
Peniaas,aadiignii7iiig  the  ooimtryortfaellslayt,  whom  they  0^  thecos8tofiadia»  By  the  Aishi  it « c*^ 

2cicd-al"IUi-Ailf  tbe  oonntiy  of  pe^cr. 


bic,  Catalontan,  Languedodan,  and  Vandal  wordi  and 
phrases.     The  peasants'  ordinary  dress  consists  of  a 
cap,  jacket,   wide  breeches,  and  sometimes  a  loo$e 
frock ;  but  on  holidays  they  use  the  andent  Spanish 
costume,  of  a  black  cap,  large  ruff,  and  great  hat, 
turned  up  on  both  sidbs.     The  citizens  dress  much  in 
the  same  manner  as  those  of  other  towns  in  the  south 
of  ,  Europe.    .  The  women   of  all  ranks  dress  in  tbe 
same  fashion,  with  no  other  distinction  than  what  cod- 
sists  in  the  fineness  of  the  stuffs.    The  head-dreii, 
called  rebozello,  is  neat  and  simple :  consisting  of  a 
double  handkerchief,  the  top  of  which  covers  the  head, 
and  is  tied  under  the  chin ;  then  extending  over  the 
shoulders,  and  falling  down  the  baok  half-way,  tbe 
two  ends  meet,  cross,  and  tie  before.     This  prt  of 
dress,  commonly  made  of  plain  or  coloured  India  mas- 
lin,  is  rendered  sufficiently  expensive  among  the  more 
wealthy  by  means  of  lace  and  embroidery.    Tbev 
wear  a  corset  composed  of  whalebone,  covered  with 
black  silk,  sometimes  adorned  with  silver  buckles  or 
buttons,    and    a    petticoat    black,  white,  or  Indiaa 
The  more  wealthy  nave  necklaces  of  groat  value,  with 
gold  crosses  or  handsome  medallions  suspended  from 
them ;  and  frequently  also  wear  gold  civiins  hanging 
from  the  corset  or  along  the  petticoat,  besides  watoies. 
bracelets,  and  numerous  rings  on  their  fingers.   When 
they  go  abroad  they  use  a  mantle,  like  those  in  Spain, 
and  carry  a  fan  and  a  long  cbaplet,  ornamented  with  a 
gold  cross  and  beads.    They  dress   their  feet  with 
great  neatness,  and  wear  shoes  with  hish  heels.    The 
women  of  the  island  have  much  natural  elegance,  and 
the  manners  of  the  people  in  general  are  soil  and  pre- 
possessing.    They  are  devout  Catholics,  without  being 
intolerant ;  and,  though  a  house  of  inquisition  exists  ia 
the  capital,  there  are  no  appearances  of  its  being  ap- 
plied to  any  measures  of  persecution.     The  inhabitanu 
pique  themselves  much  on  their  fidelity  to  their  sove* 
reign,  and  make  excellent  soldiers  and  sailors.    See 
Laborde's  View  of  Spain,     For  the  antiquities  of  thii 
and  the  other  Balearic  isles,  see  Minorca. 
MAIRE,  LE,  Straits  of.     See  Fubgo,  vol  x.  p.  2^. 
MAIZE.     See  France,  vol.  ix.  p.  70  and  701. 
MALABAR,  or  Malay avar,  the  region  of  Mount 
Malaya,  is  a  name  applied  to  the  western  coast  of  the 
Indian  peninsula,  but  varying  greatly  in  its  extent,  ac* 
cording  to  different  geographers  \     It  ia  sometimes  ap« 
plied  erroneously  to  the  wnole  country,  from  Bombayf 
and  even  from  Surat,  to  the  southern  extremity,  com* 
prehending  the  whole  of  Hither  India.    It  denotes  more 
properly  that  portion  of  this  tract,  which  reaches  froo 
Cape  Comorin  to  the  river  Chandragiri,  in  North  Lsti- 
tuoe  12®  27',  including  the  modem  subdivisions,  Cali- 
cut, Cochin,  and  Travancore;  a  portion  of  territory, 
which  is  denominated  Kerala  by  the  Hindoo  geogrs- 
pbers,  and  which  is  expressed  in  this  article  by  tbe  de* 
aignation  of  the  Malabar  coast.    In  a  still  more  limited 
sense  it  signifies  the  province  of  Malabar,  the  most 
northerly  of  the  tipree  last  mentioned  subdivisioos. 
otherwise  named  Calicut,  bounded  on  the  north  by  the 
province  of  Canara,  and  on  the  south  by  the  Rsjab  « 
Cochin's  territories. 

On  the  Malabar  coast  are  situated  a  number  of  opu« 
lent  trading  towns,  the  most  celebrated  of  which  are 
Mangalore,  Cananore,  Tellicherry,  Mahie,  Calicut,  Ps- 
nana,  Cranganore,  Porca,  Quilone,  Anjengo,  and  Colst- 
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(kfafahar.  chee.  The  fthelvinf^  shorei  aflbrd  a  safe  navigation ;  ihey  do  hot  all  follow  the  thilitaiT  profession  *  and  are  Malabar. 
and  the  alternate  land  and  sea  breesea,  which  prevail  distinguished  into  not  less  than  thirty  distinct  classes^  "^ 
with  great  regularity  on  the  coast  during  the  fair  sea-  many  of  whom  act  as  husbandmen,  accountants^  weavers, 
son,  are  equally  favourable  to  vettels  proceeding  to  carpenters,  oiUmen,  &c.  They  are  still  very  fond  of 
the  north  or  south.  The  land  appears,  in  general; like  parading  up  and  down  with  their  arms ;  and  frequent- 
a  theatre  of  verdure,  and  presents  a  rich  succession  of  ty  assemble  for  tournaments,  or  rather  for  serious  en- 
cocoa-nut  groves,  beautiful  rivers,  and  fruitful  valleys,  gagements,  in  presence  of  the  higher  females,  on  which 

The  climate  along  the  coast  of  Malabar  is  warm  and  occasions  many  lives'  are  lost    Thev  are  remarkably 

rather  moist,  but  healthful.    The  rainy  season  prevails  expert  in  the  use  of  the  spear  and  large  bow.    They 

firom  the  middle  of  June  to  the  middle  of  August ;  and  are  well  made  and  handsome  in  their  persons,  and  of  a 

the  country,  during  that  period,  is  liable  to  extensive  fairer  complexion  than  the  inferior  castes ;  but  are 

inundations  by  the  mountain  torrents.    Daring  the  thoughtless  and  nrodigal  in  their  dispositions,  and  ex« 

months  of  April  and  May  the  air  is  remarkably  diy  and  cessively  addictea  to  intoxicating  liquors.     Their  pecu* 

hot ;  but  is  daily  refreshed  by  the  regular  sea  breezes.  liar  object  of  worship  is  Vishnu ;  but  they  also  wear 

The  whole  line  of  country  along  3ie  Malabar  coast,  the  mark  of  Seva,  or  Mahadeva.     Their  proper  duties 

besides  being  bounded  by  the  sea  on  the  west,  and  the  are  to  speak  the  truth,  observe  chastity,  oestow  much 

Ghauts  on  the  east,  is  much  intersected  by  rivers  from  charity  on  poor  and  learned  brahmins,  fast  and  pmr 

the  mountains ;  and  thus  presented  so  great  ^wtacles  frequently,  and  perform  certain  ceremonies  and  pilgn« 

to  invaders,  that  it  was  never  subjected  to  any  Mahom-  mages.    They  are  permitted  to  eat  the  flesh  of  goata, 

medan  power,  till  it  was  attacked  by  Hyoer  Ali  in  venison,  fowls,  and  fish.     Their  matrimonial  oonnec- 

1766.     The  original  manners  and  customs  of  the  Hin-  tions,  if  thev  can  be  so  denominated,  are  precisely  the 

doos  have  consequently  been  preserved  much  purer  on  reverse  of  all  other  Asiatics ;  and  are  supposed  to  have 

tins  coast  than  most  other  parts  of  India.     The  prind-  been  arranged  for  the  purpose  of  preservmg  their  mar* 

pal  castes  are  Brahmins,  or  Namboories ;  Nairs  of  va-  tial  spirit,  by  freeing  tnem  from  the  cares  of  a  house* 

nous  denominations  ;  Tivees,  or  Tiers ;  and  Pooleahs,  hold,  and  family  attachments.     Instead  of  each  Nair 

or  Poliars.    The  Brahmins  are  the  most  ignorant,  and  possessing  many  wives,  one  woman  is  aMotted  to  seve* 

the  least  tolerant,  of  any  to  be  found  in  India.     They  ral  husbands,  who  cohabit  wit^  her  by  turns,  placing 

assume  a  much  greater  degree  of  consequence  than  their  arms  above  the  door,  to  prevent  the  intrusion  of 

another  while  they  are  in  the  house.  Or  radier,  each 
Nair  nominally  marries,  and  partly  supports,  one  wife, 
who  resides  m  the  house  of  her  parents  or  of  her  bro«- 
then,  and  ib  at  liberty  to  cohabit  with  any  person  whom 


those  who  inhal^it  the  northern  districts  of  Hindostan, 
keeping  all  inferior  castes  at  the  utmost  distance,  and 
holding  strangers  in  utter  abhorrence.  A  Nair  may 
approach,  but  must  not  touch  them.  A  Tiar  must  stand 


at  the  distance  of  S6  steps,  and  a  Poliar  at  96 ;  and  she  diooses,  of  an  eaual  or  higher  rank  widi  herselH 
should  any  of  these  lower  castes  chance  to  touch  a  She  has  the  power  of  nominating  t&e  father  of  every 
Brahmin,  die  latter  must  expiate  the  pollution  thus  con-  child,  who  is  thereby  bound  to  provide  for  its  support; 
tracted,  by  instantly  bathing  himself,  and  spending  but  no  Nair  either  knows,  his-  real  parent,  or  considers 
much  time  in  perusing  the  sacred  books.  Nay,  the  his  children  as  his  heirs.  His  mother,  or  his  eldest  sis- 
Brahmins  of  Malabar  would  refose  to  drink  with  the  ter,  takes  the  charge  of  his  own  household ;  and  his 


very  Brahmins  of  the  north ;  and  vet,  with  all  these 
apparent  claims  and  ritual  guards  or  sanctity,  they  are, 
in  a  moral  sense,  the  most  polluted  and  debauched 
wretches  in  the  country.  They  are  notoriously  addict- 
ed to  the  grossest  lasciviousness ;  and  not  contented 
mth  the  dancing  girls  of  the  temples,  who  are  usual- 
ly reserved  for  their  pleasure,  they  choose  the  most 


property  at  his  decease  is  divided  among  the  childrea 
of  his  sisters. 

The  Tivees,  or  Tiars,  are  generally  cultivators,  and 
form  the  great  body  of  the  Hindoo  population  on  the 
Malabar  coast.  They  are  far  from  being  of  a  low  caste  ; 
and  are  a  welUshaped  people,  of  a  middle  stature,  and 
date-coloured  complexion.  The  Tetees,  a  lower  tribe 
beautiful  females  of  the  higher  tribes,  who  are  taught    t)f  cultivators,  and  Mucuas,  or  fishermen,  are  also  a 

handsome  race ;  and  their  young  females  particularly, 
are  described  as  extremely  graceful  in  their  persons, 
not  very  chaste  before  marriage,  but  afterwards  making 
faithful  wives  and  good  mothers^  The  Muciia  are  an 
industrious  tribe ;  uid,  though  considered  as  of  a  very 
low  caste,  are  more  useful  than  those  of  higher  preten- 
sions. They  are  kept  in  a  very  d^;raded  state  by  the 
Brahmins,  and  are  not  permitted  to  enter  the  templca 
dedicated  to  the  greater  divinities,  but  sometimes  al« 
lowed  to  stand  at  a  distance,  and  send  in  their  ofleringa 
by  the  hands  of  others.  Their  proper  deity  is  repre- 
sented by  a  rude  log  of  wood,  placed  in  a  hut,  to  whom 
they  offer  a  cock  and  fruit  four  times  a-year.  They  are 
said  to  have  little  idea  d  a  future  life,  and  to  believe 
chiefly  in  the  existence  of  evil  apirits,  who  have  the 
power  of  inflicting  diseases  and  calamities. 

The  Poliars,  or  Pooleahs,  are  an  abject  and  miserable 
race,  attached  as  bondmen  to  the  soil,  and  frequently 
called  Churmun,  or  slaves.  They  possess  neither  houses 
nor  lands,  and  are  in  a  manner  banished  from  society. 
They  retire  to  solitary  places,  and  hide  themselves  in 
ditches,  or'  climb  into  thick  trees  for  shelter.  Should 
they  meet  a  Brahmin  or  a  Nair,  they  must  cry  out  to^ 


to  regard  it  as  the  most  distinguished  honour  that 
can  befal  them  to  admit  a  Brahmin  to  their  fkvours. 
— The  Nairs  are  the  pure  Sudni  class  of  Malabar, 
and  all  pretend  to  be  soldiers  by  birth ;  -but  they  are 
of  various  ranks  and  professions.  The  highest  among 
them  are  the  Kirit,  or  Kerum,  who,  on  all  public  occa- 
sions, perform  the  office  of  cooks,— a  profession  which, 
among  the  Hindoos,  is  always  a  sure  mark  of  transcend** 
ent  rank,  as  every  person  may  eat  food  {vepared  by 
one  of  a  higher  caste  than  himself;  and  he,  therefore, 
-who  can  presume  to  dress  the  victuals  of  any  assembled 
multitude,  must  be  one  from  whom  no  pollution  can 
proceed.  The  second  rank,  who  are  more  particularly 
called  Sudras,  form  the  militia  of  the  country,  imder 
the  government  of  the  rajahs, 'and  the  direction  of  the 
Brahmins.  To  these  superiors  they  used  fbrmerly  to 
render  the  most  submissive  obedience;  but,  in  their 
turn,  exacted  the  respect  of  their  inferiors  with  the  ut- 
most atrogance  and  cruelty ;  and  hesitated  not  to  cut 
down  with  their  sabres  a  cultivator  or  fishermen,  who 
should  presume  to  touch  their  persons ;  or  a  Poliar,  or 
Pariar,  who  should  linger  in  the  road  on  which  they 
were  passing.    They  all.  pretend  to  be  soldiers,  thou^ph 
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Mftitbor.  give  framiB|^,  till  they  cin  git  out  of  the  way;  and 
'  would  odierwise  be  cat  down  withoat  ceremony^  like 
noKKHts  amoMlfl.  When  oonpelled  by  hanger  to  ap- 
proBch  the  Tillages,  with  the  view  of  exchanging  baa* 
KeC8»  frttita,  or  other  oommocBtteB,  for  a  little  grain,  they 
makeahowliMneite  tocaU  thepeuants;  imd,luuring 
•made  known  tMir  wants,  leuve  the  artide  wUch  they 
yropoee  to  barter,  and  afterwards  retam  to  carry  away 
what  hat  been  left  in  ita  phioe.  They  are  ailoweil  to 
«at  of  all  kinds  «f  animal  food  except  beef.  Constant 
■poverty  and  misery  have  debased  their  very  form,  and 
^^en  them  a  aqwdid  and  savage  appearance.  The  Ni- 
4uiir  appear  to  be  a  brandi  of  the  same  dast,  or  even  a 
•degree  lower;  and  many  of  them  anhstat  diiefly  upoB 
iland  tortoiaca  and  allioalora. 

Bat  even  beldw  botti  of  these  rniaefable  tribes  are 
"the  outcast  Parian,  whose  touch  would  pollute  the 
lowest  of  the  Pdliar  or  Niadir  race,  and  who  are 
counted  as  oooupjring  the  utmost  limit  of  imparity. 
They  eat«vsn  of  beef  and  ofall'kindf^carrion,  whidi, 
antbB*e3re  of  a  -Hindoo^  areaqually  foribiddan  and  peiU 
luting*  The  Moplaks,  or  Moplaya,  who  constitute 
4dioat  ooe-feuith  port  ^the  inhabitants  of  the  Malabar 
49oast,  are  Mahommedans, « descended  firom  the  Moors 
atid  Andis,  m)»  have  settfed  in  the  coanfery,  and  mar« 
lied  Malabar  women.  They  ane  the  prindpoi  merchants 
in  the  country,  both  for  foreign  and  home  trade;  and 
aoany  of  them  are  propcietora  oif  tradiiig  veaseb,  which 
ore  navigated  b;^  Mdaammedana,  and  make  their  voy- 
ages to  &e  PersisQ  and  Arabiaa'Gul£i,.exchangingpep- 
^Mr«  cassia,  caraaoaom,  cotton  doth,  ooir*rope^  ificc.  lor 
cofibe,  drugs,  datea,  and  dried  fruits.  Tiiose  among 
ihem  who  inhabit  ^bie  coast  towns,  and  ooaqpy  them- 
isdves  in  oemmeros^  are  tolerably  conrteons  and  order- 
ly ;  bat  such  as  ore  fisund  In  the  intenor  are  a  proud. 
Idle,  worthless  race,  who  porfde  aboot  the  country  with 
4ibeir  bnead  swords,  or  lisdessly  spend  their  days  in  a 
owing.  They  frequently  break  out  into  acts  ef  turbu- 
ience  and  revenge,  especidly  against  the  Nairs^  who 
are  not  less  proud  and  bigoted  than  themselves ;  and 
bemetimes,  when  intoxicated  with  opium  or  bhang, 
openly  run  "  a  oaook,"  attacking  dl  whom  they  meet, 
tttl  tbry  are  mastered -and  destseyed. 

On  the  coast  cf  Malabar  are  namerous  oommunitiea 
of  Jews,amountnig,  at  the  lowest  cdculation,  to  30,000. 
They  !are  divided  into  two  distinct  classes,  namely,  the 
ondent  or  blade  Jews,  and  the  Jerusdem  or  white 
Jews.  The  former,  the  black  Jews,  are  aatia&Gtarily 
oscertdned  to  have  established  themsdves  on  the  west 
«oast  of  indla,  and  in  other  eastern  countries,  long  be- 
fore the  Christian  era;  but  they  have  in  generd  assi- 
milated diemsdves  so  much  to  the  custom  of  the  places 
in  which  they  reside,  that  they  are  sometimea  scarcely 
tecnnisaUe  as  the  descendants  of  Abraham.  They 
ore  held  in  .great  contempt  by  the  white  Jews  as  a  de- 
generate race ;  but,  from  their  inland  residenoe,  they 
posaesa  a  greater  ,nnmber  of  ancient  historicd  manu- 
scripts than  their  white  brethren  on  the  coaat,  whoae 
maritime  situation  baa  exposed  their  community  to  more 
frequent  revoltidone.  In  one  of  the  synagogues  of 
diese  black  Jews,  in  the  interior  of  Malabar,  there  has 
been  found  an  old  copy  of  their  law,  written  oaa  rdl 
<ff  leather  about  fifty  feet  in  len^h,  xnade  of  .goat-skins 
dyed  red.  The  wlute  Jiews  neaide  chiefly  at  a  village 
called  Jew's  town,  near  the  city  of  Cochin^  and  ore  the 


descendants  of  varioiis  odoniea  who  sobgfata  ifrfagaoi  MJ 
tiie  coast  of  Mdabor  after  the  destruction  of  die  dty  of  ^ 
Jerusdem.  They  were,  at  thdr  first  atrivd,  pcnnittd 
to  reside  at  Cranganore,  and  were  mvested  by  the  ragiw 
ing  prince  of  the  country,  with  certain  pririie^  of 
xiobiHty,  and  with  a  patriarchal  juriadiokiim  withh 
their  own  district.  They  possess  two  tablets  of  a  nod 
resembling  broas,  on  which  these  grants  are  cagnrai, 
and  which  bear  the  dote  of  4350  from  the  cradon  of 
the  worid,  A.  D.  490.  After  occu|pybg  CraaganoR 
about  a  thousand  years,  and  receiving  frequent  addi- 
tions to  their  number  by  the  arrivd  cf  other  Jewish  re- 
fugees, till,  dissensions  arising aroong^themaelret,  oneot 
their  leaders  caUed  an  Indian  prinoe  to  his  Bsristaace, 
who  deatroyed  and  carried  away  the  greater  put  of 
daem.  A  few  exiles  eoHeoted  at  Codun,  where  tfaej 
have  continued  to  remain  aasidst  varioua  ridaMtnda 
and  auflfierings  *.  The  families  of  the  Jews  are  Moerdly 
•stationary ;  but  the  malea  are  continudly  mo? ing  from 
place  to  place  for  commercial  pnrpoaea ;  and  thus  hne 
•a  constant  commumcation  with  one  another  ia  all  pirti 
.of  the  eaat.  The  block  Jews  poaseaa  fow  of  theira&i 
-cient  propheticd  bodes ;  but  have  in  most  plaoefl  die 
-bookof  tJiel^aw,  of  Job,  andof  the  Psahna.  Amongdie 
white  Jews  are  found  dl  the  portions  of  the  Old  TeitSi 
ment ;  and  even  two  entire  versiona  in  Hebrew  of  tie 
New  Testament,  one  of  which  was  made  by  a  karMd 
.Babbi  omoo^  them,  for  the  purpose  of  csnfutiag  da 
Christian  rdigion.  The  style,  according  to  Dr.  Boi 
daanan's  account,  is  copious  and  deguit,  and  the  trn^ 
lation  in  generd  accurately  fdthful. 

At  a  very  early  period,  the  Christian  religioa  da 
mode  conaiderable  {vogresa  on  the  Malabar  coist; 
which  contains  more  ptrsona  professing  that  religioB 
than  any  other  country  in  India.  The  moat  andcnt  cob* 
munity  are  those  wlio  are  called  the  St.  Thoml  ar  Jao^ 
bite  Christians ;  the  former  derive  their  name  from  their 
first  Bishop  Mar  Thorn^,  which  ia  now  the  official  dcsig* 
nation  of  every  aucceasive  metropditAii ;  and  the  IsUv 
from  the  Apostle  James,  whose  liturgy  they  prate  to 
use.  They  arrived  «ki  the  coast  long  before  either  the 
Jews  or  Arabs ;  and  it  has  been  commonly  soppoiei 
that  they  h$d  been  driven  from  their  own  country  dor* 
ing  the  persecution  of  Nestoriua,  whoae  opinioos  i^ 
were  saifl  to  hdd.  But  they  appear  to  have  had  lo 
earlier  origin,  and  consider  tbemselves  as  the  descend^ 
miU  of  the  flod^  esUbliahed  hy  the  Apostle  Thoaias  itt 
the  Eaat.  They  formerly  had  Bishops  of  the  Neatoriia 
communion,  by  whoae  adherents  they  may  be  sttppoB- 
ed  to  have  been  aot^t  as  a  refuge;  but  their  ova 
tenets  have  now  been  ascertained,  by  a  commodcittai 
of  their  Biahop  to  Colonel  Maoaulay,  late  Britidi  resi< 
dent  in  Travancore,  to  correspond  in  eaaenlials  with  the 
doctrine  of  the  Church<if  England.  Their  designstioo 
ia  properly, "  The  Syrian  Christiana,"  or  '<  The  Syriio 
Church  of  Malayda ;"  and  they  adcnowledge  the  pad* 
arch  of  Antioch  as  their  superior  or  head.  They  ducf* 
)y  occupy  the  interior  of  the  country  xu)ith*esst  fia> 
Quilon,  along  the  foot  of  the  Ghauts,  and  are  calcoht* 
ed  to  amount*  to  70,000,  or  80,000.  At  a  fonner  pe- 
riod they  had  a  king  of  their  own ;  but  thdr  l«rt  lo- 
vereign,  named  Beliarte,  dying  without  iaaue,  hie  Sonf* 
dom  descended  by  the  cuatom  ef  the  country  to  the 
king  of  Cochin  t.  They  now  oooaider  thenselvei  ai 
the  aubjecta  of  the  Rijahs,  in  whose  territories  thej  re* 


*  See  •*  NoChiaa  dot  Judeoe  do  CodUn,  Mandado  por  Meneek  Permm  de  Potva,  a  euya  eueta  le  impnmiiao  cm  AxxuHadMrnT  '*  ^^ 
SMI. 
f  Whan  VaaQsdeGaBui  visited  Cochia  ia  1509^  be  saw  the  aoqitceof  Oio  Chnaiian  king. 
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I4r»  side ;  and iJtmr  condition bosbeen  greatly  ameliorated 
"m/  by  the  protection  of  the  Britiah  authorities.  Under  the 
laflueDoe  of  Major  Monro,  resident  in  Travanoorei  a 
seminary  has  been  established  for  the  education  of  their 
youths  especially  of  tliose  intended  for  the  priesthood. 
Their  churches  are.  of  the  Saracenic  architecture ;  and 
bear  some  resemblance  to  the  oldest  parish  churches 
in  England.  They. have  sloping  roofs,  pointed-arch 
windows,  and  buttresses  supporting  the  walls.  They 
poisess  many  beautiful  manuscripts^  and  several  very 
ancient  copies  of  the  Scriptures^  in  the  character  called 
the  Estrangelo-Syriac ;  but  mimy  of  their  ancient  books^ 
especially  those  which  treated  of  religious  doctrines  or 
church  supremacy,  were  destroyed  by  the  Catholic  in- 

Suisitors.  They  use  the  Syro^Chaldaic  language  in 
beir  church  service,  though  it  is  understood  only  by  a 
few  of  their  cler^  ;  but  a  translation  of  the  Scriptures 
into  the  Malay alim  ibr  their  use  is  already  far  advanced. 
They  possessed  several  ancient  tablets  of  brass,  on 
which  were  engraved  certain  privileges  granted  them 
by  the  princes  of  the  country ;  and  those  tablets,  though 
long  supposed  to  be  lost,  have  recently  been  recovered 
by  the  exertions  of  lieutenant-colonel  Macaulay.  They 
are  six  in  number,  and  a  fac-simUe  of  the  whole  cha- 
Ksders  is  intended  to  be  transmitted  to  the  learned  So- 
cieties both  of  India  and  Europe.  It  is  conjectured  to 
kna  the  moat  ancient  document  in  existence,  of  th^ 
aame  length  and  preservation.  They  have  no  images 
in  their  chundies,  and  their  clergy  are  allowed  to  marry 
as  in  Protestant  countries.  They  are  a  fairer  race  than 
the  other  natives  of  Malabar ;  and  are  chiefly  employed 
as  husbandmen  and  artisans.  They  bear  swords,  tar- 
^ts,  and  firelocks ;  and,  being  early  trained  to  the  use 
of  the  latter  weapon,  are  said  to  excel  as  marksmen. 
They  pay  a  tribute  to  the  native  princes,  by  whom  they 
are  greatly  respected,  and  rank  next  to  the  Nairs ;  but 
lince  tile  Rajahs  of  Travancore  and  Cochin  have  sub- 
jected  the  smaller  chiefs,  these  native  Christians  have, 
in  conunon  with  the  other  classes,  experienced  great 
eppressious.  Some  of  them  are  placed  in  very  affluent 
circumstances  ;  and  their  general  character  is  much  su- 
peiior  to  that  of  the  other  inhabitanU,  especially  in  ve- 
«aeily  ftnd  honesty;^  Thev  are  extremely  attentive  to 
their  religious  duties;  and  most  of  them  are  sufficiently 
educated  to  be  able  to  read  and  write. 

There  are,  besides,  the  Syrian  Roman.  Catholics,  who 
were  constrained  to  join  the  Romish  Church ;  but  are 
fiiill  |)ennitted»  by  a  dispensation  from  the  Pope,  to  per- 
fionn  the  services  of  the  Catholic  ritual  in  the  Syro- 
Chaltiaic  language.  They  are  described  as  a  more  ig- 
norant and  leas  respectable  community  than  their  pri- 
nutive  brethren  last  mentioned.  There  are,  lastly,  the 
Christians  of  the  Latin  Church,  under  the  Portuguese 
settlement  of  Goa,  whose  communion  is  governed  by 
three  ecclesiastical  chiefs,  namely,  the  Archbishop  of 
Cranganore,  the  Bishop  of  Cochin,  and  the  Bishop  of 
Jerspoly.  The  whole  number  of  Christians  of  all  these 
<ttnominations,  independent  of  the  Dutch  Protestanto 
«i  Cochin,  is  estimated  to  exceed  «00,000. 

The  gexieral  dress  o£  the  natives  of  Malabar  consists 
of  a  cotton  cloth  tied  loosely  round  the  waist,  and  reach- 
ing below  the  knee  Some  of  them  wear  a  turban,  but 
otliers  merely  tie  the  hair  on  the  back  of  the  head,  and 
wow  a  loose  piece  of  muslin  over  it.  Most  of  the  men 
wear  in  their  gwjdle  a  knife  and  a  steel  pen  ;  with  which 
last-mentioned  instrument  they  write  their  accounts, 
betters,  &c.  on  pahnyra  leaves,  called  olas.  The  Brah- 
J^»«  are  always  distinguished  by  tlie  sacred  cord  on  the 
W  rfioulder.     The  dress  o£  the  Malabar  women  is  very 
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similar  to  that  of  the  men :  their  onl^  drapciy  is.a  loose  Malabar. 
piece  of  muslin  worn  round  the  waist,  but  leaving  the    — ^y"™^ 
bosom  uncovered.     Their  black  glossy  hair,  tied  in  a 
knot  on  the  top  of  the  head,  is  copiously  anointed  with 
cocoa-nut  oO,  and  perfumed  with  the  essence  of  sandal 
wood,  &C.     Their  ears  are  loaded  with  rings  and  heavy 
jewels,  reaching  almost  to  their  shoulders.    They  wear' 
a  profusion  of  gold  and  silver  chains,  and  even  strings 
of  various  coins,  as  necklaces,  with  weighty^  bracelets, 
and  a  silver  box  suspended  at  one  side,  tor  holding  are- 
ca  or  betel-nut,  or  chunam  spice  and  betel-leaf.     They 
are  much  in  the  practice  of  softening  their  ski^as  with 
aromatic  oils.     They  are  usually  barefooted,  but  carry 
in  their  hand  an  umbrella  of  palm-leaves,  which  they 
hold  occasionally  before  their  race  as  a  veil.     The  Ma- 
labar Christians  dress  like  the  other  natives,  except  that 
their  women  cover  their  bosoms.     The  Moplah  ladies 
are  a  complete  contrast  in  their  appearance  to  the  other 
females,  muffling  themselves  up  m  a  covering  of  thick    ^ 
eotton-cloth,  and  always  retiring  upon  the  approach  of 
a  stranger.    They  are  proud  of  their  chastity^  but  very 
dirty  in  their  persons.    Excepting  among  the  Nairs,  the 
Malabar  women  are  extremely  dependent,  and  kept  al- 
most in  a  state  <^  servitude. 

The  natives  of  Malabar  generally  take  in  the  mom-  Food; 
inff,  before  g<Nng  to  work,  a  Cooling  drink  of  water,  in 
which  a  certain  quantity  of  rice-  has  been  boiled,  and 
continue  at  their  labour,  without  intermission  or  re- 
freshment, till  four  o'clock  in'  the  afternoon.  About 
tills  time,  or  an  hour  later,  they  take  their  evening* 
meal,  retire  to  sleep  at  sun-set,  and  -rise  next  morning 
by  day-break.  Their  meals  are  short,  and  dispatched 
with  silence  and  decorum.  In  taking  food  they  employ 
only  the  right  hand,  as  the  left,  being  used  in  wasning 
the  lower  parts  of  the  body,  is  accounted  unclean. 
The  rice,  of  which  their  food  is  principally  composed, 
is  served  up  on  a  broad  banana  leaf;  and  near  to  it  is 
placed  an  aromatic  and  pungent  soup,  made  of  herbs, 
ft*uits,  and  spices.  This  is  poured  upon  the  rice,  which 
is  then  taken  in  small  portions  into  the  mouth  with  a 
spoon,  or  a  rolled  mava-leaf ;  but  persons  of  a  better 
condition  use  ^  vessels  of  copper  or  brass,  which  they 
keep  remarkably  clean,  and  carefully  wash  after  every 
meal.  They  drink  nothing  but  water  during  their  re- 
pasts, and  pour  it  from  the  drinking  vessel  directly  in- 
to the  throat,  without  touching  the  Tips.  After  the  men 
hkve  eaten,  the  women  sit  down  in  their  turn ;  and 
when  all  have  finished,  they  repair  promiscuously  to  a 
river  or  pond,  where  they  wash  tlieir  bodj^,  and  re- 
peat their  prayers. 

The  poorer  classes  live  principally,  on  rice,  salt  fish, 
and  a  coarse,  but  wholesome  and  nourishing  sugar, 
called  jagree,  made  from  the  cocoa  tree.  Those  who 
cannot  purchase  rice  content  themselves  with  an  infe- 
rior grain,  called  nacfiree.  From  the  despotic  proceed- 
ings of  the  native  governments,  and  frequent  failure  of 
the  rice  crops,  famine  is  not  an  uncommon  occurrence 
along  the  coast  of  Malabar ;  and  at  such  times  particu- 
larly, parents  are  very  ready  to  sell  their  children  as 
slaves  at  a  very  low  rate.  This,  however,  is  a  very 
common  practice  am^^ng  tlie  lower  castes  at  all  times. 
Mr.  Forbes  mentions,  that  he  saw  a  mother  sell,  with 
great  indifference,  a  child  of  two  years  for  half  a  ru- 
pee ;  and  that  he  bought  for  a  lady  at  Bombay^  a  boy 
and  girl,  of  eight  or  nine  years  of  age,  with  four  dianges 
of  cotton  garments  to  each,  and  two  months'  provision 
of  rice  and  salt  fish  for  their  voyage,  for  20  rupees,  or. 
50  shillings  Sterling. 

The  houses  of  the  Nairs  and  higher  castes  are  dis-  Housss* 
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UM>»  tinguishtd  b^  their  neatntss  and  cfemneit ;  and  art 
'  '  generally  built  of  teak  wood,  situated  in  gardens^  «ur- 

rounded  by  ,trcea«  and  provided  each  with  their  own 
well;  These  houses  are  two  stories  in  height*  with  a 
▼iranda  or  open  hall  fronting  the  lowest,  and  serving 
as  a  sitting-room.  In  the  upper  flat^  called  malaga,  the 
natives  sleep,  or  study,  or  i>erronn  anv  business  in 
which  they  do  not  wish  to  be  interrupted.  The  fumi* 
ture  consists  chiefly  of  a  few  mats,  earthen  pots,  stones 
for  grinding,  and  utensils  for  cleaning  rice,  with  the 
essential  artide  of  a  swing,  in  which  the  listless  pro* 
prietor  passes  the  greater  part  of  hie  time.    The  nuts 


Agricid- 
fuit* 


lietalf. 


redgoataarebddiBgreatMVacneeaaaMndalmdiy  ^Aa 
and  are  employed  as  necessary  appendages  to  thepro-  ^^'^ 
dpal  festivals.  Sieep  are  extremely  rare  <m  the  Mi^ 
bur  coast;  and  the  swine,  which  are  found dusAymsr 
the  sea,  and  are  fed  on  pOdiards,  donotaffiirdawliQle« 
some  food.  The  dogs  are  of  one  speciesy  of  a  luge 
siie,  with  their  hair  not  onhke  the  butcher  dogs  of 
Europe,  and  capable  of  beiiw  trained  to  hundnjf. 
Elepnants  are  seen  amoof  the  medts  of  the  Ghsnta  m 
large  herda,  and  are  taken  m  pits  covered  over  with  grem 
boughs.  Among  the  same  mountainous  and  voody 
tracts  are  found  the  urus,  wild  boar,  bear,  tygcr,  large 


Animals. 

Quadru. 
ptds. 


of  the  poorer  inhabitants  are  constructed  of  mud,  or  of    flying  squirrel,  pole-cat,  deer,  antelope,  beaoar  gotf, 
■      "        '         *.  ..  ..L     Qyej^i^t^  i^jijjig^jijon^  iqje,  jacial,  and  bats  as  1^ 

diickens,  and,  acooiding  to  aome  authors,  as  doiorte 
an  article  of  food. 

Besides  the  common  poultry,  turkqra  and  dndUyldi 
(which  last  are  reared  in  great  numbers  along  the 
coast,)  there  are  great  flodu  of  peacocks,  which  oca- 
sion  creat  damage  to  the  gardens.  The  most  pre?ai)« 
ing  of  tbe  wild  foathered  tribes  are  vultures,  £dooiis, 
sparrow-hawks,  ravens,  golden  thrush,  panots  of  in- 


the  branches  of  the  cocoa-nut  tree  interwoven 
each  other,  and  are  covered  with  leaves  of  the  same 
tree,  or  with  rushes  or  straw.  The  entrance  into  these 
habitations  is  low,  and  their  interior  very  dark.  A  bed- 
frame  covered  with  a  mat,  a  kettle  for  boiling  their 
food,  a  few  flat  dishes  of  brass  or  copper,  an  iron 
lamp,  suspended  by  a  chain  from  the  root,  ttod  a  wood- 
en mortar,  for  pounding  the  rice,  constitute  the  greater 
part  of  their  furniture. 


The  implements  of  husbandry,  and  modes  (^  agri«    numerable  variedea,  blackbirds,  wood-pigeons,  cnnes 


culture,  are  of  the  simplest  kind ;  but  the  fertility  of 
the  soil  supplies  the  want  of  tillage  and  skiU.  The 
surface  of  the  ground  is  slightly  turned  over  with  a 
amall  wooden  plough.  The  manure  commonly  em« 
ployed  is  seldom  more  than  the  straw  of  the  last  crop, 
which  is  always  left  of  a  considerable  length  to  rot  on 
the  field.     Sometimes  a  few  leaves  and  sknder  twigs 


m  swarms. 


and  those  wngiiUy  birds  resembling  gro»* 
beaks,  and  about  the  siae  of  the  European  spsnov, 
which  suspend  their  long  nests,  with  their  three  apsit* 
iQcnta,  from  the  extremities  of  the  most  ileiMkr 
Imuidbes.  Among  the  amphibious  daaaes,  those  moa 
commonly  seen  on  the  Malabar  coast  are  crooodflci, 
lizards,  and  otters,  the  first  (xf  whidi  are  extremely 


are  buried  in  pits,  to  form  manure ;  but  the  cow-dung    numerous,  and  often  sufilciently  laige  and  fierodoui 


is  preserved  as  a  sacred  article  for  plastering  the  walls 
of  their  houses.  The  principal  labour  of  the  cultivator 
is  to  devise  proper  meana  for  watering  the  fields,  by 
means  of  channels  from  the  rivers  and  reservoirs.  Rice 
is  the  prevailing  crop  everywhere ;  but  maize,  millet, 
and  several  inferior  kinds  of  grains,  are  raised  on  the 


to  attack  and  carry  off  men,  oxen,  and  buffidoes. 

On  the  coast  of  Malabar  whales  are^xscasionally  seen.  P<^ 
The  sea-swine,  sword-fish,  hippocampus  or  ueahowe, 
salmon,  sea-bream,  oil-fish,  roach,  sole,  tendi,  pike, 
and  mackard,  are  all  caught  on  the  coast  The  Indian 
salmon  is  a  delicious,  but  very  fiit  fish.     Pilchards  ire 


drier  soils.    Sesamum  is  sown  in  great  quantities,  for    taken  in  such  inMnense  quantities  that  they  are  often 


the  purpose  of  making  oil;  and  poppies  for  the  pro- 
duce of  opium.  Sugar-cane,  ginger,  saffron,  pepper, 
beans,  peas,  &c.  are  regularly  cultivated.  In  tne  gar- 
dens are  planted  figs,  oranges,  lemons,  pomegranates, 
cocoa-nut,  butt^-^ms,  &c. 

.  Gold  dust  is  sometimes  found  in  the  Nelambur  ri- 
ver, and  other  mountain  torrents^  Iron  ore  is  procur- 
ed in  various  places,  and  forges  are  erected  for  smelting 
it.  In  the  hills  of  the  southern  districts,  the  iron  ore 
is  found  in  beds,  vdns,  and  detached  masses,  under  a 
stratum  of  ^ndurated  clay,  of  which  the  greater  part 
of  these  mountains  consists ;  but  the  metallic  matter 
is  small,  and  the  quality  very  inferior  to  that  of  Eu- 
rope 


used  for  feeding  hogs,  ducks,  and  dogs,  or  even  mixed 
with  manure  for  me  cocoa-nut  trees.  Oysten  are 
very  plentifol  near  Cochin  and  CoUam,  and  are  pro- 
cured by  divers  in  the  same  manner  as  the  pearl- 
muscle.  Crabs,  in  consequence  of  feeding  upon  cer- 
tain poisonous  aquatic  plants,  are  unfit  to  be  used  as 
food  during  the  summer  months,  particularly  0<Aober 
and  November.  Tortoises  are  found  on  the  coast  in 
many  places,  and  of  a  considerable  aise,  scnnednies 
weighing  40  pounds ;  but  the  natives  do  not  eat  their 
flesh,  and  regard  them  as  ominous  animals.  Upf 
the  death  of  any  Malabar  prince  or  chief,  all  fishing  if 
prohibited  in  the  vicinity,  by  branches  of  trees  being 
stuck  up  at  intervals  along  the  shore  or  river  banks ; 


Horses  are  brought  to  the  Malabar  coast,  and  are  and  this  suspension  of  the  poor  mucua's  employnnt 

very  rare  in  the  country.     Buffaloes  are  numerous,  and  continues  for  the  space  of  eight  or  ten  days,  thaithe 

are  used  chiefly  in  cultivating  the  land ;  while  the  oxen  soul  of  the  deceased  may  have  time  to  choose,  uadis- 

are  employed  for  drawing  waggons  and  transporting  turbed,  a  new  habitation  in  the  body  of  a  fish.  3&ggi 

goods.     The  milk  of  the  cows  is  used,  for  the  most        The  most  common  of  the  serpents  on  the  ooait  or^^ 

part,  in  its  natural  state,  but  the  Malabar  women  occa-  Malabar  is  the  coluber  naja ;  called  the  beautiful  snake 

sionally  make  cheese,  for  sale,  to  the  European  settlers ;  by  the  natives,  and  the  oolnm  de  capello  by  the  Foitii- 

and  the  inhabitants  of  the  Ghauts  are  well  acquainted  guese.     Its  bite  occasions  death  in  a  flew  hours,  if  no 

with  the  preparation  of  butter,  ivhich  tiiey  preserve  remedy  be  applied;  and  the  most  effectual  apf^io- 


tion  has  been  found  to  be  die  volatile  alkali,  adminv* 
tared  in  dozes  of  30  or  40  drops  in  a  little  water. 
This  animal  is  often  tamed  by  the  nativea,  who  feed  it 
with  milk  and  sugar,  and  teach  it  various  tricks.  Ttw 
swine  and  fowls  devour  it  greedily,  but  are  said  aW 
ways  to  leave  the  head  untouched.    There  ue  several 

^ ^ other  poisonous  snakes  along  the  Malabar  coast,  esp^ 

keepers  a£  them  form  a  distiiKt  caste.    One'spedea  of   daily  the  ringed  snake,  which   creeps  into  houses, 


by  means  of  salt  and  aromatic  herbs.  The  native  hus« 
bandmen  and  graziers  are  said  to  be  very  successful  in 
curing  the  diseases  cf  their  cattle,  by  very  simple  pre- 
scriptions ;  and  their  knowledge  on  this  subject  being 
chiefly  the  result  of  long  experience,  may  be  deserving 
of  attention  from  those  who  have  access  to  their  writ- 
ings.    Goats  are  reared  in  great  numbers,  and  the 
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tab  and  nakM  ito  Waj^  under  bedsj  dianrs,  &c;  the  am-  sidear  and  level  sumoiiU,  aqiarated  by  n^miw  val- ^  Maltbir* 

f^^  phisbiena,  of  which  the  tail  ia  aa  thick  as  the  head^  and  leya.    The  aumrnits  of  theae  hilla  are  commonly  rocky  ' 

hence  called  two»beaded ;   ^uod  the  rudhiramandali,  and  barren ;  but  the  aidea  are  more  productive,  and 

"whose  bite,  aa  its  name  importa,  so  decomposed  the  frequently  formed  into  terraoes  for  the  purposes  of  cuU  . 

blood,  as  to  make  it  rush  through  the  pores  of  the  tivation.     The  valleys  are  extremely  f(urtile,  and  have 

body.    The  mountain  snake,  or  boa  constrictor,  of  a  g^enerally  a  rivulet  flowing  through  them,  which  car* 

dark  brown  c<^ur,  is  described  as  sometimes  30  or  40  ries  off  the  superfluous  water.    There  are  numerqua 

feet  in  length,  and  aa  thick  aa  tlie  body  of  a  well  fed  inlets  of  the  aea,  which  intersect  these  lines  of  country, 

ox:  Bartoiomeo  affirms  that  he  procured  one  of  15  and  often  run  a  great  way  parallel  to  the  coast,  re^ 

feet,  and  that,  though  found  only  in  the  Ghauta,  they  ceiving  the  mountain  streams,  and  communicating 

arc  occasionally  washed  down  by  the  winter  torrents,  with  the  ocean  by  various  narrow  and  ahallow  cban« 

Great  attention  to  deanlineas,  and  the  smoke  of  suU  nels.     In  other  places  the  country,  beyond  the  low 

pbur,  or  c^er  strong  smelling  substances,  are  the  most  hills  on  the  coast,  is  frequently  overflowed  in  the 

effectual  means  of  keeping  the  numerous  serpents  of  rainy  season,  and,  upon  becoming  dryy  affixrds  a  fa^ 

the  country  from  entering  the  houses  and  apartments,  vourable  soil  for  the  culture  of  particular  kinds  of 

By  means  of   sweet-smelling  herbs  rubbed  on  the  rice.    Towards  the  mountains  are  numerous  and  exten* 

bands,  and  the  sound  of  music,  the  natives  soothe  sive  forests.    The  teak  tree,  however,  growa  most 

many  of  these  snakes  in  such  a  manner  as  to  seiae  abundantly  about  Manarghaut,  imd  is  too  remote  from 

them  without  injury,  and  extract  their  poisoned  fangs,  any  navigable  river  to  be  conveyed  to  the  sea-coast. 

e>         The  foreign  trade  of  the  coast  of  Malabar  is  confined,  The  palm  flourishes  luxuriantly  around  Palighaut,  and 

with  a  few  exceptions,  to  Bombay,  Guzerat,  and  the  tlie  jagory,  or  spirit  extracted  from  it,  is  prepared  in 

Persian  Gulf.     The  exports  consist  chiefly   of  com^  great  quantities  at  a  low  rate.     The  few  sandal  trees 

cocoa-nuts,  timber,  rice,  ghee,  ginger,   cardamuma,  in  the  province  are  totally  devoid  of  smell,  and  the  ex« 

pepper,  sandal-wood,  sapar-wood,   turmeric,  arrow-  ceUent  wood  of  that  name,  exported  from  Maktbar,  is 

rootf  betel-nut,  iron,  piece-goods,  ^c.    The  total  value  brought  from  the  eastern  aide  dF  the  Ghauts.    The 

of  these  exports  to  places  beyond  the  limits  of  the  principal  article  of  European  export  from  Mdabar  is 

Madras  government,  during  1811^  was  2,236,718  Ar-  black  pepper;  and  about  nve-eighths  of  the  whole  pro* 

cot  rupees.     The  imports  consist  of  alum,  asafoetida,  duce  is  usually  carried  direct  to  Europe,  or  to  Bombay 

nee,  sugar,*  cotton,  piece-goods,  shawls,  broad-^clotb,  and  China. 

and  nankeoi ;  and  their  total  value  during  181 1|  from  The  aboriginal  natives  of  Malabar  province  flDrmerly 

plsces  beyond  the  territories  of  the  Madras  government,  occupied  detached  houses,  surrounded  with  gardens ; 

was  721,040  Arcot  rupees.  but  uie  foreign  tribes  have  introduced  remarkably  neat 

The  population  of  the  Malabar  coast  has  been  va«  villages,  in  which  the  houses  are  built  contiguous  in  a 

rioualy  estimated,  according  to  the  extent  of  countnr  strait  line,  so  as  generally  to  occuny  two  si^»  of  a 

included  under  that  appel&tion,  but  is  universally  al-  sauare  area,  which  is  kept  dean  ana  free  from  grass, 

lowed  to  be  very  considerable  in  proportion  to  ita  cttl«  Ine  houses  are  built  of  mud,  which  is  of  ah  excellest 

tivated   surface.     Bartoiomeo    calculates    that    there  quidity,  and,  afler  being  neatly  smoothed,  is  either 

sre  above  two  millions  of  inhabitants  between  Cape  1111  white- washed  or  painted. 

and  Tovala ;  which  would  allow  about  3703  persona  In  some  districts  the  laboiars  of  the  field  are  chiefly 

to  every  geographical  square  mile.  performed  by  slaves,  who  are  the  absolute  property  of 

fugo.    From  Cape  Comorin  to  Mount  Dili,  the  Malayalam,  tl^ir  masters,  and  may  be  sdd  or  transferred  at  hia 

or  Pkoper  Malabar,  is  the  universal  language ;  but  the  pleasure,  except  that  husband  and  wife  cannot  be  dis- 

Lsccamve  and  Maldive  islands  have  a  dialect  peculiar  posed  of  separately.     These  poor  creatures,  who  are  of 

to  themselves.     From  Mount  Dili  to  the  neighbour-  different  castes,  live  in  temporary  huts,  wMch  are  little 

bood  of  Goa,  the  Tuluvi  is  the  language  of  Lower  Ca*  better  than  large  baskets.    They  are  severely  treated, 

nan.    In  the  country  around  Goa,  a  corrupt  mixture  and  inadequatdy  nourished ;  dixninutive'in  stature,  and 

of  the  Canara,  Tuluvi^  and  Mahratta  languages  pre-  squalid  in  appearance.    A  young  man  and  his  wife  sell 

vails.    From  Goa»  nearly  as  far  north  as  Surat,  indud-  together,  at  six  or  seven  guineas ;  and  two  ^ineas  more 

bg  Bombay,  Salsette,  and  Karanja»  the  language  ia  may  be  added,  if  they  have  two  or  three  children.  They 

caued  K(4uaii>  a  dialect  cf  the  Mahratta,  with  a  number  have  one  privilege  above  the  West  Indian  slaves,  name* 

offoreign  words  intermixed.  From  the  south  border  of  ly^  that  of  marrying  fireely  any  person  of  a  similar 

Swat  to  the  Rum,  the  Guarattee  language  is  the  popu-  caste ;  and  the  master  of  the  husband  has  a  right  to  the- 

lar  tongue ;  bi|t  in  all  the  great  cities,  as  Surat,  Ahme«  l^)onr  of  the  wifis  as  long  as  she  lives  with  his  slave, 

^bad,  Cambag,  &c«  the  number  of  Mahomedana  who  The  native  breed  of  cattle  and  buflaloes  in  Malabar  are 

ufia  the  Hindeatanee  language  is  very  gfea^    See  Bar^  extremely  diminutive,  and  rarely  used  for  the  convey- 

tolomeo's  Vmfoge  to  the  Easi  Indki  j  Forbea'  Oriental  ance  of  goods,  which  are  usually  carried  by  porters.  No 

Memoirt;  Anatio  Reiearcku,  vcL  v. ;  Hamilton's  East  horses,  asses,  swine,  sheep,  or  goats,  or  at  least  a  very 

India  GazetUer.                                                     (q)  inconsiderable  number,  are  reared  in  the  province ;  and 

MALABAR  Profbb,  bounded  on  the  soutn  by  those  which  the  inhabitants  require  are  brought  from 

the  kingdom  of  Cochin,  on  the  north  by  the  province  the  eastward.    No  poultry  ever  was  raised  by  the  on- 

^  Caaara,  on  the  east  by  the  Weatem  Ghauts,  and  on  ginal  natives,  till  the  Europeans  settled  among  diem ; 

^  west  by  the  Mm,  is  situated  between  1^  lOth  and  and,  still,  the  ducks,  geese,  imd  turkeysare  to  be  fbund 

13th  degraea  of  north  latitude,  and  may  be  eatimated  only  on  the  aea  coaat,  where  they  are  reared  by  the  Par* 

at  155  milea  in  length,  by  35  the  average  breadth,  tugueae. 

">a  portion  of  this  province  which  stretches  along  the  The  number  of  inhabitants  in  the  province  is  calcu* 

coast,  and  about  three  milea  inland,  is  a  poor  aandy  lated  to  exceed  600,000;  andin  the  southern  andmidU 

^il>  aometimea  rising  into  low  hills,  and  well  adapted  die  districts  to  average  about  100  to  the  square  mile» 

>ar  the  growth  of  the  coooa>nut  tree.    The  more  east*  The  inhabitants,  who  had  for  agee  been  accumiikriag 

earn  divisioii  consists  chiefly  of  low  bills^  with  ateep  the  gold  and  nlver  received  in  escbange  for  the  fo* 
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>f  alab»r,  duce  of  their  gardens^  were  very  rich  in  the  precious 
Malacca,  metals^  when  the  province  was  invaded  by  Hyder  Ali, 
^^■*'"Y^"'  in  1766 ;  and  vast  sums  were  extorted  from  them  by 
the  military  officers  of  the  conqueror>  as  well  as  by  the 
Canarese  Brahmins^  whom  he  placed  over  the  revenue 
department.  The  province  was  at  that  time  governed 
by  a  rac^  of  rajahs  who  exercised  in  their  respective 
districts  an  almost  independent  authority.  The  great- 
f  er  part  of  the  lands  was  in  the  immediate  possession  of 
the  Nairs.  Most  of  these  rajahs  and  Nairs  were  com- 
pelled! by  the  persecutions  of  their  Mahommedan  rulers, 
to  seek  a  refuge  in  other  countries ;  and  the  authority 
which  they  had  possessed  was  transferred  to  the  Mop* 
lahs,  as  the  new  officers  and  instruments  of  govern- 
ment On  the  breaking  out  of  the  war  between  the 
British  government  in  India  and  Tippoo  sultan,  in 
1790,  tliese  exiled  chiefs,  who  were  leadmg  a  predatory 
life  in  the  jungles,  or  residing  in  the  pfbvince  of  Tra- 
vancore,  were  allowed  to  join  the  British  army  ;  and, 
upon  the  termination  of  tlie  war,  to  which  they  contri- 
buted little  assistance,  were  reinstated  in  their  posses- 
sions, with  an  obligation  to  account  for  the  revenues. 
Failing,  however,  in  their  engagements,  and  exercising 
an  oppressive  mode  of  government,  they  were  deprived 
of  all  authority,  and  allowed  one-fifth  of  their  country's 
revenue  to  support  their  dignity.  Becoming,  neverthe- 
less, refractory  and  rebellious,  the  province  was  added 
to  the  territories  of  the  Madras  presidency,  and  com- 
mitted to  the  management  of  a  military  officer,  assisted 
by  three  subordinate  collectors.  Since  this  arrange- 
ment, a  great  improvement  has  taken  place  in  the  state 
of  the  province,  both  as  to  its  tranquillity  and  opulence ; 
and,  in  1807^  the  revenue,  raised  without  difficulty,  and 
produced  by  indirect  taxation,  amounted  to  six  lacks 
and  a  half  of  star  pagodas.  See  the  preceding  refe- 
rences.    (9) 

MALABAR  Point,  was  formerly  a  spot  of  singular 
sanctity,  and  is  still  frequented  by  many  Indian  pil- 
grims. A  ruined  temple  now  exhibits  the  remains  of  a 
fine  specimen  of  Hindoo  architecture.  Every  stone  is 
curiously  carved  with  groups  of  human  figures,  ani- 
mals, and  other  ornaments.  On  the  top  of  Uie  hill  are 
other  ruined  edifices,  with  a  few  habitations  of  brah- 
mins, whose  families  subsist  chiefly  by  begging  from 
the  multitude  of  devotees  who  annually  visit  the  holy 
place.  One  of  their  principal  objects  and  ceremonies 
18  to  squeeze  themselves  through  a  narrow  cleft  in  the 
rock,  (apparently  not  wide  enough  for  the  body  of  a 
child),  as  a  sure  way  of  expelling,  or  rather  of  express- 
ing tlieir  sins.  There  is  a  beautiful  village  not  far  from 
these  Fuins,  which  is  entirely  inhabited  by  brahmins^ 
and  crowdetd  with  temples,  (jfs 
Extent.  MALACCA,  or  Malaya,  a  large  peninsula  in  Asia, 

westward  of  the  Gulfof  Siam,  and  stretching  south-east, 
from  about  12''  of  North  Latitude,  almost  to  the  equa- 
tor. Its  northern  limits  are  not  strictly  defined ;  but' 
it  is  at  least  700  British  miles  in  lengthy  and  150  of  me- 
Hlstorj.  dium  breadth.  This  country  is  supposed  by  some  au- 
thors to  be  the  Aurea  Chersonesus  of  the  ancients,  and 
the  Ophir  of  Solomon.  U  is  said  that  its  ancient  name 
was  Sonhora,  or  the  land  of  gold;  that  the  inhabitants 
still  call  their  gold  mines  Ophirs ;  and  that  in  Sumatra 
there  is  a  hill  of  that  name,  probably  so  called  by  Eu- 
ropeans from  its  being  rich  in  gold.  It  seems  to  have 
escaped  the  knowledge  of  Marco  Polo,  if  it  be  not  the 
country  which  he  denominates  Maletur.     It  has  hither- 


to b«en  considered  as  the  original  seat  ot  the  kf  alap, 
and  hence  by  Europeans  is  always  called  Malaya,  or 
Malacca ;  but  Mr.  Marsden  has  now  ascertained,  that 
its  present  possessors  were  adventurers  from  Sumatra, 
who  formed  a  settlement  on  the  peninsula  about  the 
middle  of  the  1 8th  century;  and  that  the  indigenoui 
inhabitants,  who  were  gradually  driven  into  the  central 
woods  and  mountains,  are  an  entirely  different  race  of 
people,  nearly  approaching  in  their  physical  chancter 
to  the  Negroes  of  Africa*.  Under  a  leader  named  Sri 
Turi  Buwana,  they  emigrated,  about  the  year  1 160,  to 
tiie  south-eastern  extremity  of  the  peninsula,  named 
Ujong  Tanah,  where  they  were  at  first  distinguished 
by  the  appellation  of  Orang  de  bawah  Angin,  or  the 
Leeward  people ;  but,  in  process  of  time,  the  coast  be* 
came  generally  known  by  the  name  of  Tanah  Malap, 
or  the  Malayan  land.  In  this  situation  they  built  their 
first  city,  which  they  called  Singapura ;  and  their  ris- 
ing importance  soon  excited  the  jealousy  of  the  kings 
of  Maja-pahit,  a  powerful  state  m  the  island  of  Java. 
Their  fiftl)  king,  Sri-Iscander  Shah,  withstood  for  seve- 
ral years  all  the  efforts  of  these  powerful  enemies ;  but 
at  length,  in  1252,  he  retired  first  to  the  northward,  and 
afterwards  to  the  western  coast  of  the  peninsula,  where 
he  founded  a  new  city,  which  he  named  Malaka,  from  a 
fruit  tree  of  that  name,  ( Myraholanum)  which  grew  in 
great  abundance  on  the  adjoining  bill.  Here  he  reign- 
ed 22  years  with  great  reputation,  and  raised  the  city 
to  a  state  of  considerable  importance.  His  successor, 
Sultan  Magat,  reigned  only  two  years,  and  died  in  1276. 
To  this  period  the  Malayan  princes  had  been  worship- 
pers of  Brahma;  and  Sultan  Muhammed  Shaht  who 
now  ascended  the  throne,  was  the  first  Mahometan 
sovereign.  He  acquired  great  celebrity  during  a  reign 
of  59  years,  by  the  zealous  propagation  of  his  faith,  and 
extended  his  influence  over  the  greater  part  of  the  west 
coast  of  the  peninsula,  which  now  received  the  ap- 
pellation of  Malayo.  His  son,  afler  a  short  reign, 
was  murdered  in  1334  by  the  king  of  Arrakan,  with 
whose  family  he  had  contracted  an  alliance ;  but  hrs 
successor,  Sultan  Modafar  Shah,  was  distingui^ihed  by 
the  wisdom  of  his  government,  and  left  a  book  of 
laws,  which,  to  this  day,  is  held  in  high  eatimatioo. 
About  the  year  134<0,  the  king  of  Siam,  becoming  jea- 
lous of  the  growing  power  of  Malaka,  invaded  the  coun- 
try, and  laid  siege  to  the  capital.  His  armies  were  at 
that  time  defeated  by  tlie  general  of  Modafar;  bot 
there  is  reason  to  believe,  that*  about  the  end  of  the  15th 
century,  the  kingdom  of  Malacca  was  for  some  time 
subject  to  the  Siamese.  Sultan  Mahmud  Shah,  the 
12th  Malayan  king,  and  the  7th  and  last  king  of  Ma«- 
laka,  recovered  the  independence  of  his  country  in 
1509;  but  was  soon  after  obliged  to  yield  his  capi- 
tal to  the  more  powerful  arm  of  the  Portuguese. 
With  the  principal  inhabitants  of  the  city  he  re- 
tired to  the  neighourhood  of  the  first  Malayan  es- 
tablishment at  the  extremity  of  the  peninsula,  and 
founded  the  city  of  Johor,  which  still  subsists  as  the 
metropolis  of  a  separate  kingdom.  But  the  predomi* 
nating  influence  of  the  European  powers,  who  have 
sucoessively  held  possessions  in  the  country,  has  pre- 
vented any  of  the  jpetty  states,  into  which  the  peninsula 
is  now  divided,  from  attaining  any  considerable  im* 
portance.  The  peninsula  is  at  present  inhabited  by  s^ 
veral  distinct  races  of  people.  The  Siamese  possess  the 
nortliem  portion  to  the  T  o(  north  latitude^  extending 
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•  To  the  artide  Sumatba,  therefore,  we  refer  our  account  of  the  Malay  race,  as  having  probably  oiiginatetl  there,  and  as  ihcir  state 
and  ma^nen  io  that  island  axe  best  known. 
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».  from  the  east  to  the  west  ride.    The  Malays  occupy 
^  the  whole  of  the  sea  coast  on  both  sides,  from  that  point 
of  latitude  to'  Cape  Romania;  but,  in  some  places, 
are  mixed  with  the  Bugis  from  Celebes,  who  have  still 
a  small  settlement  at  Salangor.     The  inland  parts  to« 
wards  the  north  are  inhabited  by  the  Patani  people, 
who  are  supposed  to  be  a  mixture  of  Siamese  and  Ma- 
lays, and  possess  independent  villages.     Among  the 
central  forests  and  mountains  are  found  tribes  of  CafTres, 
resembling  those  of  Africa  in  every  respect  except  in 
stature,  few  of  them  exceeding  four  feet  eight  inches  in 
height,     ^y  the  Malnys,  these  people  are  called  Sa- 
roang;  and  such  of  them  as  reside  in  the  neighourhood 
of  the  maritime  states  have  borrowed  some  slender  por* 
tion  of  civilization ;  but  those  who  occupy  the  moun- 
tains, are  still  in  the  lowest  stage  of  savage  existence. 
The  former  have  fixed  habitatfons,  plant  a  small  quan- 
tity of  rice,  and  barter  with  the  Malays  for  food  or  clo- 
thing, the  resiif,  bees- wax,  and  honey  of  their  native  fo- 
rests.   The  latter  are  divided  into  petty  communities, 
perpetually  at  variance  with  each  other ;  and  wander 
naked  through  the  thick  forests  in  quest  of  roots  or 
game,  sheltering  themselves  from  the  weather  under 
die  first  tree  or  thicket. 
^       The  coasts  of  Malacca  are,  for  the  most  part,  flat, 
marshy,  very  insalubrious,  and  many  rich  and  beauti- 
ful plains  are  left  in  a  great  measure  uncultivated  ; 
but  the  finest  productions  of  nature  are  here  brought 
to  maturity  without  the  aid  of  human  culture,  and  the 
country  is  covered  with  odoriferous  woods,  and  innu- 
merable flowers  of  the  most  delightful  fragrance.     The 
chief  agricultural  produce  is  rice,  and  the  little  cultiva- 
tion given  to  the  fields  is  performed  by  the  hands  of 
I*   slaves,  or  by  means  of  buf^oes.     In  the  northern  re- 
gions, particularly  in  the  territories  of  Patani,  consider- 
able numbers  of  cattle  are  reared,  of  which  the  Portu- 
guese are  said  to  have  imported  annually  1 500  head  in- 
lotheir  settlement  at  Malacca.     The  inland  tracts  are 
covered  with  Ibrests,  inhabited  by  elephants,  tygers, 
wild  boars,  monkie^,  civet-cats,  ouran-outangs,  and  a 
greatvariety  of  curious  birds.     Gold  dufit  is  found  in 
some  of  the  rivers;  but  the  principal  productions  of  the 
conntry,  and  articles  of  its  trade,  are  pepper  and  other 
spices,  gums,  odoriferous  woods,  timber,  tin,  and  ele- 
^    phant's  teeth.     The  peninsula  is  divided  into  a  number 
of  petty  states,  which  are  always  at  war  with  each 
other,  or  engaged  in  pillaging  the  neigbouring  coasts 
and  islands.     These  states  are  governed  in  a  manner 
resembling  the  old  feudal  system  of  Europe.     The  head 
of  the  state  is  a  raiah,  who  usually  assumes  the  name  of 
aultan,  introduced  by  the  Arabs ;  and  under  him  are  a 
ttrtain  number  of  dattoos,  or  nobles,  who  have  each 
a  train  of  subordinate  vassals.     The  people  are  slaves 
to  their  chiefs  ;   but  the  chiefs   are  sufficiently  tur- 
bulent and  independent  in  regard  to  their  kings  or 
•ultans,  whose  commands  they  obey  or  not,  as  it  may 
suit  their  interest  and  pleasure.     On  the  east  coast 
«e  the  states  of  Ligor,  Patani,  1  rangano,  Packang, 
and  Johor ;  and,  on  the  west,  Rumbo,  Salangor,  Pe- 
™,  and  Queda ;  but  little  authentic  information  has 
^    yet  been  procured  respecting  their  internal  condition, 
^igor  is  a  place  of  no  importance;  and  the  chief  pro- 
ouctions  of  its  territories  are  tin  and  ivory.     Patani  is  a 
ttiall  town,  in  T  north  latitude,  at  the  bottom  of  a  gulf, 
frequented  by  numerous  and  ferocious  pirates.     Tran- 
fano  is  a  small  trading  town,  pleasantly  situated  amidst 
WW  hills,  covered   with  fruit  trees;  and  producing 
nsuch  pepper  from  its  territories.     Packang,  about  60 
leagues  north  fVom  Cape  Romania,  is  a  place  of  little 
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consequence,  and  Its  houses  are  chiefly  built  of  reeds  ^^°^ 
and  straw ;  but  the  streets  are  bordered  by  trees,  which  ^"' 

5ive  the  town  the  appearance  of  a  collection  of  gardens, 
ohor,  at  the  south  promontory  of  the  peninsula,  was  Town- 
formerly  a  large  and  well  built  town  ;  but  was  destroy* 
ed  by  the  Portuguese  in  16'08.  Its  neighbouring  ter- 
ritory furnishes  cinnamon,  pepper,  fruits,  and  ivory. 
RumbO)  an  inland  kingdom,  about  60  miles  eastward  of 
Malacca,  may  be  regarded  as  the  most  ancient  of  the  Ma- 
lay states  in  the  peninsula,  still  possessing  the  original 
written  commissions  from  the  parent  government  of 
Menangkabau,  in  Sumatra,  and  retaining  a  peailiar  di- 
alect, which  distinguishes  them  from  the  other  natives. 
Perak  abounds  in  tm,  and  was  occupied  by  the  Dutch 
while  they  held  Malacca.  Queda,  a  maritime  province 
of  considerable  extent,  is  more  known  than  any  other 
of  the  western  states,  especially  the  town  of  that  name, 
in  &  of  north  latitude,  on  a  river  about  ZiY^^  yards,  and 
navigable  by  vessels  of  SOO  tons.  The  inhabitants  are 
principally  Malays  of  the  worst  description,  inured  to 
murder,  and  addicted  to  the  vilest  passions ;  but  the 
right  side  of  the  river  is  inhabited  by  Siamese,  Chinese, 
and  a  few  Roman  Catholic  Christians.  About  four  or 
five  leagues  up  the  river  is  a  mean  looking  town,  called 
Allessaar,  where  the  king  resides  in  a  palace  resem* 
bling  a  spacious  farm-house  and  yard,  with  several  low 
buildings  attached  to  it,  containing  his  haram ;  and 
whose  chief  dignity  seems  to  consist  in  the  number  of 
his  wives.  Nearly  one  half  of  the  inhabitants  of  this 
place  are  Chinese,  who  have  a  large  temple,  which 
forms  the  most  striking  object  in  the  town.  The  west 
coast,  and  the  southern  extremity  of  the  peninsula,  are 
studded  with  islands,  which  are  situated  close  to  each 
other,  and  separated  from  the  main  land  by  very  nar- 
row straits ;  but,  on  the  eastern  side,  the  sea  is  more 
open  and  less  interrupted.  The  principal  islands  are. 
Prince  of  Wales' Island,  Pulo*Penang,Sincapoor,  Batang, 
Bintang,  besides  an  almost  nameless  multitude  of  small- 
er islets  clustered  together.  The  population  along  the 
Malay  coasts  is  not  supposed  to  be  making  much  in- 
crease, nor  are  the  marriages  prolific ;  and  even  under 
favourable  circumstances,  the  average  number  of  living 
children  in  a  family  is  not  rated  above  two.  The  pi- 
racies and  depredations  of  the  Malays  along  their  coasts, 
have  been  considerably  repressed  by  the  predominance 
of  European  naval  powers  in  the  eastern  seas ;  but  the 
authority  of  law  and  justice  is  still  very  imperfectly 
established  among  them ;  and  trading  vessels  still  re- 
quire to  be  armed,  and  to  use  every  precaution  against 
a  surprise.  Ships  returning  to  the  ports  of  Hindostan 
from  their  eastward  voyages,  frequently  touch  at  Salen- 
gore.  Prince  of  Wales'  Island,  and  Queda,  to  collect  tin, 
pepper,  betel  nut,  wax,  elephant's  teeth,  and  rattans ; 
for  which  the  principal  article  of  exchange  is  always 
opium.  See  M^sden' 8 History  (tf  Sumatra;  Haensel'a 
Account  of  the  Nicobar  Islands  j  and  Hamilton's  East 
India  Gazetteer,     {q) 

MALACCA,  (tub  town  of,)  of  which  the  origin 
and  early  history  has  been  briefly  noticed  in  the  prece- 
ding article,  is  situated  on  the  south-west  coast  of  the 
peninsula,  in  2®  12'  of  North  Latitude,  and  102»  2'  15" 
of  East  Longitude.  When  taken  by  the  Portuguese  in 
1 509,  it  is  said  to  have  extended  along  the  shore  about 
three  miles,  and  to  have  been  divided  by  a  river  into 
two  parts,  which  were  joined  by  a  bridge.  The  mosque 
and  palace  were  built  of  stone,  but  the  other  houses  of 
wood.  While  it  was  in  the  possession  of  the  Portu« 
guese,  it  was  repeatedly  attackec I  by  the  kingsof  Acheen ;  ^ 
and  at  length,  with  the  aid  of  these  Sumatriansy  was 
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Matoeea.  uken  by  the  Dutch  in  164J.    It  ^dually  declined 
'  after  it  fell  into  their  hands ;  and  their  whole  estobligh- 
ment^  civil  and  military,  seldom  exceeded  500  men.  It 
was  taken  by  the  Bri^h  in  1795,  resUnred  at  the  peace 
of  Amiens,  but  re- captured  in  1807.     Its  fortifications 
have  been  suffered  to  fall  completely  into  decay.    The 
town  is  situated  close  to  the  sea  shore ;  and  there  is  a 
small  fprt,  which  formerly  commanded  the  landing  place, 
but  is  now  of  little  service.  It  is  divided  from  the  town 
by  a  small  river,  over  which  is  a  draw-bridge ;  and 
within  its  walls  is  the  residence  of  the  governor,  and  of 
most  of  the  British  inhabitants.     On  the  top  of  a  small 
hill,  in  the  middle  of  the  fort,  are  the  ruins  of  the  old 
Dutch  church ;  and  another  of  more  recent  origin,  built 
at  the  side  of  the  hill,  is  also  in  a  state  of  decay.     The 
town  itself  is  neither  large  nor  handsome.    The  streets 
are  very  narrow,  and  the  roads  very  sandy.    There  is 
a  brick  pavement  before  some  of  the  best  houses ;  but 
being  crossed  at  the  end  of  every  house  by  a  wall,  it  is 
of  no  service  to  passengers.    The  best  houses  are  large 
and  commodious,  but  far  from  handsome,  and  are  built 
with  thin  walls  of  brick  or  stone.    The  lower  floors 
are  paved  with  square  brickSf  and  not  matted ;  but  the 
upper  floors  are  made  of  boards,  and  the  sloping  roofs 
covered  with  pan- tiles.     The  windows  are  of  rattan, 
with  shutters  which  fold  back  against  the  wall.    The 
houses  of  the  poorer  classes  are  constructed  of  wood, 
and  thatched  with  the  leaves  of  the  cocoa-nut ;  while 
some  of  the  poorest  H  ve  in  huts  o£  bamboo  and  palm  leaves. 
The  principal  inhabitants  have  garden  houses,  about  a 
mile  or  two  from  the  town,  which  they  visit  in  the  miorn- 
ing  and  evening ;  and,  besides  these,  have  also  country 
seats  about  twenty  miles  inland,  to  which  they  retire  in 
the  fruit  season  for  several  weeks  to  enjoy  the  produce 
of  their  orchards.     The  principal  fruits  of  Malacca  are 
shaddocks  of  an  inferior  kind,  pine  apples  and  plantains 
superior  to  those  of  Bengal,  and  particularly  the  delicir 
ous  mangostean.    There  are  no  British  among  the  in- 
habitants, except  those  who  are  employed  in  the  ser- 
vice of  government,  and  only  a  few  Dutch  who  are 
natives  of  Holland ;  but  the  descendants  of  Europeans, 
especially  of  the  Portuguese,  are  numerous.    The  Ma- 
lav  population  is   considerable;  and  the  number  of 
Cninese  in  the  town  and  suburbs  is  estimated  at  six 
thousand.    The  Chinese  are  the  principal  mechanics  in 
the  place,  as  the  Malays  are  too  indolent  to  practise 
anv  laborious  arts.    They  are  also  the  most  industrious 
cultivators  of  the  ground ;  and  have  many  plantations 
of  sugar  cane  and  culinary  vegetables  in  the  suburbs. 
The  principal  manufactures  are  arms,  cutlery,  coarse 
cloth  worn  oy  the  Malays,  and  cordage  made  sometimes 
of  the  cocoa-nut  fibres,  but  most  commonly  of  the  cane. 
The  trade  of  Malacca  is  very  trifling,  (having  been  su- 
perseded by  Prince  of  Wales'  island,  both  as  a  place  of 
commerce  and  of  refreshment;)  and  European  and  Chi- 
nese  articles  bear  nearly  the  same  price  as  they  do  in 
Bengal    The  export  trade  prindpally  consisted  of  all 
the  produce  of  the  straits  and  eastern  ports,  such  as 
tin,  pepper,  biche  de  mar,  sago,  rattans,  canes,  ele- 
phant's teeth,  and  some  sold  dust    The  country  ships 
from  Calcutta  to  the  MaUy  coast,  bring  opium,  piece- 
goods,  silks,  and  dollars.    During  the  Dutch  ^vem- 
ment,  the  opium  was  bought  on  their  East  India  Com- 
pany's account  by  the  governor,  who,  with  the  fiscal 
and  skahbunder,  were  the  principal  merchants. 


All  dasaes  of  the  inhabitants  are  •Dbjeet'tothtfistch  M 
laws,  which  are  administered  by  a  fiscal,  who  «cu  at  IN 
judge  both  in  civil  and  crimiiUl  cases ;  but  in  gsiism  "^(^ 
of  importance,  there  is  a  jury  of  seven  penou  ««• 
pannelled,  and  the  proceedings  of  the  court  are  sub- 
mitted to  the  inspection  of  &e  governor.  Cnidnik 
are  now  executed  by  hanging,  but  Amnerly,  and  evca 
since  the  place  came  into  the  possession  of  the  Britub, 
slaves  were  executed  by  being  broken  on  the  wk\ 
but  when  Lord  Minto  touched  at  Malacca,  on  hb  wiy 
to  Java,  he  commanded  the  instrument  of  torture  tobi 
broken  to  pieces.  There  is  a  Portuguese  Church,  witb 
two  or  three  priests,  in  Malacca ;  and  an  English  scboo), 
kept  by  a  native  of  Bengal ;  but  the  opulent  Datob  n» 
aidents  send  their  children  to  be  educated  in  Caleotti. 
The  garrison  consists  of  a  battalion  of  Bengal  sepoys^Hid 
a  company  of  Bengal  native  artillery.  ThejunsdiotioQ 
of  the  British  government  extends  about  50  or  60mtlei 
inland ;  and  the  river,  which  runs  through  the  towo,  n 
navigable  nearly  to  the  same  distance,  bat  no  atten^ 
have  been  made  to  explore  the  interior  to  a  greater  a- 
tent. 

The  lower  daasee  in  Malacca  subsist  chiefly  on  rice 
and  fish,  both  of  which  may  be  procured  at  a  modertfe 
price  and  of  excellent  quidity.  In  addition  to  tbese, 
the  higher  classes  use  poultry  and  salt  provisions,  vbidi 
last  artide  they  purchase  from  the  ships  that  arrive  st 
their  port.  Cows  are  very  rare  in  toe  place,  and  are 
kept  only  by  a  few  private  families  for  the  sake  of  tbe 
milk ;  but  tne  buffalo,  while  it  .perfcnrras  the  labour  of 
the  ox,  supplies  also  the  place  of  tiie  cow,  and  afiwdi 
milk  and  butter  of  an  inferior  quality.  There  is  s 
small  and  spirited  breed  of  horses,  msemblii^  those  sf 
Acheen,  which  are  usually  sold  at  50  dollars  etch;  and 
these,  with  buggies  and  palankeen  carriages,  or  soo^ 
times  chairs  borne  by  slaves,  are  tbe  UMial  modes  of 
travelling  and  making  visits.  Among  the  euiiositiesof 
Malacca  may  be  noticed  the  Chinese  burying  groand, 
which  covers  a  large  hill  about  two  miles  fron  tbt 
town*  The  graves  are  lined  and  arched  with  brick,  sod 
a  small  space  around  each  is  enclosed  by  a  wall  about 
half-a-yard  high,  resembling  thcvform  of  the  capksl 
Greek  Omega.  The  entrance  corresponds  with  the 
opening.  At  the  bottom  of  the  letter,  and  at  the  end 
of  the  grave  nearest  to  this  opening,  a  small  grave-etsoe 
is  erected,  on  which  written  chaFacters  are  inscribed. 
See  Hamilton's  East  India  GaxtU€eri  and  the  B^ptui 
Missionary  AccounU.     ^q) 

MALAGA  \  an  ancient  and  opulent  town  of  Spaii^ 
in  the  province  of  Grenada,  about  236  miles  south  of 
Madrid,  issituatedin  36*  43'  50^  of  north  kdilade,  sod 
4Xf  25'  2"  of  west  longitude.  It  stands  •!  the  foot  of  s 
ridge  of  hills  at  the  termination  of  a  beautiful  pkisii 
about  eight  miles  in  breadth,  and  makes  a  fine  a|^xa^ 
ance  at  a  distance ;  but  will  not  bear  a  nearinspeckioii. 
The  streets,  as  in  other  Moorish  towns,  are  very  ntf* 
row ;  and  each  house,  containing  a  ooint  in  lis  centre 
into  which  the  windows  open,  is  genenaUy  laige^  Then 
is  only  one  souare  in  the  town,  (and  that  is  neither 
spadous  nor  handsome ;)  and  th*  chnMhcs  and  oo^ 
vents  are  ao  crowded  among  the  houses,  that  whatever 
beauty  they  possess  is  nearly  ooneealed.  The  Aksscj- 
da  is  the  onhr  part  of  the  town  whisb  is  handsooie; 
and  is  indeed  aeacribed  aa  truly  magnificent  It  cofr 
siatsof  afbot-walk  in  die  middle,  abottt  80  fret  widd 


e  The  name  is  said  to  be  dcrired  from  a  Phemdai  word  sigaiiyiBg  to  saUt  as  origiaallj  foimded  forilie  ^ 
Ml  the  ooMt ;  and  it  appears,  ftom  iiucriptions  wlttcb  have  been  dug  op,  thai,  in  the  ttes  of  tbe  Sonane, 
ace  nijoyed  a  monopol 7  of  salting  fish. 
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p  widi  onngv  md  demder  trees  planted  m  eadrside. 
^  On  the  outnde  of  these  are  good  carriage  roads,  and  on 
both  ttdcB  a  row  of  splendid  and  elegant^ouses.    At 
Aecod  of  this  walk  is  placed  a  fine  marble  fbmitaini 
ooniitting  of  three  basonsy  ranged  aboTO  eadi  other,  and 
grtihially  diflBiiiiBhing  in  siae.    From  the  lower  bason 
lins  a  oalinnn,  snpprnted  by  beaotihd  female  fibres, 
on  which  the  second  bason  rssU;  and  the  third  is 
aised  on  a  similar  eolonm,  sopported  by  other  groaps 
of  figures,  in  a  state  of  nudity  not  altogether  consistent 
with  decency*    On  the  side  of  a  hill,  communicating 
with  the  dty,  stands  an  ancient  castle  in  good  preserva- 
tioD,  called  Gibralfaro,  olr  the  hill  of  the  lighthouse, 
but  now  called  the  hill  of  St  Christopher.    From  mttiy 
Roman  inscriptions  fbund  in  the  place,  it  is  ascertained 
that  this  fortress  was  the  site  of  a  Roman  temple  and 
oude,  bat  the  present  structure  is  entirely  the  work  of 
the  Moon.     It  oompleteljr  commands  the  city ;  and, 
by  the  modem  art  of  fortification,  might  be  rendered 
impregnable.     There  is  another  Moorish  building  in 
oaiuiclerid)le  preservation,  which  was  formerly  a  kind  of 
dock  for  the  piotection  of  the  galleys,  but  is  now  con* 
Tsrted  into  storehouses.    The  Alcasaba,  an  Arabian 
pilaee  near  the  shore,  has  been  partly  destroyed,  and 
its  place  occupied  by  the  new  custom-house,  which  is 
a  fine  building  in  the  pure  Spanish  style.    The  Cathe- 
dnl.  Mid  to  be  as  large  as  St.  Paul's  in  London,  is  a 
fiae  object ;  and  is  a  mixture  of  the  Roman  and  Gothic 
atyles,  on  the  model  of  that  of  Granada,  and  founded 
in  1529.    The  interior  is  finished  in  exquisite  style ; 
sod  presents  an  oblong  spheroid  with  a  row  of  Corinthi- 
10  pillars,  aro4ind  whi<»i  is  the  nave.    These  pillars 
Bipport  a  lofty  roof  of  well  turned  arches,  with  the  sky 
psmted  in  the  compartments.    The  high  altar  and  the 
polpt  are  of  beautiful  flesh<>oeloured  marble ;  and  the 
dioir  is  so  singulariy  fine,  that  it  has  been  called  the 
eighth  wonder  of  the  world.  It  contains  above  50  stalls 
Giiriously  carved  in  cedar  and  mahoeany ;  and  a  con- 
iiderable  number  of  statues  of  saints  by  the  celebrated 
AloQso  Cano,  and  his  pupil,  Pedro  de  Mens :  There 
ne  a  few  marble  monuments  in  the  church,  particu- 
larly one  erected  to  the  memory  of  a  late  Bishop,  Josse 
de  Molina,  who  expended  upon  the  edifice  a  sum  equal 
to  about  £20,000.    The  best  of  the  paintings,  (which 
are  inferior  to  those  c^  Seville,)  is  one  by  Cano,  re« 
peaeoting^tbe  virgin  in  heaven  with  the  infant  Jesus  in 
ner  arais^  and  a  group  of  angels  in  the  act  of  adora-* 
tion.    There  are  two  fine  organs  in  this  Cathedral,  die 
pipes  of  which^  instead  of  being  perpendicular,  project 
fifom  the  instrument,  terminating  like  the  large  end  of' 
a  tntmpet,  so  as  to  resemble  a  range  of  trumpets  over 
the  top  of  the  choir,  gradually  diminishing  in  length. 
The  church  within  the  walls  is  400  feet  in  length,  260 
in  breadth,  and,  from  the  floor  to  the  arches,  140  in 
bright    The  population  of  Malaga,  befbre  the  year 
1B04,  amonnted  to  about  75,000 ;  out  thousands  were 
swept  away  in  that  fatal  year  by  the  epidemic  fever 
which  prevailed  along  the  coasts  of  die  Mediterranean ; 
and,  afler  the  disorder  had  nearly  ceased,  the  surviving 
inhabitants  were  found  to  amount  only  to  52,976. 

The  port  of  Malaga  is  not  large,  but  is  one  of  the 
best  aruficial  harbours  in  the  worid,  and  afibrds  suffi- 
deut  depth  of  water  for  a  ship  of  the  line  to  lie  close 
to  the  pier.  The  commerce  or  this  town  is  consider- 
able, and  the  greater  part  of  its  exports  are  the  produce 
of  iu  own  fertile  soO  and  benignant  climate.  IJpcfn  the 
banlu  of  th^  rivers  Guadalmedina  and  Guadalorce, 
whidi  flow  throo^  the  richest  valleys  in  the  world,  a 
prodigious  quantity  of  figs,  almonds,  oranges,  lemons, 


olives,  sumach,  juniper  berries,  wax,  and  honey,  are   M«lafa« 
raised ;   which,  with  dried  raisins,  wines,  and  cork-  Maldives 
wood,  fbrm  the  native  and  regular  articles  of  trade. 
Co^e,  cotton,  cocoa,  indigo,  and  pimento,  were  all 
cultivated  in  the  adjoining  countries  many  ages  before 
America  was  discovered ;  and  have  been  increased  so 
much  of  late  years,  as  almost  to  render  it  probable  that 
this  part  of  Spain  might  supply  all  the  articles  hitherto 
famished  by  the  West  India  Islands.    Sugar  has  been 
raised  in  the  vicinity  for  at  least  700  years  back,  and 
the  whole  progress  of  planting  and  manufacture  has 
undergone  little  improvement  during  the  whole  of  that 
time.     The  sagar  made  on  this  coast  resembles  that  of 
Cuba,  and  might  be  sold  at  a  lower  rate  than  those  of 
an  equal  quality  fVom  the  West  Indies.    The  planta* 
tions  of  cotton  and  sugar-cane  are  dug  with  all  the  neat- 
ness of  an  English  garden ;  and  in  tneir  culture  great 
use  is  made  of  irrigation.    Wheat  and  barley  alternate- 
ly, without  either  manure  or  fallow,  are  raised  on  the 
fine  level  sandy  plains  along  the  coast.    S'^veral  manu- 
factured articles  are  here  prepared  for  exportation.  The 
flax  and  hemp,  which  are  remarkably  good,  are  made 
into  linen  ana  sail  cloth  for  the  colonies ;  and  the  silk 
is  manufactured  into  satins,  velvets,  taffetas,  ribbons, 
and  silk  stockings,  both  for  home  consumption  and  ex- 
portation.   There  are  also  some  small  manufactories  of 
fiper,  leather,  soap,  hats,  tapes,  and  woollen  cloths, 
leven  parts  in  twelve  of  the  exports  of  Malaga*  in 
short,  consist  of  its  native  productions,  and  always  ex- 
ceed the  imports.     Hence  the  trade  of  this  city,  though 
inferior  to  that  of  Cadiz,  is,  in  proportion,  more  bene- 
ficial to  the  city ;  and,  in  point  of  Qommercial  conse- 
auences,  it  ranks  as  the  third  port  in  Spain,  after  Ca* 
iz  and  Barcelona.    For  a  lon^  period,  wine  has  been 
the  principal  article  of  exportation ;  but  cotton  has  re« 
cently  bea>me  a  greater  object  of  culture  in  the  adjoin- 
ing country,  and  may  in  time  form  a  valuable  part  of 
the  exported  produce.     There  is  a  regular  intercourse 
in  times  of  peace,  and  much  commercial  smuggling 
during  war,  oetween  Malaga  and  Gibraltar ;  andit  is 
probably  from  these  causes  that  the  inhabitants  are  al- 
ways friendly  towards  the  British  nation.    See  Jacob's 
Travels  in  Spain,  and  Semple's  Second  Journey  in 


Spain,     (9) 
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;VES,  or  Maldivian  Islands,  that  is,  "  the 
Isles  of  Malaya,"  are  situated  between  the  equinoctial  situation 
line  and  the  8°  of  North  Lat.  They  are  divided  into  and  extant, 
several  clusters,  called  Atollons,  most  of  which  are  cir- 
cular ;  but  some  are  oval,  and  separated  from  each  other 
by  narrow  channels.  Each  of  these  clusters  is  environ- 
ea  by  rocks,  which  defend  them  from  the  uncommon 
fary  of  the  surrounding  sea;  and^nost  of  the  islands,  of 
which  they  are  composed  are  little  more  than  rocky  ^ 

shoals  or  sand  banks,  which  are  flooded  at  spring  tides. 
The  larger  islands  are  inhabited  and  cultivated,  but 
hiave  never  been  completely  explored.     The  French 
East  India  Company  had  formerly  a  party  of  soldiers 
resident  on  the  islands,  but  these  were  removed  by  M. 
Lally  in  17^9-    A  few  vessels  from  the  British  settle- 
ments in  India  used  to  visit  the  Maldives  for  the  pur- 
chase of  cowries ;  but  the  unhealthiness  of  the  climate, 
and  the  delays  experienced  in  the  procuring  of  their 
cargoes,  have  occasioned  this  triide.  to.be  abandoned  by 
Europeans.     It  is  still  carried  on,  however,  by  Maldi-  Commercev 
vian  boats,,  which  generally  .arrive  at  Balasore,  at  the 
mouth  of  the  Calcutta  river,  in  the  months  of  June  and 
July,  loaded  with  cowries,  salt-fish,  turtle-shells,  and 
the  various  produce  of  the  cocoa«nnt  tree ;  and  usually ' 
set  sail  on  raeir  return,  about  liie  middle  of  December^ 
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m""^"!!****'  ^*^'^  cargoes,  consbtiog  principally  of  rice,  with  sugar^        MALEQBA^XHE,  Nicholas,  an  rmiiiait  Frendi 
Mttldon.    hardware,  broad  cloth,  silk  stuffs,  coarse  cottons,  tobac-     philosopher,  was  bom  at  Paris,  in  the  year  IfiSa  Bdne 

CO,  &c.  Their  imports  to  Bengd,  in  1810,  averaged  naturally  of  a  delicate  constitution,  he  received  the  ni.  ^ 
about  1 84,1 29,  and  their  exports  90,182  sicca  rupees,  diments  of  his  education  at  himie,  under  the  one  of  4  ^' 
They  send  vessels  annually  also  to  Acbeen  with  dried .  domestic  tutor ;  and  he  -afterwards  proaecuted  his  ata^ 
bonetto ;  and  sell  dried  shark^fins,  for  the  China  mar-  dies  at  the  college  of  La  Mardie,  and  at  the  Sorbcnne* 
H^t,  to  the  ships  which  occasionally  visit  them.  They  At  the  age  of  twenty-two,  he  .reaolved  to  embnoe  the 
carry  on  a  busy  traffic  among  themselves,  as  the  differ*  monastic  life,  and  was  admitted  into  the  ooogregitioR 
ent  clusters  are  occupied  by  their  own  peculiar  dealers     of  the  oratory  in  1660.     He  first  directed  his  attentioa 

and  artisans,  one  by  weavers,  another  by  gold-smiths,  to  the  study  of  the  mental  langu^^ea,  and  of  eodesiis. 

another  by  potters,  joiners,  mat^makers,  &c.   The  tr^-  tical  history  ;  but  having  accidentally  met  with  Dcs 

ers  go  from  island  to  island  in  boats  with  a  small  deck.  Cartes'  treatise  Oh  Man,  he,  from  that  period,  devoted 

generally  carrying  their  male  children  with  them,  and  himself  entirely  to  metaphysical  speculBtion&    Ai^cr  s 

frequently  occupying  a  twelvemonth  in  their  voyage,  long  study  of  the  Cartesian  philosophy,  he  wrote  hit 

They  are  described  as  a  mild  and  inoffensive  race ;  and  celebrated  treatise  De  la  Recherche  de  la  FeriU,  whidi 

Europeans  wrecked  on  their  coasts  have  experienced  was  first  published  in  1673,  in  three  volumes  l2mo.  In 

the  kmdest  treatment  from  the  chiefs  and  their  subjects,  this  work,  which  is  written  with  great  ingenuity  and 

Little  is  known  respecting  their  internal  government ;  elegance,  the  author  points  out,  with  mu£.aaiteDesi, 

but  there  is  no  appearance  of  wars  among  the  inhabitants  the  causes  of  error  that  arise  from  the  disordos  of  the 

oF  the  different  groups.  They  profess  the  Mohammedan  imagination  and  the  passions,  and  £ram  an  implicit  cod- 

rejigion  ;  but,  in  isome  of  their  customs,  resemble  the  fidence  in  the  senses.     He  explains  the  nature  of  me^ 

Boadioos  of  Borneo.     One  of  their  annual  ceremonies  mory,  and  the  association  of  ideas ;  and  discovers  the 

ia  to  launch  a  small  vessel,  loaded  with  perfumes,  gums,  sources  of  error  in  the  theories  of  ihe  scholastic  philo* 

and  odoriferous  flowers,  which  is  set  adriil  at  the  mer-  sophers.     Although  a  professed  disciple  of  Des  Cartes,. 

cy  of  the  winds  and  waves,  as  an  offering  to  the  spirit  he  has  many  oriemal.  thoughts ;  and  he  developes  seve- 

of  the  winds  ;  and  sometimes  similar  offerings  are  made  ral  of  the  meta^mysical  ideas  of  his  master  with  grad 

to  the  spirit  whom  they  call  king  of  the  sea.     (q)  clearness  and  ingenuity.     He  denied  the  iniuenoe  of 

MALDON,  or  Maldbn,  an  ancient  burgh  and  mar-  external  objects  on  the  mind,  as  well  as  the  power  of 

ket  town  of  England,  in  the  county  oi  Essex.     It  is  si-  the  mind  to  produce  ideas  of  itself.     Hence  he  was  led 

tuated  on  the  declivity  of  an  eminence  south-west  of  to  ascribe  their  production  immediately  to  God ;  slid 

the  estuary  of  the  Blackwater,  and  consists  principally^  thus  he  arrived  at  the  great  principle  of  his  systcxD, 

of  one  street  stretching  about  a  mile  from  east  to  west,  that  the  human  mind  immediately  perceives  God,  and 

crossed  by  a  smaller  street     Many  of  the  houses  are  sees  all  things  in  him.     The  elegance  of  his  diction, 

modern  and  excellent.     The  church  of  AJI- Saints  is  an  and  the  ingenuity  of  his  reasonings,  rendered  the  sys- 

ancient  and  large  building,  with  a  square  tower,  sur«  tem  of  Malebranche  extremdy  popular,  notwithstaad- 

mounted  by  aspire  like  an  equilateral  triangle.     St.  ing  its  mistical  tendency,  and  pronired  him  a  numenNU 

Mary's  Church  is  a  spacious  edifice,  situated  on  the  train  of  followers ;  but  his  works  are  now  read  cbiefljr 

lower  part  of  the  town,  founded  in  1056.    St.  Peter's,  on  account  of  the  language,  and  of  the  fine  leflections 

now  united  to  All-Saints,  has  only  its  tower  remain-  -  which  they  contain. 

ing ;  but  there  is  attached  to  it  a  building  erected  by         Besides  the  work  we  have  just  mentioned,  Male-. 

Archdeacon  Plume,  for  a  grammar  school  and  library,  branche  published  several  other  treatises,  principslly 

consisting  of  his  own  collection.     The  town  hall,  situ«  ^  with  the  view  of  illustrating,  confirming,  and  viiulicat* 

ated  near  All-Saints  Church,  is  a  lai^e  and  ancient  ing  the  doctrines  contained  in  his  Ee^ercke,    In  the 

brick  building.     An  extensive  range  of  barracks  has  year  1 699>  he  was  admitted  an  honorary  member  of  the 

bfen  erected  by  government  near  the  west  end  of  the  Academ}^  of  Sciences ;  and  several  papers  of  his  were 

.town.     The  foreign  trade  of  Maldon  is  chiefly  to  the  -  inserted  in  the  Memoirs  of  that  body.     Notwilhstsnd* 

East,  whence  it  imports  iron,  deals,  com,  tor,  &c.     Its  ing  the  delicacy  of  his  constitution,  he  enjoyed  pcetiv 

coasting  trade  consisU  of  coals  and  com,  of  which  last .  good  health,  till  near  the  period  of  hia  death,  which 

great  quantities  are  annually  sent  to  London.     As  the  took  place  in  1715,  when  he  had  attained  the  age  of 

river  has  only  eight  feet  of  water  at  spring  tides,  ves-  seventy-seven. 

sels  of  large  burthen  are  obliged  to  lie  a  little  way  be-        In  private  life,  the  manners  of  Malebranche  weie 

low  the  town,  so  that  a  number  of  lighters  are  kept  in  simple,  modest,  cheerful,  and  complaisant.     From  the 

constant  employment.     The  burgh  is  governed  by  two  .  time  he  became  acquainted  with  the  writings  of  De< 

bailiffs,   chosen  annually,    six  aldermen,  and   18  ca-  Cartes,  he  devoted  himself  entirely  to  soliury  oontem- 

pital  burgesses.    The  number  of  electors  who  choose  plation,  with  a  view  to  enlighten  hia  mind  by  the  dis* 

the  two  members  of  Parliament  is  about  200.     There  covery  of  truth.     He  despised  what  is  commonly  called 

was  formerly  a  Carmelite  priory  and  an  hospital  for  \e*  erudition,  and  had  so  little  taste  for  poetry,  that  be 

pers  in  this  town.     Several  antiquarians  have  supposed  could  never  read  ten  verses  wiUiout  disgust. 
Maldon  to  be  the  ancient  Camehdunum.  The  following  are  the  principal  works  of  Malebranche. 

In  1811  the  following  was  the  population  of  the         De  la  Reclierche  de  la  VeriU^  first  published  in  2673» 

borough :  and  afterwards,  with  considendile  alterations  and  addi* 

'  tf  mixB  tions,  in  1712,  in  two  vols.  4to,  and  four  vols.  i2mo. 

™"«,^ f2;  Defence  derauteurde  la  Recherche  de  la  VerUi,^^ 

Families       •.•••••••••      ^65  Rotterdam,  1684,  12mo. 

Do.  employed  in  trade  and  manufactures   .      29O  yVoii^  de  la  Nature  el  de  la  Grace,  1680. 

Do.  m  Agriculture 101  Letires,  dans  lesquelles  il  rdpond  aux  ReJUxum  de  M. 

Total  population 2679  Jmauld,  &c. 

See  the  Beauties  of  England  and  Wales,  vol.  v.  p.  274 ;         TraU^  de  Morale.    Essais  nouveaux  de  Morale,  &c. 
and  MoraoVs  Histort/  of  Anliqmiies  of  Essex.  £niretiens  sur  la  mitaphysi^  et  snr  la  RcUffW,  \^i^ 


MALESHERBES. 


bffw  HALCSHEftKS,  CnstSTrAtv^WiLLiAii  ds  Lamoh 
^  asoff  DE,  the  aon  of  the  chancellor  of  Fnuice,  William 
^  de  Ltmdtgnon,  who  was  descended  of  an  illustrioas  fa« 
Dilv,  vat  born  tt  PaiiSy  in  the  year  1721.  He  acquhr- 
ed  bis  early  education  at  the  Jeanits'  College,  and  afters 
wards  devoted  himself  to  the  study  of  the  law^  history, 
and  political  economy.  At  the  age  of  twenty-^ur,  he 
ms  appoinCed  a  connadlor  m  the  parliament  of  Paris ; 
and  io  1750,  he  succeeded  his  father  as  president  of  the 
Court  of  Aids.  Along  wMi  that  office,  he  also  became 
snpfrintendant  of  tlie  press ;  and  in  this  situation  ht 
found  means  to  promote  libend  inquiry  to  a  degree  be- 
jond  all  former  example  in  that  country.  It  was 
throogh  his  fuYoor  that  the  French  Encjrclopttdia,  the 
works  of  Rousseuu,  and  several  other  speculative  writ- 
ingv,  issued  from  the  press.  The  superintendence,  how- 
ever, ms  afterwards  talEen  ftom  nim,  and  conferred 
upon  Maiipeoii«  under  whose  auspices  tiie  fbrnier  rigor- 
008  inquisition  into  Nterary  productions  was  renewed. 

Maleidierbea  now  devoted  himself  to  the  duties  of  his 
ofiee  as  president  of  the  Court  of  Aids,  and  resolutely 
apposed  every  encroachment  of  arbitrary  power.  When 
thf  proceedings  of  this  court  were  to  be  prdiibited,  in 
consequence  of  the  spirited  conduct  of  the  president,  in 
the  esse  of  one  Monnerat,  who  had  been  treated  with 
mat  injustice  by  the  famevs  of  the  revenue ;  Males- 
EeriMs  took  occasion  to  present  a  remonstrance  to  the 
king,  pratesting,  in  tihe  strongest  terms,  against  the 
luonnoos  abuueof  Mivt  de  ^a^ei.  Soon  after,  Male^ 
fasrbss  was  himseif  tNMished  to  fns  country-seat  by  a 
kun-de  c&eket ;  and  the  tribunal  over  which  he  presid- 
sd  wasafepKshed  by  the  Duke  de  BicheKeu,  at  the  head 
sf  in  amed  force. 

Daring  hia  vetirement,  his  time  was  occupied  wMi 
Im  family,  his  books,  and  the  cultivation  of  his  grounds. 
He  eominHiled  to  paper  a  variety  of  observations  on  the 
palitiodandjodieialeatablWhments  of  France,  and  on 
apiouHuie  and  natural  liistoryy  w^ich  M  perished 
smidst  the  revolutionary  troubles.  On  the  accession  c^ 
Louis  X'VI.  he  was  recalled  to  the  exercise  of  his  pub- 
lic lanctioBs,  and  •resumed  his  situation  as  president  of 
tke  fsstored  'trHnmal.  Upon  this  ocoasionj  he  deliver- 
td  s  very  afteting  and  patriotic  harangue,  and  after- 
wards  stddressed  the  4ung  in  an  eloquent  speech  of 
Ikaaks.  He-ideo  kid  before  the  new  sovereign  an  am- 
ple mesBoir  «n  Clie  ^oakmitous  stete  of  the  kingdom, 
with affie  exjpoaure  of  the  faults  which  had  produced 
It.  Tbs  sentinaents  esipressed  in  this  memoir  were  so 
*MMh  10  unison  ^tii  those  entertained  by  the  young 
■MQwdi,  that  Malesherbes  was  appointed  minister  of 
^f^'^  in  the  month  of  June,  1 775.  In  this  situation,  he 
Miy  sought  to  extend'tfae  sphere  of  liis  uaeftilness.  One 
of  tks  AN*  objects  of  liis  care,  was^  visit  the  prisons^ 
nd  rHtare^o  liberty  the  innocent  vi^ms  of  the-ty- 
Mny  of  the'foroier  reign.  He  wished  to  have  entire- 
ysbsliihed  thuta^bitnupy  power  of  issuing  l^lf«»«fo  co* 
<^i  which-hnd  -been  the  instrument  of  tlwse  evils ;  but 
Mig  umyble  to  effeetuale  so  great  a  diange,  he  procur- 
*P  thsappeintmeot  of  a  commission,  composed  of  up- 
Ight^Bd  enlightened  magistrates,  to  which  every  ap- 
ricition  for  such  letters  should  lie  submitted^  ami 
wbost  nnanhnoos  decision  should  be  recjuisite  for  their 
^idtty.  .His  administration  was  alao  distinxnished  bv 
»c  powerfiil  cDcoumgement  of  oonuneroe  and  agricul* 
^;  sod  in  theae  hmdable  eflbrta  he  was  supported  by 
|hstble  and  virtuous  TWoot,  then  compunoller^mieral 
•tkere^^euue.  Turgot,  however,  wns  soon  after  dis- 
F*eed,  through  the  intrigues  of  the  financiers;  and 
"■A^tibeihes  did  not  ^remain  «i  office  Umg  alter  hia 
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Having  failed  in  Ms  Kberal  und  benevolent  en^  Msfcdier- 
deavours  to  ameliorate  the  civil  condition  of  the  Protes* 
tants,  by  removing  the  disiMities  to  whidi  Uiey  were 
subjected,  with  regard  to  tiie  solemnisation  of  mar- 
viages,  and  the  legitiuiatiog  of  their  children,  he  resi gned 
his  situation  in  the  month  of  May,  1776. 

Having  a  great  desire  to  increase  his  knowledge  hjr 
travelling,  and  being  resolved  to  mix  with  the  di&rent 
classes  of  society,  he  now  set  out  on  a  journey  through 
France,  Switzerland,  and  Holland,  under  the  humme 
designation  of  M.  GuiUaume.  He  perfbrmed  his  joumer 
in  a  simple  and  economical  manner,  frequently  travel- 
ling on  foot,  and  lodging  in  villages,  in  order  to  have  a 
nearer  survey  of  the  state  of  the  country.  He  careM* 
iy  noted  down  every  thing  worthy  of  observation  rda* 
tive  to  the  productions  of  nature,  and  the  operations  ef 
industrv ;  and,  after  en  absence  of  some  years,  he  re« 
turned  home  with  a  store  of  valuable  knowledge,  which 
his  age  and  experience  fuHy  enabled  him  to  appreciate. 
Finding  his  native  country  at  this  time  much  advanced 
in  philosophical  principles,  he  was  encouraged  to  draw 
up  and  present  to  the  king  two  elaborate  memoirs  $ 
one  cm  tne  condition  of  the  Protestants,  the  other  en 
civil  liberty  and  toleration  in  generd,  both  replete  with 
the  enlarged  views  of  an  enlightened  and  patriotic 
statesman.  The  difficulties  with  which  the  French  go- 
vernment was  at  this  period  surrounded,  rendered  it 
highly  desirable  that  the  ministers  should  have  the  as- 
sistance of  a  man,  whose  duiracter  was  so  greatly 
esteemed  by  the  nation  at  lar;^;  and  in  1786,  Msles- 
herbes  was  again  called  to  the  kirn's  councils,  but  with- 
out being  appointed  to  any  particular  office.  He  soon 
-found,  however,  that  his  views  did  not  accord  with 
those  of  the  other  ministers ;  and,  in  this  critical  state  of 
affidrs,  he  made  an  effort  to  c^n  the  kin^^s  eyes»  and 
drew  up  two  spirited  memoirs  On  the  CaUmiiiei  ff 
Frmnce,  attdihe  means  of  repairing  them  ;  but  in  conse* 
quence  of  the  unibrtunato  ascendancy  of  ^  queen's 
party,  he  was  not  even  permitted  to  read  than,  nor 
could  the  king  be  prevailed  upon  to  grant  him  a  pri« 
vate  interview.  In  these  drcumstances  he  tocdc  hia 
final  leave  «f  the  court 

Having  returned  to  his  country-seat,  he  puhlished, 
in  1790,  An  Esmy  on  the  means  ^  aeeeferaiing  theprom 
greee  ofrmnd  economy  in  France^  in  whidi  he  proposed 
on  estaUishment  to  ftdlitate  the  naticmal  improvement 
in  this  important  point  When  the  national  eonven* 
tion  decreed  -the  trid  of  the  unfbrtunate  Louis  XVf . 
Malesherbes  generously  caipe  forward,  «nd  requested 
perroisaion  -to  act  as  one  of  ^e  counsel  of  the  illustrious 
culprit  Three  had  beoi already  appointed;  butono 
of  tnem  having  declined  the  office,  Louis,  who  wept  at 
this  proof  of  attachment  from  his  old  servant,  immedi- 
utdy  nominated  Maleshefhes  in  his  stead.  He  was  the 
person  who  announced  to  die  king  his  crud  sentence^ 
und  one  of  the  last  who  tpok  leave  of  him  previous  to 
his  execution.  After  this  event,  he  again  withdrew 
to  -his  retreat  with  a  deeply  wounded  heart,  and 
reftised  to  hear  any  thiM  rnqre  of  what  was  acting 
on -the  bloody  th^stre  of  Paris.  One  morning,  while 
•walkinpf  in  his  garden,  he  perceived  four  men  sp- 
ffroaching  his  hoi|se,  ^nd  on  going  home,  he  found 
4hey  had  beep  sent  by  the  convention  to  arrest  his 
daughter,  Madame  liepelletier  Rosambo,  and  her  hue* 
hand,  once  prefident  of  tl^  par|tament  pf  Paris.  Mpi« 
lesherbes  was-himsdf  spon  afterwards  arrested,  upon  ja 
most  absurd  .charge,  of  '*  a  con8p:racy  against  the  li- 
berties of  the  Frcndi  people,'  wnich  was  Ibltowed,  of 
eourse/by  a  sentcneeof cteadL    -His «eal crime^  which 
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MaUe  AcfA  hit  jMiigwiiiaiy  proBectttors  never  pardoned^  was  his  se* 
I  nerous  defence  .of  the  king,-*an  act  in  which  he  ^o- 
^^^^  ried  On  the  day  appointed  for  his  execution,  Maleii- 
berhes  left  the  prison  with  a  serene  countenance ;  and 
happening  to  stumble  against  a  stone,  he  said,  (with  the 
pleasantry  of  Sir  Thomas  More,)  *^  A  Roman  would 
nsnre  thoiu^ht  this  an  unlucky  omen,  and  walked  back 
again."  He  received  the  stroke  in  April  1794,  in  the 
7Sd  year  of  his  a^e.  He  was  undoubtedly  one  of  the 
most  spotless  victims  of  revolutionary  tyranny ;  and 
the  French  government,  sensible  of  the  injustice  of  his 
sentence,  afterwards  attempted  to  make  some  repara- 
tion, by  ordering  his  bust  to  be  placed  among  those  of 
the  great  men  who  have  reflected  honour  upon  their 
country.  See  Fie  de  Lamvtgnon  Malesherbes ;  and  Ai- 
kin's  Gen.  Biog. 
.    MALIC  Acio.    See  Chemistry,  vol.  vi.  p.  59,  60. 

MALINES,  or  Mechlin,  a  town  of  the  Nether- 
lands^ is  situated  on  the  river  Dele,  by  which  it  is  tra^ 
ifersed  and  divided  into  several  islands.  The  town  is 
ar^e,  and  contains  several  good  houses  and  public 
buildings.  The  ci*devant  cathedral  is  a  Urge  and  very 
beautiful  building.  The  town  contains  six  parish 
churches^  and  an  arsenal,  where  there  is  a  foundery  of 
cannon.  The  principal  manufactures  are  those  of  bed- 
quilts,  thread,  and  particularly  lace,  which  is  universal- 
ly celebrated.  It  has  some  trade  in  red  wheat,  which 
is  shipped  in  lighters  to  Antwerp.  Malines  was  deso- 
lated by  a  dreadful  accident  on  the  7th  Augu&t,  1546. 
Daring  a  thunder  storm,  a  powder  magazine,  contain- 
ing SOOO  quintals  of  powder,  was  struck  with  lightning, 
m  consequence  of  which  many  of  the  buildings  were 
destroyed,  about  200  persons  killed,  and  600  consider- 
ably injured.     Population  16,600. 

MALLET,  David,  a  British  poet  and  miscellaneous 
writer,  was  bom  in  Scotland  about  the  beginning  of 
the  eighteenth  century.  According  to  Dr.  Johnson's 
account,  his  family  were  originally  Macgregors,  who, 
upon  the  dispersion  of  that  clan,  took  the  name  of 
JMalloch.  Of  his  «arly  education  little  is  known.  By 
the  penury  of  his  parents  he  was  compelled,  for  some 
time,  to  act  ssjamtor  to  the  High  School  at  Edinburgh ; 
but  he  gradually  surmounted  Uie  disadvantages  of  his 
birth  and  fortune.  In  the  year  1720,  he  was  tutor  to 
the  ehildren  of  a  Mr.  Home  near  Edinburgh ;  and  he 
at  the  same  time  attended  lectures  in  the  university  of 
that  city.  In  1728,  he  accepted  the  offer  of  accompa- 
nying the  two  younger  sons  of  the  Duke  of  Montrose 
to  Winchester. 

In  the  year  1723,  his  first  production,  the  popular 
ballad  of  fVUUam  and  Margaret,  was  printed  in  Aaron 
Hill's  Plain  Dealer ;  and  in  1798,  he  published  The 
Excurnon,  a  poem  in  blank  verse,  in  which  he  evi- 
dently imitates  the  descriptive  style  of  Thomson. 
About  this  period  he  accompanied  his  pupils  in  a  tour  to 
the  continent.  His  first  tragedy,  Eurydke,  was  acted 
at  Dnny  Lane  in  1781,  and  fiivourably  received ;  but 
on  its  revival,  some  years  after,  it  experienced  little 
success,  and  has  since  disappeared  frc»n  the  theatre. 

Mallet  was  now  admitted  to  the  company  of  men 
distinguished  by  their  rank,  or  by  literary  eminence. 
He  lived  upon  terms  of  fiuniUarity  with  Pope,  to  whom 
he  paid  court  in  a  poem  entitled  ^er6a/  Cndcwtn,  which 
.was  published  in  1788.  There  ia  in  this  piece,  says 
Dr.  Johnson^  more  pertnesa  than  wit,  and  more  confi- 
dence than  knowledge.  When  Frederic,  Prince  of 
Wales,  wasdriven  from  the  nalace,  and  set  up  an  cppo- 
ution  oonrt,  he  endeavoorea  to  increase  hia  popidarity 
by  ^  patronage  of  literaHire;  and  Mallet  was  ap* 


pointed  his  ttnder-secretary,  with  a  salasr  of  two  him-  M^ 
dred  pounds  a-year.  In  1734',  he  attended  tlie  Prince  ^«7 
of  Orange  on  a  visit  to  Oxford,  and  presented  to  him 
a  copy  of  verses,  written  in  the  name  of  the  univer- 
sity ;  upon  whidh  occasion  he  obtained  the  degree  of 
M,  A.  His  tragedy  of  Musiapka  was  performed  it 
Drury  Lane  in  17:^9^  under  the  patromige  of  the  Prince 
of  Wales.  It  was  well  received  at  the  tim^  but  im 
not  been  revived. 

A  new  edition  of  the  wmrks  of  Bacon  having  been 
prepared  for  the  press  in  1740,  Mallet  was  employed 
to  write  the  life  prefixed  to  it ;  a  task  which  he  per- 
formed, upon  the  whole,  with  elegance  and  judgmenti 
but  with  more  knowledge  of  history  than  of  science. 
Jn  the  same  year,  he  was  associated  with  TboiBSon  in 
the  composition  of  the  pajtriotic  Masque  of  Alfredt 
which  was  originally  represent^  at  Cliefaen,  but  viter- 
wards  altered  by  Mallet,  and  brought  upon  the  stage  tt 
Drury  Lane,  in  1751.  After  an  interval  of  several 
years,  he  produced  his  next  work,  Am^aior  and  Thoh 
dora,  along  story  in  blank  verse,  written  with  copious- 
ness and  elegance  of  language,  vigour  of  sentunent* 
and  power  of  description,  but,  in  many  parts,  affected 
and  tedious. 

Among  tlie  perscms  of  rank  to  whom  Mallet  obtain- 
ed an  introduction  was  Lord  Bolingbroke,  to  whom  be 
assiduously  paid  his  court.  On  the  death  of  Pope, 
when  that  nobleman  found  that  he  had  clandestinely 
printed  an  unautliorised  pamphlet,  called  The  PaUiii 
King^  he  resolved,  in  a  fit  of  uaeleaa  fury,  to  blast  the 
memory  of  the  poet,  .and  employed  Mallet  as  tfaecze. 
cudoner  of  his  vengeance.  1  his  office  he  performed 
with  so  much  severity,  that  Warburton  thought  iiraper 
to  interpose,  with  an  apologetical  letter  to  me  editor; 
to  which  Mallet  replied,  in  A  Leiler  to  ike  most  Imp^* 
denl  Man  Living.  For  this  service  he  was  rewarded, 
not  long  after,  with  the  legacy  of  Lcnnd  Bolingbroke'i 
works,  which  he  published,  in  1 754,  in  5  vols.  4ta  but 
with  success  far  bdow  his  expectaticm.  In  another  is* 
^  stance,  however,  he  appears  to  have  rei^>ed  considers* 
ble  emolument,  without  any  adequate  service.  Sarah, 
Duchess  of  Marlbcurough,  Im  a  legacy  of  one  thousaod 
pounds  to  Glover  and  Mallet,  on  ccMidition  of  writing 
the  life  of  her  great  lord.  Glover  declined  the  task, 
and  devolved  the  whole  work  upon  Mallet,  who  udder- 
took  it,  and  received  a  pension  to  promote  his  indss* 
try ;  but,  when  he  died,  it  was  found  that  he  had  left 
no  vestige  of  any  historical  labours  behind  htm. 

In  1755,  hiB  Masque  of  Britannia  was  acted  at  Dnii7 
Lane.  In  1756,  when  the  unfitvoumble  commeooe- 
ment  of  the  war  had  rendered  the  ministry  unpopalaTt 
he  was  employed  to  turn  the  puUic  vengeance  upon 
Admiral  Byng,  and  wrote  a  letter  of  accusation,  under 
the  signature  of  A  Plain  Man,  which  was  circuhted 
with  great  industry  and  efiect,  and  for  which  he  was 
rewarded  with  a  considerable  pension.  In  order  farther 
to  promote  the  ministerial  cause,  he  produced  his  7rs^ 
in  Wiyme,  and  his  tragedy  of  Elvira,  which  were  both 
written  for  political  effect  For  these  services  he  was, 
in  1765,  appointed  keeper  of  the  book  of  entries  isf 
the  port  of  London.  After  th^  peace  he  weot  to 
France,  where  he  passed  some  time ;  .but  finding  bis 
health  decline,  he  returned  to  £nglfliid>  aod  died  id 
April  1765. 

Mallet  was  a  man  .of  diminutive  stature»  but  ng^* 
larly  formed.  His  manners  in  private  life  were  aoji* 
able ;.  and  hia  conversation  was  elegant  and  es^*  ^ 
his  character,  however,  there  was  nothing  <^^y!^ 
or  dignified.    As  a  writeiv  he  can  fcaroely  be  iMi  ^ 
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^  \ULVt  itUined  a  frrett  degree  of  eminence  in  any  one    They  import  eorn  from  Italy,  doth,  wood,  oil,  wine,    Malta 

species  of  composition.    His  poetical  works  are  admit-    and  brandy.    Sea  salt,  and  fine  flavoured  li<mr^,  are        R 
*-    ted  into  our  English  collections ;  but,  with  the  excep-    made  in  the  island ;  and  there  is  a  profitable  coral  mhery,.  ^_^*'"^. 
^  tion  of  his  WUham  and  Margaret,  they  are  now  litUe    beside  other  fisheries.    They  manu&ctnre  gloves  and  xnidetnd 
resd.    See  Johnson's  LtWt ,  and  Aikin's  Gen.  Biog,         stockings,  whidi  are  in  high  repute.  commerce/ 

MALLICOLLO.    See  HafiRiBEs,  New,  vol  x.  p.        The  principal  towne  in  the  ishuid  are.  La  Valetta,  Towai. 
695.  Civita  Vecchia,  Citta  Vittoriosa,  Senglea,  Barmola,  Citta 

MALMESBURY,  a  town  of  England,  in  Wiltshire,    Nuovo  Cottonera,  and  MalU.   LaValetta,  the  capiul  of 
is  sitosted  upon  a  hill,  nearly  surrounded  by  two    the  island,  stands  on  the  east  coast,  and  was  built,  in  1566, 
streams,  which  unite  to  form  the  Lower  Avon,  which  is    on  an  elevated  peninsula  already  mentioned,  having  at 
crossed  by  six  bridges.    The  principal  streets,  which    its  extremity  the  castle  of  St  Elma    Hie  town,  whidi 
sre  built  on  the  sides  pf  the  roads  wnich  pass  through    is  handsome,  contains  the  palace  of  the  Grand  Master, 
the  town,  are,  in  general,  narrow  and  irregular,  and    the  arsenal,  the  infirmary,  the  church  of  the  Prior  of  St 
the  houses  are  old,  though  there  are  some  very  neat    John,  and  hotels  for  the  knights  of  difierent  languages, 
ones  in  the  modern  style.    The  churdi,  which  formed    In  1798,  it  contained  23,680  inhabitants.    Civita  Vee« 
part  of  the  ancient  and  venerable  abbey,  is  much  ad-    chia  stands  on  a  hill  in  Uie  middle  of  the  island,  and  is 
mired.    The  southern  porch  is  a  very  interesting  piece    strongly  fortified.    It  contains  several  churches  and 
of  architecture.  The  remains  of  the  abbot's  house  sUnd    convents,  and  5000  inhabitants.    Citta  Vittoriosa  is  a 
to  the  north-east  of  the  church.   The  White  Lion  Inn,    fortified  town,  built  on  the  narrow  point  of  land  that 
the  ahns-hooae,  and  the  work-house,  with  other  build-    projects  into  the   Marza.      It   is   defended  by   the 
logs,  present  the  remains  of  ancient  buildings.    There    castle  of  St  Angelo,  which  stands  on  a  lofty  rock» . 
is  a  beautiftd  octangular  cross  in  the  market-place;  and    and  communicates  with  the  town  by  abridge.    The 
four  meeting-houses  for  the  dissenters.    The  manufac-    palace  of   ^e    inquisition  formerly  stood  here.     It 
tores  ofMalmesbury  consist  offinewoollen  doth,  gloves,    has  an  arsenal,  a  lodgment  for  slaves,  and  a  Greek 
parchment,  glue,  &c  church.    Senglea,  or  the  Isle  of  St.  Michael,  is  a  ctmm  , 

The  populaticm  of  the  burgh  and  parish,  in  1811,    siderable  place  situated  on  a  peninsula,  and  separated 

was,  from  Citta  Vittoriosa  by  the  canal  of  Porto  della  Ga^ 

Inhabited  hooses    •••...      fS7  lere.     Barmola  is  a  small  town  of  700  houses,  situated 

Famflies      249  behind  Senglea.    Citta  Nuovo  Cottonera  is  regularly 

Do  m  trade  and  mami&ctaTtt  1«7  fortifieil,  and  includes  the  old  fort  of  St.  Margherita. 

Total  population    ......    USt  Malta,  Melita,  or  Medina,  is  a  small  fortified  place,  and 

See  Britton's  Architectural  Aniiqniiies  qf  Great  Britain,    a  bishop's  see.  It  stands  on  an  eminence  near  the  centre 

and  Mof&t's  History^  S^c,  of  Malmesbur^.  of  the  island,  and  has  a  cathedral  and  several  religious 

MALPIGHI.     See  Botany,  vol.  iv.  p.  3S,  34.  houses,  with  extensive  catacombs  in  iU  vicinity,  which 

MALPLAQUET,  Battle  or.    See  Britain,  vol    form  a  labyrinth.    These  towns  are  separated  only  by 

ir.  p.  621.  havens.    The  houses  are  all  of  etone»  with  flat  roofs, 

MALT.    See  Brewing,  vol.  iv.  p.  468.  and  covered  with  plaster. 

MALTA,  anciently  Ogygia  and  Melita,  is  an  island        The  island  of  Malta  is  every  where  well  fortified. 
in  the  Mediterranean,  about  50  miles  ft-om  the  coast  of    The  Forte  di  St  Thomasso  stands  upon  a  point  of  land 
Sicily.    It  is  about  20  miles  along,  12  at  its  greatest    about  two  miles  south-east  of  the  town  of  Malta;  and 
l>readth,  and  60  in  circuit.  The  island  consists  of  an  im-    Forte  Rosso  stands  on  a  peninsula  opposite  to  the  island 
mense  oval  rock  of  soft  white  freestone,  covered  wiUi  a    of  Comino.    Mortars,  the  mouths  or  some  of  which  are 
itratum  of  earth  about  8  or  10  inches  deep,  which  was    six  feet  wide,  are  cut  out  of  the  solid  rocks  near  the  dif* 
broQght  from  Sicily,  and  which  is  token  off  eveir  ten    ferent  creeks  where  an  enemy  might  attempt  a  landing]. 
yean,  for  the  purpose  of  removing  a  crust  which  forms        The  inhabitonts  of  Malta  resemble  those  of  Barbary,  inhsbi- 
upon  the  rock,  and  prevents  the  penetration  of  the  mois-    and  speak  nearly  the  same  language,  viz.  the  old  Punic  uata. 
ture.  The  island  is  well  planted,  and  is  divided  into    or  Arabic.    The  Italian,  however,  is  generally  s^ken 
nnan  enclosures  of  freestone.  Its  productions  are,  cassia    by  persons  of  rank  in  the  capitaL    The^  population  of 
>^,  anise  seed,  cotton,  melons,  oranges,  lemons,  and    the  island  is  about  74,705.    The  small  island  of  Gozo  gos«. 
%< ;  but  it  does  not  yield  either  grain  or  wine  suffi-    is  situated  a  little  to  the  north-west  of  Malta.    The  su« 
cient  for  the  consumption  of  its  population.    The  coast    gar  cane  is  here  cultivated  with  success.    Its  area  is  40 
ef  Malta  is  in  general  steep  and  rugged,  and  without    square  miles,  and  it  has  several  good  harbours  and  strong 
wy  good  harbours  or  safe  roads  for  ships,  excepting  on    forts,  with  a  population  of  12^464.   Comino,  which  lies  CoaBiaSb 
theeait  and  west  sides  of  the  island,  which  contain  the    b^ween  Malta  and  Gozo,  haa  an  area  of  three  square 
l^bonrs  of  Marza  and  Marza  Murzet,  separated  by  an    miles,  a  fort,  and  608  inhabitants.    The  three  islands 
oblong  peninsula  containing  the  fort  of  St.  Elmo,  which    conuin  8  dtiei,  6  towns,  33  villages,  and  87,772  inhabit 
defends  the  entrance  into  both.  tants.    See  Boisgelin's  Ancient  and  Modem  Malta,  in  3 

In  summer,  the  temperature  of  Malta  generally  va«    vols.4to.    See  also  our  artide  Britain,  voL  iv.  p.  670* 
ries  from  88<^  to  95*  of  Fahrenheit,  and  in  winter  it  is        MALTA,  Knights  of.    See  Kniohthooo,  vol  stii. 
seldom  below  14'.     The  north  and  nortii-weat  winds    p.  473. 

■'^  generally  accompanied  with  cold,  and  the  south  MALTHA.  See  Ciiemistby,  Vol.  IV.  p.  72. 
"^^  J|^°<1  with  heat.  There  are  no  rivers  in  the  island;  M ALUS,  Etibmnx  Louts,  a  celebrated  French  ma« 
bat  excellent  springs  of  fresh  water  are  frequently  thematidan  and  natural  philosopher,  was  bom  at  Paris 
vonnA,  and^  where  these  do  not  occur,  wells  are  dug  in  on  the  S3d  of  July  1775,  and  was  the  son  of  Anne^  Louis 
therodis.  The  houses  are  generally  supplied  by  rain  Malus  of  Mitry.  His  early  education,  which  he  re« 
^*ter  prnerved  in  dstems.  ceived  in  the  house  of  his  parents,  was  principally  of  a 

The  principal  trade  of  the  inhabitants  consists  in    literary  nature ;  and  his  progress  was  such,  fnat,  even 
Mtton,  of  wnicfa  they  export  considerable  quantitiea.    in  the  latter  years  of  his  life^  he  could  repeat  by  heart 
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Mtlus.     loog  pifta^  of  the  lUad.   At  the  «g«  of  17«  beivrote    by  inflexion,  and  thiit  the  wiiido«rf  of  the  tiiteniM«| 
~^  ^     '  •  tragedy  in  five  act8»  eotitled  the  Death  of  Cato;  but    had  receiveid  the  aolar  rays  nearly  at  the  polming 
hia  attention  bad  beoiaoaiuch  directed  to  hie  scientific    ancle. 

Btadiea,  that,  in  oonseouenoe  of  a  mceessf^il  exaniin«  In  the  year  1-810,  the  Iiialitatead|odj|edtheDrii««C 
atioD,  he  was  admittea  into  the  school  of  engineers,  double  mraction  to  M.  Ma1iis»  who  poblisbed  nis  tait* 
Trom  his  progress  in  mathennUical  analysis,  he  was  ap-  moir  under  the  tide  of  Tieorie  de  la  douUe  R^hctim 
pointed  an  offioer  of  militanr  engineers ;  but  having  de  la  Lumiere  dans  let  iubstancet  Cr^UaUisti,  Pariii 
been  r^ected  as  a  suspected  person  by  the  minister  1810,  a  woi4c  which  will  long  be  vahiedas  Uying  Cbe 
Bouchette,  he  lost  all  hopes  of  rising  in  his  profession,  fiMHidation  of  a  new  scienoe^ 
and  repaired  to  the  army  of  the  north,  where  be  wasin*  Malue  was  nowriected  ameviber  of  the  lQsdtiite,m 
corporated  in  the  15th  battalion  of  Paris,  and  did  the  place  of  M.  Monlgolfier.  In  1804>,  he  had  bees  msde 
duties  of  a  common  soldier  in  repairing  die  harbour  dT  a  member  of  the  X^gion  of  Hoqoiir,  and  snb-direofeoi 
Dunkirk.  The  officer  of  engineers  who  presided  over  of  the  fortifications  «  Antwerp;  in  180%  sub^direcut 
this  undertaking,  did  not  fail  to  observe  how  much  the  of  barmcks  in  the  department  of  the  Seine,  and  io  ISIO, 
talents  c^  Malus  were  misapplied,  and^  upon  his  reoom*  member  of  the  committee  of  'fortifications,  and  lioii 
ippeodation,  be  was  recalled  by  the  government  and  tenant-oolonel  of  engineered  After  havin^-falfilled  for 
sent  to  the  polytechnic  school,  where  he  wes  soon  after  some  time  the  duties  of  examiner  of  tiie  Pdytedmio 
epiploy ed,  in  the  absence  of  M,  Monge,  in  giving  a  course  School,  he  waa  appointed*  io  1^  U ,  commander  sad  (& 
of  .anaJvtieal  mathematics,  Malus  wes  now  raised  to  rector  of  studies  in  that  Institution. 
thci  rank  of  captain,  and  was  en^loyed  as  professor  of  In  the  year  18,4 1,  the  Royid  Sociclry  of  London  A 
mathematics  in  the  school  of  Metz.  judged  the  Rumford  Medals  lo  hL  Males  fiir  his  le^ 

In  the  year  1797  he  be|pn  his  militai^  career,  and  aearcbeaan  Hgfa^«»  ioMited.in  the  Mcmooesof  tbeSoi 
WAS  present  with  the  army  of  the  Sambre  and  Meuse  ciety  of  Arcueil.  Mains,  however,  did  not  live  Isnt  to 
at  the  crossing  of  the  Rhine,  and  at  die  battles  of  Uk-  enjoy  thqie  wdUmeiited  honours^  Hia  health  lisd 
rath  and  Alterkirk.  Having  embarked  in  the  wild  and  been  injured  by  the  fatigues  and  diseases  which  heun* 
unfortunate  eipedition  to  l^ypt,  he  assisted  at  the  baU  derwent  in  E^orpt,  and  their  eflbcta  were  now  begin- 
ties  of  Chebrees,  that  of  the  Pyramids,  and  likewise  at  ning  to  become  more  alarming.  Even  in  the  midst  of 
that  of  Soebiscb.  He  was  appomted  a.member  of  the  In-  his  sufferings,  his  favourite  studies  were  not  neglected. 
9titute  of  Cairo;  and  he  had  the  ffood  fortune  to  discover  He  added  many  new  discoveries  to  the  ^rest  ftct, 
a  branch  of  the  Nile  unknown  before  that  time  to  tnu  with  which  his  name  will  be  for  evttreseoasted;  and 
vellers ;  to  give  a  description  of  it,  and  to  construct  a  had  his  life  been  spared^  Ke  would  have  extended  still 
chart  of  the  country.  Tne  memoir  which  contains  an  farther  the  boundaries  of  that  science  of  which  he  had 
account  of  these  laoours,  was  published  in  the  first  vo-  laid  the  foundation.  He  expired  on  the  24th  of  Feb* 
lume  of  the  Decade  ^^^iiatfu.  After  the  taking  of  ruary,  IS12 ;  and  Madame  Malus,  exhausted  with  the 
Jaffa  he  caught  the  plague,  and  was  so  fortunate  aa  fatigues  which  were'  rendered  necessary  by  her  ar- 
to  recover  from  it;  and  after  sharing  in  the  honours  and  dent  affection  for  her  husband,  died  on  the  16th  (tf 
disasters  of  the  French  army,  he  enU)arked  at  Aboukir  August,  1813.  In  the  articles. Optics  and  Poukua* 
in  the  British  transport  the  Castor,  and  arrived  in  the  tion,  we  shall  have  occasion  to  give  a  full  account  of 
roads  of  Marseilles  m  October  1801.  About  this  time  the  discoveries  of  this  eminent  individual  For  thi 
Malus  married  Mademoiselle  Koch«  daughter  of  the  facts  contained  in  the  preceding  sketch,  we  have  been 
chancellor  of  the  university  of  Giessen,  to  whom  he  had  indebted  principally  to  the  eloge  of  Mains,  written  by 
been  engaged  since  hia  campaign  in  Germany  in  the  year    the  celebrated  Delambre. 

1 797;  and  he  soon  afterwards  made  himself  known  to  the  MAMELUKES.  See  Egypt,  Vol.  VII!.  p.  S97. 
Institute  of  France  by  hia  Traits  dOpiiquef  a  work  in  MAMMALIA.  See  Anatohy  Cowf  aaatitx,  aod 
which  he  treated  in  the  most  seneral  and  rigorous  Mazology,  in  this  volumct 
manner  all  the  phenomena  of  reflexion  and  refraction  MAMMOTH.  See  Pcthifactions. 
that  depend  upon  geometry  alone.  The  attention  of  thia  MAN.  See  Mazology,  in  this  volume* 
distinguished  body  having  been  thus  drawn  to  the  sub«  MAN,  Isle  of,  the  Menasda  of  Ptolepiy,  is  an  iahad 
ject  of  double  refraction,  they  proposed,  as  the  sub-  situated  in  the  Irish  Sea,  at  the  distance  of  thirty  nso* 
ject  of  the  prixe  for  .1808,  "  to  give  a  mathematical  tical  miles  from  St.  BeeVhead  in  Cumberland,  and  87 
theory^  verified  by  experiment,  of  Uie  double  refraction  from  Strangford  in  Ireland.  It  is  about  SO  milss  long 
which  light  undergoes  in  traversing  different  crystallized  from  east  to  west,  about  10  miles  at  iti«  greatest  nldtb, 
substances."  Malus  entered  immediately  on  the.  study  and  between  70  and  80  in  .  circuffiference.  A  loAj 
of  this  interesting  subject ;  and  durine  ms  experiments  ridge  of  mountains  runs  nearly  tlirough  its.  whole  leojcth, 
on  calcareous  spar,  he  was  conducted  to  that  beautiful  and  covers  a  considerable  portion  c?  the  centre  ot'  dM 
property  of  reflected  light,  in  virtue  of  which  it  is  pov  island.  This  group,  according  to  Dr,  Berger,  comi»ti 
Ifirizedj  or  receives  the  same  character  as  one  of  the  pen*  of  three  chains,  separated  from  each  other  by  higb 
cila  formed  by  calcareous  spar,  by  reflexion  at  a  par-  table  lands,  and  it  is  crossed  from  east  to  west  by  three 
ticular  angle  from  transparent  bodies.  Midus  lived  very  narrow  openings.  The  most  northern  of  these  lici 
In  the  Roe  des  Enters ;  and  upon  turning  a  doubly  re*  between  the  towns  of  Douglas  aiyl  Peel,  and  the  nK»t 
fracting  prism  to  the  windows  of  the  palace  of  the  Lux«  southern  forms  the  narrow  channel  between  the  Iflltnd 
embourg,  which  were  then  illuminated  by  the  setting  and  the  Calf  of  Man.  The  first  of  these  U  the  higbc^ 
iun,  he  was  surprised  to  observe,  that  one  of  the  images  and  the  last  the  lowest,  being  under  the  level  of  the  tcs. 
of  the  windows  vanished  alternately  during  the  rutatioi)  Snowfield,  the  highest  mountain  in  the  ialand^  is  WXi 
of  the  prism^  and  he  at  first  attributed  this  phenome-  feet  above  the  level  of  the  sea.  The  two  BarniH 
non  to  some  change  which  the  light,  experienced  in  ita  which' form  the  northern  and  soutbem  extfemitiea  « 
oblique  transit  through  the  atmosphere.  Upop  farther  tbe.ialan4»  have  neajrly  the.same  iieight.  Dr.  Bsif^ 
investigation^  hpweyerj  he  ibupd  t]^  ll  waa,  prodi^o^    Iw  dffeinnined  th?  elei|atio9  of.  M  (fewr  tban  19 
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m,    moBataiiu^  and  bw'baen  enabled  to  fofn  very  ixit^^  and  MoiiBt  Ktwvjr  i«w  into  tfie  aear  at  Ramaeyj     Nm» 

!  0^'   ing  sections  of  the  island  in  varioua  direclioQs.  Laxej,  and  Douglas.    The  largest  of  these  is  the'  Raw-*  Ms-ofi  ^ 

^     In  the  iouthera  parts  of  this  island,  the  aoil  is  prin-  8ey»  whioh  ia  navigsUe  for  Tessela  of  omiideRible    ~  »  t^' 

!^    dpaUy  lom*  but  stiff  clay  likewise  abounds.      The  burthen,  at  the  distance  of  move  than  two  miles  ftom 

northern  parts  consist  chirav  of  a  sandy  loam,  with  a  ita  moath :  The  other  riTera  are  inoonsidsrable. 
bottom  of  clay  or  marl.    The  immense  tracts  caUed        The  principal  tdwns  in  the>  Isle  of  Man  arev  CaaHe-  Towns  mid 

the  Currtnigh,  which  extends  nearly  acroaa  the  island  town,  I)oaalas>  Peel^  and  Rams^.    Casdetown  ia  tfie  ▼UU^^ 

from  Ballaugh  to.  Bamaeyi  was  once  a  beg,  but  now  cental,  and  is  the  residener  of  the  principal  oflStiereof 

produces  excellent -crops.     In  some  parts  of  this  trac^  government.  Thehouaes,  which  ive  neat  and  m^bm^ 

there  is  a  remarkable  kyer  of  peat».whidi  stretches  it-  are  situated  on  the  opposite  sides  of  &  small  credc,  and 

self  for  several  miles  under  a  stratum  of  gmfel»  clay»  or  the  streets  are  spacions  and  regfuhtr*    In  the  ORitrw  of 

earth.    The  peat  is  from  two  to  three  feet  thick,  and  the  town,  on  a  rock,  stands  Cutle  BttsheD»  a  ma^viftk 

the  gra?el  from  two  to  four.    Tmnks  of  immense  oaks  cent  structure  of  fireestone,  and  the.  chief  fintrcas  m  the 

and  fin  occur  in  the  peat,  and  they  all  lie  in  one  direo-  islands     It  waa  the  ancient  residence  of  the  soveneigna 

tion,  as  if  they  had  been  depositea  by  a  torrent.    The  of  Man.    This  town  haa  also  «  neat  dnpel  and  a  flm> 

dhnate  is  generally  oonsidered  to  bo  more  mild  than  hold. 

that  of  Eni^and  or  Ireland  at  the  same  latiti^de.  Donglaa  is  sfamted  near  the  south  part  of  a  ba^  of 

bU       The  agriculture  of  this  island,  though  it  has  made  the  same  name.    The  streets  are  extremely,  irregular; 

rapid  advances,  is  still  in  an  imp^fect  state.    Nearly  but  the  houses,  which  skirt  the  rirer,  have  an  air  of^sn*. 

ooe-third  of  the  whole  surface  is  uncultivated,  and  mgh  perior  beauty.    The  reskleBce  of  the  Duke  of  Adml 

propriated  totbe  feeding  eithev  of  aheap  or  cattle.  The  is  a  spadoua  and  stately  edifice ;  andthe  chapel  of  Si. 

value  of  good  hmd  iKaries  from  lOs,  to  40b.  per  acra  Gedige,  on  an  emaseoce  west  of tbr  town,  is  an  elegant 

Barky  u  the  principal  gnain  raised  by  the  fimiers,  as  modem  building.    There  is  a  free  school  and  a  smal 

the  wheat  is  subject  to  smut.     Potatoes  luid  turnips  are  cbapel  in  the  town.     A  very  handsome  new  pier  and 

cultivated  in  great  quantities.     The  cultivation  and  lighthonse,  have  been  recently  erected  by  government 

nanafacture  of  flax  is  general,  and  hemp  ia  sown  in  at  an  eapcsice  of  £SO,000.    The  Bay  of  Douglas  is  In 

^ensorin  rich  enclosures.    The  native  sheep  are  the  form  of  a  crescent;  andat  high  water  it  hks  a  depth 

tmall  and  haidy.  A  peculiar  species,  called  the  Laughf^  suffident  for  veesda  of  500  tons.    Ramsey  is  a  neat 

ton,  with  fine  wool,  is  bred,  aiid  many  hundreds  of  town,  with  about  SOO  houses^  built  on  the  shore  of  an 

caule  are  annually  fattened  for  exportation.    Nearly  extensive  bay.    The  liarbour  is  pretectedi  by  a  fbrt 

1000  crocks  of  butter,  (weighing  SO  lbs.  eaofa,)  ere  an-  mounted  with  cannon*    Several  boats,  with  acoomno^ 

ooally  sent  to  England.  .  dation  fior  passengers,  sail  weekly  from  that  nort  to  Li^ 

I  isd     This  island  carriea  an  a  oonaiderahle  commeree,  and  verpool  and  Whitehaven.   Peel,  anctentiy  called  Hehn^ 

Ik-  poneases  some  manufiactures  of  note.    Coarse  hate,  is  a  small  but  {^asanl  town  on  the  west  side  of  thr 

cotton  goods,  and  linen  doth,  are  manuftctured  in  dif*  island.     It  has  280  houses,  and  about  1  eoo  inhabitants^ 

ferent  parts  of  the  island.  The  linen  cloth  is  well  madc^  and  a  free  grammar  sdioo),  a  mathematicai  sohoolv  ssi^ 

aud  is  sent  to  England,  to  the  annual  amount  of  £5000.  a  free  school,  have  been  established  in  it.    Peel  caslle^ 

Great  quantities  of  lead,  cattle,  sheep,  pork,  butter>  and  situated  in  Peel  Island,  h  a  fine  remnant  of  ancient  ar^ 

^Uh  «^  ^^  shifmed  for  England.    The  principal  chitectore.    About  three  miles  from  Peel  ia  the  Tyo^ 

tource  of  opulence,  however,  in  this  islandi  is  the  her«  wsild  Mount,  consisting  of  a  laige  meund  of  earth;  as* 

rbg  fishery,  in  which  above  500  boats  aTjO  regidar^  eended  fay  a  fii^ht  of  steps.    The  principal  vtUages 

employed  between  the  middle,  of  July  and  the  middUe  are,  Lax^,  BahMtala,  and  Kiriunicfaael. 
of  Seotember.     A  salmon-fishery  ia  also  cwtshlished        Besides  the  antiquities  already  mentien^  liiera  is  Aotlqui^ 

here,  but  has  now  greatly  declined.    Previous  to  the  in  the  isle  of  St.  li^cfaael,  the  ruins  of  a  circular  fort,  ties* 

last  war,  it  exported  to  Italy  from  2000  te  5000  barrels  erected  by  one  of  the  Earls  of  Derry  ibv^  the  dtSeneB  of 

annually,  of  the  average  weight  of  150  lbs.  the  harboun    The  remaiaaof  Rushen  Abb^  stand  be« 

The  imports  are  mapuiaGtured  goods  of  every  kind,  tween  Castletown  end  Douglas^    it  was  built  in  IQ^ft  % 

coal,  wine,  brandy,  and  other  spiritousL  liquorsu  and  not  fac  front  DeuglaS'  are  the  remaina.  of'  a^iother 

I.       Acoordiiig  to  Dr.  Berger,  very  little  granite  has  beam  monastery.    Themcaiumcnt  called  the  CUnrn-  Sione, 

<^nred  in  this  island.    It  occurs,  however,  in  two  or  near  Laxey,  is.a.circular  range  of  steneaon  an  elevated . 

three  spots,  but  it  probably  forms  only  beds  in  the  clay  site.      The  entrenchment  at  BaUaohuey  is  in  great 

^ate*  which  constitutes  the  cenM'almd  highest  paetairf  preservation.     Many,  buerowa  oantaining  erne  have 

the  i«Und.    The  sea  coast,  both  on  the  east  and  west  been  fom^  in  the  ishimL 

ude  of  the  ishmd,  is  grey  wacke,  which  covers  and  aU        The  Manxhusgui^^  whieb  is  e  dialed  qftbiCSaeii  LaagMige 

mmi  sarrounda  the  lower  part  of  the  day  sku.    No  lie,  sbll  pnsveils  in  the  interioe  of  the  idand^  boi 

animal  remains  have  been  found  in  the  grey  wacke,  Engltdi  ia  eommonly  spoken  m  the  towns  upon  the 

^hich  contains  beds  of  grey  wacke  slate,  and  flin^  coast. 

tl^e.    The  aoutlucast  coast,  w4th  the  e:(oeptie9  of  e        The  reyal  dignity  ef  the  Isle  of-  Mau' was  lesigneal 

peDinaula  of  old  red  sandstone  which  occurs  abo  at  to  government  by  the  Dbke  of  Athel)  in  the  year  1764 

^^  consists  of  a  floetz  limestone,  containing  mada&>  for  the  suae  of  ^70,000 ;  but  a  few  y eavaago*  an  anna« 

(ontn  and  some  univalve  shells.     The  Calf  of  Man  is  ^y,  by  way  of  aa additional. compensation,  was  gt«nt>    . 

t.rocky  island,  flanked  by  gjUx>my  caverns  and  stupen*  ed  to  the  present  Duke  and  Duchesa.    The  isf^  if 

r^M>'«cipicea,  is  about  100  yards  from  the  ishutd.    It  under  the  ecclesiastical  jurisdiction  oC  a  hi^hop,  with 

^  vJb  feet  Mgh,  and  cop^sU  of  grey  wacke.    Veins  the  title  of  Bishop  of  Sddor  and  Man.     Th%  peculation 

oonttimng  galema  occua  in  the  grey  wacke^  in  three  of  the  island*  m  1792,  was  .suted  t€k.bf^n,9^3.    Dr. 

QUterent  places.    Thiey  haiye  been  wrought  mAee  than  Berger  calls  it 28,000 ;  but  Curwen.  thinks^  chat  it  doea 

(mce,  but  are  now  abandoned.    SulpbiM*e(  ol  omper  not  exceed  £«^000.    SeeTownley's  Mmmnikeptin  tk^ 

t    ««^"coccmfS.  /*fe5f2»fl»,2vok8vo.mi;Fekham'8:^oerrtroag:* 

^veral  nvera^wia^  n^htkyr^ji  Mtfonb  aumde  tke  Isk  of  Man,  i»  1797  and^  1798>  9^  179&;  ^^ 
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MAAdiAt    Wood's  AocawU  of  the  past  and  pretefU  StaU  qfihe  Isk 
of  Man,  8vo.  1811. 

M ANCHAx  Laj  18  a  province  of  Spain,  bounded  by 
:Sew  Caft3e  on  the  sottth ;  by  Estremadura  on  the  west; 
«by  Cordova  and  Jaen  on  ^e  south ;  and  by  Murcia  and 
Valencia  on  the  east  It  is  about  43  leagues  long  and 
SB  broad,  and  is  divided  into  the  upper  and  lower  pro- 
prince.    It  abounds  in  plains  of  consiaerable  extent,  that 


MANCHESTER,  a  town  of  England;  in  the  htm. 
dred  of  Salford,  and  county  of  Ltneaster,  is  citutted 
upon  the  banks  of  the  rivers  Irk,  Medlock,  and  Irwdl. 
The  population,  including  the  suburbs,  was,  in  Mij 
1818,  estimated  at  111,000.  It  has  been  oonpotM, 
that  about  one»fifth  of  the  town  is  built  on  the  north. 
west  side  of  the  Irwell.    This  portion  is  called  Sidfori 

There  is  nothing  puticularly  remarkable  in  the  eazH 
history  of  Manchester.  The  place  where  it  stands,  u 
suppcMed  by  Mr.  Whitaker  to  have  been  a  Britiih  tti. 
tion  about  SOO  years  before  the  Christian  era.  There 
was.  however,  no  appearance  of  a  town  until  the  inn- 


the  foundation.  It  forms  an  enclosure  of  aboat  twelve 
acres^  in  whidi  many  antimie  curiosities  have,  at  difer- 
ent  times,  been  discovered.  The  old  town  seems  to 
have  stood  upon  the  ground  now  need  as  a  potstoe* 


are  waste  and  almost  destitute  of  trees,  and  the  soil  is 
.generally  dry  and  dusty.  The  province  contains  111 
parishes,  78  monasteries  and  convents,  2  cities,  25  towns, 
and  46  villages.   The  diief  towns  are  Cuidad  Real,  the 

capital  of  the  upper  province;  Oceana,  the  capital  of  sion  of  tiie  Romans',  when  the  natives  were  obliged  to 
the  lower  provmce ;  Alcasar  and  Almagro.  Cuidad  -collect  themselves  together  for  mutual  defence.  The 
Real  is  a  regular  town,  and  has  good  streets,,  with  a  first  name  which  the  Britons  gave  to  the  place  vis 
square  150  paces  long  and  75  broad.  The  hospital,  Mancenion,  or  ''  a  place  of  tents ;"  but  after  iu  oon* 
ereGt(M  by  tlie  Cardinal  Lorensana,  cost  about  if  12,500 ;  quest  by  Agiricola,  it  was  called  Mancuniuro.  It  tab- 
and  tlds  excellent  archbishop  established  a  manufiutory  sequendy  received  the  names  of  Manduesoedam  and 
of  flannels  and  woollen  cloths..  Oceana  contains  8  pa-  Mamcaster,  and,  in  the  first  or  second  century,  thitsf 
rishes,  10  convents,  and  about  2000  inhabitants.    The    Manchester. 

principal  productions  of  La  Mancha  are  oats,  with        When  the  Romans  invaded  Britain,  a  castle  was  boih 
which  the  neighbouring  provinces  are  supplied,  saffron,    upon  the  ground,  since  called  Castle  Field,  netrtfae 
honey,  and  spar.    Almagro  is  famous  for  melons  and    confluence  of  the  rivers  Medludcand  Irwell.    The  pro- 
potatoes.    Immense  herds,  particularly  of  mules,  are    tection  which  a  castle  afforded,  was  an  inducement,  in 
fed  in  the  plains  between  Cuidad  Real  and  Santa  Crua    those  times,  to  build  habitations  in  ita  immediate  neigh- 
de  Mudda.  The  province  contains  mines  of  iron,  ochre,    bourhood.    This  appears  to  have  been  the  origin  of 
rock  crystal,  bole,  calamine,  antimony,  cinnabar,  and    Manchester.     Nothing  remains  of  the  castle  eicepting 
other  minerals.  This  province  formerly  possessed  many 
manufactures,  but  they  have  now  greatly  declined*    A 
ftbrie  of  lace,  which  employs  aw>ut  23,000  persons, 
was  set  on  foot  at  Almagro..    Hard  soap  ismade  at  Oc- 
eana ;  flannels  at  the  same  place,  and  at  Campo  de  -Crip-    market,  and  upon  the  land  in  front  of  it.    Several  ins- 
tance ;  gunpowder  at  Alcazar  de  St.  Juan ;  and  thm    viduals  now  living,  can  recollect  the  land  which  vis 
are  three  refining  houses  of  saltpetre  at  Pedronera,    occupied  by  the  ancient  town  of  Mancunian!,  when 
Zemblaque,  and  Alcazar  de  St,  Juan,  the  last  of.  which    ''  it  was  a  spot  which,  in  appearance,  had  never  served 
yields  every  year  to  the  crown,  for  whom  it  is  wrought,    for  any  other  than  agricoltund  purposes.'' 
S00,000  quintals  of  sulphur.    About  from  12,000  ta        The  Romans  formed  a  suipmer  earop  upon  theeleva- 
15,000  people  are  employed  in  the  spinning  of  wool,    ted  ground  near  the  junction  of  the  Irk  and  IrwelL 
La  Mancha  furnishes  the  neighbouring  provmces  with    Along  a  street,  now  called  Hanging  Ditch,  they  con* 
oats  and  wine,  blond  lace,  and  shoe  lntaer»  to  a  smaH    duotra  from  the  river  Irk  a  fosse,  over  which  they  con- 
extent ;  and  it  imports  shot,  spices,  salted  provisioBS^    stmctod  a  draw*bridge.    Some  traces  of  the  old  ditdi 
hardware,  linen,  muslins,  broad  clothi  fine  wooUen    may  still  be  discovered ;  and  the  bridge,  thoogh  filled 
atufi,  silks,  and  dl  articles  of  luxniy.  up,  and  built  upon  for  ages,  has  one  of  its  arches  re* 

The  population  of  the  prerinoe  is  about  £06, 160.  See    maining.    Towards  the  close  ^  of  the  ninth  century. 
Laborde's  Fiew  of  Spain,  vol.  iii.  p.  525*  Manchester  was  nearly  destroyed  by  the  Danes;  bat  it 

MANCHE,  La,  or  the  Channkl,  is  one  of  the  de-  was  afterwards  rebuilt  by  Edward  the  Elder,  king  (^ 
partments  of  France,  formed  out  of  that  part  of  Nor-  Mercia,  who  converted  it  into  a  strong  fortification. 
mandy  which  contained  the  dioceses  of  Coutanoca  and  Manchester  was  the  residence  of  one  of  the  Suon 
Avranches.  It  is  bounded  on  the  north  and  west  by  chieftains,  or  lords,  who  was  a  member  of  the  psrlia- 
the  sea ;  on  the  south  by  the  departments  of  the  lUe  ment,  and  possessed  of  great  authority.  The  principal 
and  ViUine,  knd  that  of  Mayenne ;  and  on  the  east  l^  personages  in  his  suite  lived  also  in  mudi  state ;  and 
the  department  of  the  Ome  and  that  of  Calvados.  The  their  reSdences  were,  no  doubt,  the  halls  and  disthcti 
soil,  wniclv  is  better  adapted  for  pasture  than  for  cnlti-  of  Aldport,  Beswick,  Ancoats,  and  Collyhurst.  About 
vadon,  is  partly  sandy  and  partly  marshy,  and  pro-  this  time,  the  ancient  churches'of  St  Mary  and  St  Mi^ 
duces  com,  hemp,  ux,  fruits,  and  mots  of  venous 
khxds.  It  has  also  mines  of  iron,  copper,  and  cinnabar. 
The  jprincipal  manufoctures  are  those  of  drabs,  serges, 
and  glass.  In  the  arrondissemeBt  of  Coutances  the  fa* 
mous  Norman  horses  are  bred;  and  in  the  nei|^bour. 
hood  of  Valogne  are  the  remains  of  a  Roman  amphi* 
theatre.  The  forests  occupy  about  48,000  acres.  The 
principal  towns  are, 

fliimiiffOB- 

8t.Loo,tliec^itdt  Ssk 

Talqg;^                  •  6770 

Moitatn        •        •        •  •        2650 

Afnaehct     •       «        •  •       MIS 

Cooaacei  S507 

The  contributions  in  the  year  1803  were  6>dl4,741 
francs,  and  the  population  528^918. 


ehaei  were  built  The  lord  lived  on  the  eminence  of 
Hunt* s  Bank,  at  that  time  called  Baron's  Court  On 
the  road  from  this  place  to  these  churches  a  few  houses 
were  erected,  which  were  probably  the  origin  of  the 
streeU  now  called  Deans*  Gate  and  St  Mary's  Gate. 
The  next  houses  which  were  built,  after  tliete,  ^^ 
probably  contiguous  to  the  field  appropriated  for  s 
market  place.  Houses  were  gradually  built  on  every 
side,  ana  the  intervals  in  time  filled  up.  The  earliest 
townships  in  the  prednets  of  Manchester  were,  Sal- 
ford,  Chetham,  Newton,  Ardwick,  and  Charltonrow. 

A  charter  was  granted  to  Manchester  in  1301,  con- 
stituting it  a  free  borough,  by  Thomas  Grelle«  Lord  of 
the  manor.  Twelve  yeara  afterwards  the  lord  of  tbe 
manor  was  John  de  la  Warr,  the  last  male  heir  sT 
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^  wboM  tmHf*  Lord  de  la  Warr»*  who  was  in  ordersj 
r.  procured  a  licence  in  1422  for  erecting  the  collegiate 
"^  church  of  Mainchester,  and  endowed  it  liberally.  On 
this  and  other  pioqs  foandationa,  he  is  said  to  ^ve  be- 
ftoved  the  value  of  twelve  lordships.  The  first  coUe* 
giate  churchy  like  the  churches  of  St  Michael  and  St. 
Mary,  w^  built  of  wood,  and  in  course  of  time  fell  in- 
to  decay.  In  consequence  of  the  building  of  a  new 
i^urch,  Hanging  Ditch,  which  had  been  for  some  hun- 
(M  years  the  bed  of  a  river,  was  druned^  in  order, 
probably,  to  serve  for  the  foundation  of  the  houses 
which  gave  rise  to  Fennel  Street,  and  part  of  Long 
Millgate. 

The  grammar*  school,  situate  in  the  latter  place,  was 
founded  by  Hugh  Oldham,  Bishop  of  Exeter,  in  the 
beginning  of  the  l6th  century. 

Manchester  was  one  of  the  eight  places  upon  which 
Henry  VII I.  in  the  year  154rO,  confirmed  the  privilege 
of  sanctuary.  In  the  following  year,  however,  the  pri- 
vilege was  transferred  to  Chester. 

Writers  are  not  agreed  with  respect  to  the  period 
when  Manchester  first  became  distinguished  for  its  ma- 
nufactures. A  reference  to  the  acts  of  Parliament  in 
the  reign  of  Edward  IV.  will  shew,  however,  that  at  that 
time  it  was  noted  for  the  production  of  a  sort  of  wool* 
len  goods,  called  Manchester  cottons,  rugs,  frieaes,  and 
other  articles. 

In  the  year  15?8»  Manchester  is  stated  to  have  had 
lOjOOO  parishioners.  About  this  time  a  new  founda- 
tion was  given  to  the  college,  and  it  was  incorporated 
by  the  denomination  of  Christ's  College  in  Manches- 
ter. In  the  same  year  Lord  de  la  Wanr  disposed  of 
the  manor,  in  consequence,  probably*  of  a  dispute 
vhich  occurred  between  him  and  the  town  respectins 
the  appointment  of  a  boroughreeve.  It  was  purchased 
for  L.3000  by  Sir  John  Lacye  of  London.  In  1596.  it 
was  resold  to  Sir  Nicholas  Mosley  for  the  sum  of 
LS500,and  still  continues  in  the  possession  of  his  fiunily. 

In  the  reign  of  James  I.  Manchester  was  visited  by 
a  pestilence,  which  carried  off  nearly  1000  persons. 
About  this  time  Salford  had  risen  to  some  importance ; 
and  Trinity  Cha^l  was  founded  tor  the  convenience 
of  its  increasing  population. 

In  the  dispute  between  Charles  I.  and  the  Parlia- 
ment, Manchester  warmly  espoused  the  part  of  the  lat- 
ter. It  was  in  consequence,  in  ]b42,  besieged  by  a 
strong  force  under  the  Earl  of  Derby,  who,  after.a  fruit- 
less effort  of  several  days,  in  which  he  lost  a  consider- 
able number*  of  men,  was  obliged  to  retire.  Three 
years  afterwards  Manchester  was  again  visited  with  a 
dreadful  pestilence. 

About  this  period  this  town  had  the  reputation  'of 
being  one  of  the  most  industrious  in  the  north  of  £ng» 
land.  ^  Its  principal  articles  of  manutacture  were  wom- 
len  friezes,  fustians,  mingled  stuffs,  tapes,  &c.  In 
1651  Chetham  Hospital  and  Library  Were  founded. 
St.  Ann's  church  was  erected  in  1708»  and  within  fifty 
years  of  this  time  an  act  was  granted  for  a  new  churcfa| 
which  was  dedicated  to  St.  Mary>  the  old  one  of  that 
Qame  having  been  destroyed  by  time.  In  1758  the 
trade  of  Manchester  had  greatly  improved ;  and  from 
^is  period  we  may  date  its  commercisi  superiority. 
No  town  in  the  kingdom  has,  during  Uie  pnesent  reign, 
Qftd  a  greater  proportional  increase  in  tsade  and  poi- 
pulation  than  Manchester.. 

Manchester  ia  particularly  distinguished  for  its  spin- 
ning  manufactories,  the  progress  of  which,  in  this  town, 
bas,  during  the  last  sixty  years,  been  extremely  rapid. 
^o6  first  maprovement  of  any  material  importance  in 


the  operation  of  weaving*  was  made  in  the  year  1750  Maaches- 
hy  Mr.  John  Kay  of  Bury.    To  this  gentleman  we  are       ^^'* 
indebted  for  the  introduction  of  the  fly-shuttle.    Pre- 
yiously  to  this  period  the  manufactures  were  consumed 
in  our  own  country,  but  fluctuations  in  the  prices  of 
different  articles  occurring,  and  a  demand  being  made 
for  them  abroad,  a  foreign  trade  commenced.    The 
quantity  of  goods  consum^  in  consequence  greatly  lih* 
creased,  and  the  system  of  manufacture  then  adopted 
was  found  inadequate  to  supply  what  was  required. 
The  number  of  persons  empipyed  was  of  course  aug- 
mented, and  the  energies  of  ^nius,  and  the  efibrts  of 
industry,  were  called  into  action,  in  the  improvement 
of  the  imperfect  machinery  which  the  couptry  then 
possessed.    Cardinff  and  spinning  were  at  first  per« 
formed  by  the  hand,  until,  m  the  progress  of  timet  the 
rude  appli/cation  of  ruder  machinery  facilitated  these 
operations,  and  rendered  the  labour  of  individuals  more 
productive.    One  improvement  succeeded  another,  un« 
til  the  whole  began  to  assume  a  systematic  aspect. 
Hence  the  origin  of  factories,  and  the  division  of  the 
trade  into  its  various  departments.    The  carding  ma- 
chine, invented  about  sixty  years  since^  underwent 
-considerable  improvement,  and  was  ih  great  requisi- 
tion.   At  first  one  boy  or  girl  was  able  to  work  two 
pairs  of  stocks ;  but,  by  the  application  of  thia  machine, 
one  person  coidd  work  four  or  five  pairs.    In  the  lapse 
of  about  ten  years,  Mr.  Hargreaves  of  Blackburn  in* 
vented  the  spinning  jenny.    Thb  machine  was  an  im- 
portant addition  to  manufactures,  enabling  one  youi» 
person  to  work  ten  or  twenty  spindles  at  a  time.    It 
was  soon  found  that,  by  modiiying  the  construction  of 
the  machinery,  a  single  person  might  work  20  pftirs  of 
hand-cards,  or  40  Spindles.     A  farther  abridgment  of 
labour  was  effected,  by  the  introduction  of  rotatory 
motion  into  the  machinery ;  the  power  of  horses  was» 
in  a  short  time,  had  recourse  to,  and  this  again  was 
soon  superseded  by  that  of  water. 

Nothing  perhaps  tended,  in  a  greater  degree,  to  ele^ 
vate  Manchester  as  a  manufacturing  town,  than  the 
enterprising  spirit  and  valuable  inventions  of  Mr.  taf- 
terwards  Sir  Richard)  Arkwright  This  distinguished 
individual  introduced  new  principles  into  both  carding 
and  spinning.  '  By  means  of  his  machinery,  the  fibres 
of  cotton  were  laid  parallel  to  one  another,  and  the 
thread  rendered  more  uniform  than  it  could  be  by  the 
methods  previously  employed. 

Thougn,  in  most  parts  of  the  country^  waterfalls 
were  used  for  the  purpose  of  working  the  machinery, 
yet,  in  some  few  instances,  steam'  engines  were  em- 
ployed ;  but  being  constructed  on  the  defective  prin- 
ciples of  Newoomen  and  Savary,  and  the  ezpence  of 
fuel  being  great,  their  adoption  was  attended  with  iii- 
superable  disadvantages. 

The  macliine  denominated  the  Mule  was  invented 
by  Mr.  Samuel  Crompton  in  the  year  1780.     In  conee* 
quence  of  the  many  advantages  attending  this  valuable 
machine^  an  extension  of  trade  was-  again  occasione<t 
it  did  not,  however,  appear  in  its  present  perfection 
imtil  the-  application  of  the  new  steam  engine  on  the 
principles  of  Mr.  Watt.    For  this  improvement  we  are 
indebted  to  Mr.  Kelly  of  Lanark :  he  was  the  first 
person  who  worked  mules  by  machiner3r.     Prior  to  the 
mtroduction  of  the  improved  steam  engine,  manufacto* 
lies  were  confined  to  those  places  which  furnished  a 
considerable  stream  of  water  to  turn  the  machinery  ^ 
but,  subsequently,  "  instead  of  carrying  the  people  to>^ 
the  power,  it  was  found  preferable  to  place  the  poweiL 
amongst  the  people,  wherever  it  was  most  wanted.'* 
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IffaiieWi*      The  9CaiMi^,  or  blowingr  nschine,  inyented  by  Mr. 
<^-       Snodgrass,  and  improved  by  Mr.  Ark wright  and  Messrs. 
Strutts^  made  its  appearance  in  Manchester  about  the 
TcttT  I8O9.    It  is  very  useful  for  cleaning  cotton ;  and 
It  is  rendered  still  more  valuable^  by  supenedinff  idmost 
entirely  the  employment  of  females  in  dhe  of  3ie  most 
degrading  parts  of  the  tnule.    The  power-looms  (or 
hxmis  urerked  by  machinery^  were  about  this  time 
tnudiin  use.    The  madnne^  invented  in  180S  by  Mr. 
Thomas  Johnson  df  Bradbttry,  fbr  watping  and  dress- 
ing warps  preparatory  to  weavmg,  is  deserving  of  par- 
ticular  notice,  not  only  on  account  of  its  performing  the 
work  better  and  dieaper  than  tfie  former  method,  but 
idso  because  it  greatly  fadlitated  the  operation  of  the 
power-looms,     various  other  machines  nave  been  in- 
trodiieed  into  the  trade,  which  it  is  not  necessary  for 
tas  to  particularise ;  but  It  may  be  proper  t9  mention, 
that,  by  the  aid  of  the  machinery  now  m  use  for  spin- 
ning, "  one  person  can  produce  more  yam  in  «  given 
time,  than  200  could  have  produced  SO  years  ago.* 

These  facts  rehitive  to  me  progress  of  the  spinning 
trade  in  this  town/liave  been  bomywed  from  a  h]|di^ 
interesting  essay  by  Jrfin  Kennedy,  Esq.  inserted  in 
"tfie  fSiiid  volume  (second  series)  of  Ae  Memoim  tjf 
*the  LUerary  and  Vhihsophieal  Society  of  Manchester, 
^rom  the  aame  essay  we  make  the  fblfowmg  extract,  re- 
ftoing  our  readers  to  the  essay  itself  for  more  informa- 
tion on  thesubject. 

''In  the  year  1917,  iVom  authentic  documents,  and 
tte  best  estmates  I  eouM  draw  from  them,  the  quanti- 
ty of  raw  cotton  consmned,  or  converted  into  yam,  in 
Ortnt  Britam  and  Ireland,  was  1 10,000,000  lbs. 

Loss  in  spinnbg  estimiiteci  1^  01.  per 

lb 10,812,500  lbs. 

Quantity  of  yam  produced  99^687,500  lbs. 

f^nmber  of  iianks  *  (supposing  the 

avenge  to  .be  40  per  lb.)  9,987^500,000 

Number  of  spindles  employed,  (each 

qpindle  being  supposed  to  produce 

two-hanks  per  day,  and  800  work- 

ing  days  in  the  year)  6,045,883 

Wumber  of  persons  employed  in  spin- 
ning, '(suppesmg  each  to  proauoe 

IdO  haiiks  per  £y)  110,768 

Tiomber  of  horses'  power  employed, 

(supposing  4|  OS.  of  coal  to  proauoe 

one  hank  of  No.  40,  and  1^0  lbs.  of 

«oal  per  day,  equal  to  one  horse's 

power)        ....  tO,768 

The  spinning  trade  is  becoming  every  ]rear  more  ex- 
tensive. During  the  summer  of  1 8 1 8^  several  new  fac- 
tories were  built  hi  'the  immediate  neighbourhood  of 
Manchester.  They  are  composed  almost  entirely  of 
bride  and  iron,  and  are  therefore  secure  fVom  accidents 
by  fhie.  Considerable  quantities  of  yam  are  annually 
exported.  That  which  remains  in  the  country  fbr- 
nishes  employment  for  a  variety  of  trades,  and  an  Im- 
mense nmnber  of  individuals. 

**  The  wire  card  manufiictory  of  this  town  is  another 
lemafkable  instance  of  the  successful  substitution  of 
machinery  for  manuil  labour.  The  accuracy  and  ra- 
pidity with  which  this  machinenr  performs  its  work  is 
ter^  striking  and  beautiful ;  and  although  the  mode  in 
which  it  operates  cannot  be  made  intelligible  by  a  ver- 
bal description,' yet  the  following  may  be  taken  as  pret- 
ty nearhr  the  order  of  their  operations,  via.  The  leather 
being  placed  ID  a  stretching  frame  attached  to  the  ma- 


chine, and  the  wfre  placed  on  a  reel,  with  the  end  pre-  M 
sented  to  the  machine,  (1)  the  feeders  bripg  forwiid  a  « 
piece  of  wire  of  the  required  length  to  form  the  staple,  ^ 
whilst  (2)  the  piercers  pierce  the  holes  in  the  leather  j 
C3^  the  crowner  hdds  the  protruded  piece  of  wire  fast; 
(4)  the  shears  cut  it  off ;  (5)  the  staplers  bend  it  into 
the  form  of  a  staple ;  r6)  nie  sliders  carry  it  forward  to 
the  leather,  and  guide  it  through  the  holes  alreadj 
pierced  for  its  reception ;  (7)  the  crookers  give  it  the 
knee  bend;  (8)  the  sliders  deliver,  and  the  crowner 
strikes  home  the  staple ;  (9)  the  leather  is  moved  the 
required  distance  fbr  placing  another  staple,  when  the 
repetition  of  the  same  operations  again  takes  place  in 
alternate  succession,  at  tne  rate  of  about  150  staples  per 
minute.  Upwards  of  sixty  of  these  machines  are  tend* 
ed  and  kept  in  order  by  eight  persons,  vis.  8  men,  4 
boys,  and  one  girl ;  and  the  average  quantity  of  work  . 
done  by  them  may  be  estimated  as  follows :  Say  with  ' 
60  of  the  machines,  taking  the  medium  fineness  of 
cards  at  250  staples,  or  500  single  teeth  per  square  iodi 
of  leather,  each  machine  will  set  I  foot  6  inches  square, 
or  90,000  staples  per  day,  making  for  the  whole  90  feet 
square  of  leather,  which,  of  the  average  size,  is  about  ten 
hydes  per  day,  and  tfie  total  number  of  5,400,000  sta- 
ples per  day.  The  weight  of  this  wire  is  about  1  SO  lbs. 
and  taking  each  staple  at  the  average  length  of  ^^5  ^ 
an  inch,  the  whole  length  of  wire  Jised  will  be  withio  a 
fraction  of  80  miles  per  day."  The  preceding  obser* 
vations  respecting  the  manufacture  of  wire  cards  in  | 
Manchester,  are  an  abstract  of  a  description  which  was 
politely  drawn  up,  for  the  use  of  the  writer  of  this  arti- 
cle, by  J.  C.  Dyer,  Esq.  the  present  proprietor.  This 
gentleman  is  a  native  of  America,  whence  he  brou^ 
Uie  invention  into  this  country.  Since  its  intrcdoctioa 
here,  however,  he  had  improved  it  very  materially. 
For  ingenuity  and  beauty,  it  is  periiapa  scarcely  equal* 
kdt  and  certainly  not  surpassed,  by  any  other  taiAu 
nery  in  the  kingdom.  It  is  worked  by  the  ateam  en- 
gine. Some  further  particulars  respecting  this  madu- 
nery,  accompanied  with  an  engraving,  may  he  seen  is 
Hbe  article  Cards,  vol.  v.  p.  446«  of  this  work. 

There  are  other  manufactories  of  considerable  maf* 
nitude  in  the  various  branches  of  trade.  The  printingi 
dyeing,  and  bleaching  concerns  in  and  near  Manchester, 
are  very  extensive,  ^e  may  also  mention  several  well- 
conducted  sulphuric  acid  or  oil  of  vitriol  works,  and  1 
number  of  very  large  iron  founderies. 

The  principal  articles  of  cotton  manufiictore  madeto 
Manchester  at  present,  are  velvets,  fustians,  dimitieiy 
calicoes,  checks,  tickings,  jeans,  shirtings,  ginghanisi 
guiltings,  handkerchiefs,  nankeens,  diapers,  muslincts, 
muditis,  cambrics,  and  Almost  every  description  of  ffn« 
cy  and  ornamental  cotton,  and  cotton  and  silk  ^nooda. 

Manchester  is  particuUrly  distinguiahed  ^  ^^]^^^ 
lie  charities.  «*  No  town  in  the  kmgdom  has  exWbitw  »* 
greater  proofs  of  public  spirit,  put  into  motion  by  the 
best  fteungs  of  the  heart,  m  the  creation  of  institutions 
for  the  amelioration  of  humati  miser]^ ;  the  erection  of 
suitable  buildinn  for  that  purpose ;  an  perseverance  m 
annual  contribuSons  for  the  perpetuation  of  the  bU«« 
fngs  imparted  ;  or  in  making  necessary  provision  W 
the  prevention  or  the  cure  of  Ac  evils  which  perpetii' 
ally  attack  the  lower  orders  of  society."  Thefiratwt 
slttl]  notice  is  Chetham's  hospital,  commonly  called  the 
College,  It  h^s  already  been  referred  to  in  the  hi^ 
rical  sketdi  of  Mancbes^ter.  In  this  institution  ri|;hty 
boys  are  maintained  and  educvited,  from  the  age  ofoio 
14 ;  and,  at  the  ezpiratian  of  thatterm,  fbmished  wttn 
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M.  fi  nut  of  hew  dothtSi  and  put  imrentices,  with  a  nnall 
premium,  to  .some  useful  trade.    In  this  institution 

"^  there  is  a  vuluable  public  library.  It  contains  between 
18,000  ukI  80,000  Volumes,  in  a  variety  of  languages, 
besides  a  number  of  scarce  manuscripts,  and  some  rare 
natnn)  curiosities, 

J,  Opposite  Piccadilly  i»  the  handsome  set  of  buildings 
called  the  Infirmary,  consisting  of  a  large  general  hos- 
pital, a  dispensary,  and  a  lunatic  hospital  and  asylum. 
It  is  inclosed  at  the  back  with  a  wall,  and  to  the  front 
with  neat  iron  palisadoes,  within  which  are  a  large  pond, 
the  public  baths,  and  some  fine  walks.  The  institution 
iras  founded  in  1752,  and  originated  in  the  philanthro- 
pic exertions  of  the  late  Joseph  Bancroft,  Esq.  ■ 
Massey«  Esq.  and  the  late  Charles  White,  Esq.  It  was 
erected  by  voluntary  subscription. 

t  The  Lyin|^-in  Hospital  was  instituted  in  1790.  Six 
years  after,  it  was  removed  to  the  eligible  building 
which  it  now  occupies  in  Stanley  Street,  Salford.  A 
more  suitable  situation  for  the  purpose  could  not  easily 
have  been  found.  It  is  built  upon  the-bank  of  the  Ir^ 
wt\L  The  building  is  commodious,  and  possessed  of 
every  convenience  which  could  be  desired.  We  must 
also  mention  the  Ladies'  Auxiliary  Society.  Poor 
women  are  accommodated  by  this  institution  with  the 
bm  of  various  articles  which  they  may  require  during 
their  confinement,  and,  in  some  cases,  presented  with 
clothing  for  the  infant. 

f      In  1 796,  the  House  of  Eecovery ,  or  Fever  Ward,  was 

'  instituted.  It  is  situated  in  Aytonn  Street,  a  short  dis- 
tance from  the  Infirmary.  It  contains  S 1  wards,  and 
lias  accommodation  for  100  patients.  The  house  is 
well  ventilated,  «id  every  precaution  taken  to  prevent 
tfae^read  of  infectious  fever. 

An  association  was  formed  in  the  year  1 79I ,  at  the  sug- 
gestion of  the  Rev.  Dr.  Clarke^  denominated  the  Stran- 
gers' ^Tiend  Society. 

In  King  Street  there  is  an  mstitutton  for  the  benefit 
of  puor  persons  afSided  with  diseases  of  the  eye;  and 
measures  have  lately  been  taken,  which  have  insured 
the  immedkite  eetablishment  of  a  Lock  Hospital  and 
Pemteatiary. 

Chtfity  schools  are  numerous  in  Manchester.  In  the 
Sunday  schoc^s  belonging  to  the  established  church,  as 
^^l  as  tbooe  ef  the  dissenters,  many  thousand  poor 
children  are  educated.  The  Royal  Lancastenan  Smod 
^*!i^  founded  on  the  S5th  October  1809,  and,  on  that 
aewint,  is  vefy  generally  called  the  Jubilee  School.  It 
?rre9  iastriicrion  to  1000  children.  It  is  situated  in 
Manhsfl  Street,  Gtvat  Newton  Street,  There  is  a 
smaUo'  estri>ltshnient  on  the  same  system  in  Lever 
^eet  The  two  national  schools,  upon  the  principles 
of  Dr.BelK  were  founded  on  the  26th  June  1812.  One 
is  situated  in  Granby-row  ;  the  other  in  Bolton  Street, 
^onL  They  are  cakuli^d  to  afford  accommodation 
f<^  300  boy»9  and  an  equal  number  of  girls.  The 
Ladies'  JubAee  School  is  situated  in  Strangeways.  It 
» ionned  exdiisively  for  female  children  intended  for 
^'''^wstic  Service.  This  instrtution  was  founded  in 
5 W^.  The  Borooghreeve's  charity  consists  rf  money 
^hmds  be^eatfaMi  hj  diflerent  charitable  individuals^ 
for  distribntioQ  among  "  the  poor,  aged,  needy,  and 
"•potent  inhabitants  of  Manchester."  It.^eceivcs  its 
^e  fbm  die  iltaposal  of  Uie  money  being  left  at  the 
^eretion  of  the  Borongfareeve  far  tlie  time  being.  A 
gTMtnamber  of  eons  ot  money  have  been  bequeathed, 
^  different  times,  for  benevolent  purposes,  which  our 
^t> pnwcm  na  frommentioning. .  1  ke  ManciieBter 
Poor  House  waa  erected  in  1792.    It  is  a  handsome 
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edifice,  poseess'ng  every  convenience.     It  is  situated  M&nches- 
in  Strangeways,  adjacent  to  the  Ladies'  Jubilee  SchooL  ,!"• 
There  is. a  similar  institution  in  Greenffate,  Salford.         * 
Besides  the  charities  above  enumerated,  Manchester 
possesses  several  others,  for  an  account  of  which  we     • 
must  refer  to  the  "  Picture  of  Manchester  J* 
'  Manchester  has  many  handsome  buildings  for  amuse«       * 
ment  and  convenience.  It  has  two  theatres ;  the  largest,  «. 
situate  in  Fountain  Street,  is  very  spacious  and  elegant.      **    *' 
In  the  same  neighbourhood  there  is  a  suitable  concert- 
room.     The  Exchange  is  a  singularly  fine  and-spacious  Exchange, 
edifice,  built  of  Runcorn  stone,  and  of  the  Doric  order. 
It  was  erected  by  subscription  in  1808,  and  is.  situated 
in  Exchange  Street,  fronting  the  market-place.    The  . 
newsroom  which  it  contains  is  extremely  magnificent; 
the  area  is  4060  feet.     The  upper  rooms  are  made  of 
corresponding  extent^  and  used  for  public  dinners,  ex* 
hibitions,  meetings,  &c.     The  newsroom  is  well'  sup« 
plied  with  London  and  provincial  newspapers,  and  a 
number  of  periodical  publications.   The  annual  number 
of  subscribers  amounts  to  nearly  2000.     The  merchants- 
and  tradesmen  of  the  town  resort  hither  for  the  transac- 
tion of  business.    The  jiortico  is  a  beautiful  building 
of  the  Ionic  order ;  it  is  situated  in  Mosky  Street,  and 
was  built  by  subscription  in  1803.     It  contains  a  very 
connnodious  room,  well  supplied  with  newspapers  of 
every  description.     Above  this  room  is  a  handsome 
gallery,  appropriated  to  the  purpose  of  a  library.  This  in- 
stitution IS  much  frequented  by  professional  gentlemenl 

Manchester  is  deserving  of  much  credit  for  the  en-  Library 
couragement  which  it  gives  to  the  promotion  of  litera^  *****  pbilo- 
ture^  science,  and  the  arts.  In  this  respect  the  Literary  !PP?^"* 
and  Philosophical  Society,  founded  in  1781,  is  worthy  ^^'^ 
of  particular  notice.  The  origin  and  design  of  this  ex- 
cellent institution  is  thus  explained  in  the  preface  to  the 
first  volume  of  the  Memoirs  of  the  Society,,  published  in 
1789:  "  Many  years  since,  a  few  gentlemen,  inhabit- 
ants of  the  town,  who  were  inspired  with  a  taste  for 
h'terature  and  philosophy,  formed  themselves  into  a 
kind  of  literary  club,  for  the  purpose  of  conversing  oh 
subjects  of  that  nature.  >  These  meetings  were  con- 
tinued, with  Some  interruption,  for  seversd  years ;  and 
many  respectable  persons  being  desirous  of  becoming, 
members,  the  numbers  were  increased  so  far,  as  to  in- 
duce the  founders  of  the  society  to  think  of  extending 
their  original  design.  Presidents^  and  other  officers, 
were  elected ;  a  code  of  laws  formed ;  and  a  regular  so- 
ciety constituted,  and  denominated  the  Literary  and 
Philosophical  Society  of  Manchester."  The  principal- 
gentlemen  who  were  members  of  this  institution  at  the 
time  of  its  origin,  were  Dr.  Percival,  Mr,  Thomas 
Henry,  Dr.  Bason,  Charles  White,  Esq.,  the  Rev.  Dr. 
Barnes,  the  Rev.  Samuel  Hall,  and  upwards  of  thirty  • 
other  gentlemen,  several  of  whom  were  well  known  for 
their  talents  and  erudition.  Exclusively  of  these,  they 
dected  about  an  equal  number  of  honorary  members^ 
comprehending  some  of  the  most  illustrious  literary 
characters  in  Europe  and  America.  The  society  has 
continued  to  publish  a  volume  of  its  memoirs  at  differ- 
ent intervals.  Some  of  these  volumes  are  of  consider- 
able  importance^  and  aU  of  them  are  highly  interesting. 
The  society,  in  its  present  state,  ranks  veiy  high,  not 
only  on  account  of  the  number,  but  the  talents  of  its 
members.  The  society  at  present  consists  of  86  ordi- 
nary members,  32  honorary  members,  and  43  corre* 
sponding  members.  The  names  of  Dalton,  Henry, 
and  others  of  its  members,  whom  it  is  unnecessary  to 
specify,  are  well  known  in  the  scientific  world. 

'  Courses  of  lectures  upon  the  difierent  bnmdies  of  li- 
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Mancheff-  terature,  sdence,  and  the  arts^  are  frequently  delivered 
,     *g^'    ^  by  resident  and  itinerant  lecturers. 
Aaricuiui.       ^^  1767,  the  Manchester  Agricultural  Society  was 
ndSociety.  established.  The  only  publications  which  emanate  from 
'  this  institution,  are  the  annual  reports  of  the  premiums 
bestowed  on  deserving  individuals,  who  have  contri-* 
buted  to  the  improvement  of  agriculture.    Small  pre- 
sents are  given  by  this  society  to  farmers'  servants  who 
have  distinguished  themselves  for  the  length  of  their 
servitude,  or  the  propriety  of  their  conduct     It  also 
confers  rewards  on  cottagers  who,  by  their  industry* 
have  maintained  their  families  without  parochial  assist- 
ance. 
Commer-         The  Commercial  Clerks'  Society  was  established  in 
cial  Clerks*  1802.     The  object  of  it  is  to  provide  a  fund  for  the  re- 
^ociMij,       jj^f  q£  ^i^  j^j^J[  infirm  members  in  distressed  circum- 
stances, and  the  distressed  widows  and  children  of  de- 
ceased members.     There  are  in  this  town  several  other 
institutions  of  a  similar  nature ;  such,  for  instnnce,  as 
the  Philanthropic  and  Commercial  Travellers'  Society. 
Manchester  contains  at  present  16  churches  of  .the 
establishment,  and  about  double  the  number  of  chapels 
for  dissenters  of  various  denominations.    Several  of  the 
churches  are  remarkably  handsome.     They  are  built  of 
various  orders  of  architecture.    Our  limits  restrain  us 
•from  noticing  them  all ;  but  a  history  of   the  town 
would  be  very  imperfect  which  did  not  contain  some 
account  of  the  Collegiate  church,  with  the  churches  of 
St.  Mary  and  St  Peter.    The  Collegiate  church  is  built 
in  the  rich  ornamented  Gothic  style  of  architecture.     It 
18  decorated  on  the  exterior  in  the  prevailing  taste  of 
the  15th  century,  with  grotesque  figures  projecting  from 
the  roof.     The  interior  is  made  to  correspond.    The 
seats  in  the  body  of  the  church,  with  the  exception  of 
two  only,  are  free  to  any  of  the  parishioners.     The 
length  of  the  cross  aisle,  irom  the  south  porch  to  the 
north  door,  is  100  feet;  and  the  entire  breadth  of  the 
church,  including  Brown's  chapel,  is  120  feet.    The 
length  of  the  outside  of  the  whole  building,  from  east 
to  west,  is  216  teet     The  church  is  undergoing  very 
considerable  improvements;  nearly  the  whole  of  the 
wood-work  inside  has  been  made  anew,  and  the  exte- 
rior walls  ore  gradually  taken  down  and  rebuilt  in  all 
their  pristine  elegance  and  eccentricity.    A  consider- 
able time  will  probably  elapse  before  the  alterationa  are 
completed. 

The  church  of  St.  Mary  is  of  the  Doric  .order.  It 
has  a  fine  spire  steeple,  the  height  of  which  is  186  feet 
It  is  supported  by  ei^ht  Ionic  pillars.  The  lantern, 
which  has  a  very  striking  impearance,  is  surmounted 
by  a  large  globe^  on  the  top  of  which  is  a  cross.  The 
interior  of  the  diiurch  is^ery  elegant  It  contains  se- 
veral paintings  of  merit 

St  Peter's  church  is  a  singularly  elegant  piece  of 
architecture.  It  has  two  beautiful  entrances :  they  are 
at  opposite  ends  of  the  church.  It  is  of  the  Doric  or- 
der, and  has  much  the  appearance  of  a  Grecian  temple. 
Many  of  the  other  churches  are  great  ornaments  to  the 
town,  and  the  inspection  of  them  would  affi>rd  much 
^[ratification  to  the  man  of  taate  and  the  antiquary.  The 
chapels  are  extremely  neat  and  elegant  Of  these  there 
iure  no  fewer  than  32. 
PoHtieaT  Manchester  is  governed  by  a  boroughreeve,  two 

state.  constables,  a  deputy  constable,  and  a  number  of  infe- 

rior officers.     It  contains  several  courts  of  law.    A 
Quarter  Sessions  for  the  trial  of  criminals,  and  different 
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law-tuits,  is  held  at  the  Court  House  in  die  New  Bd*  UM 
ley.  A  stipendiary  magistrate  is  appointed  to  sit  evvy 
day,  at  the  same  place,  for  the  administration  of  joitice  ^ 
in  cases  of  less  iinportance;  An  act  of  Pariismeot  was 
granted  in  1808,  for  the  establishment  of  a  Court  of  Re* 
quests,  which  is  open  every  fortnight,  for  the  fecoverj 
of  debts  not  exceeding  five  pounds.  Besides  thew)  there 
is  a  Baronial  Court  in  Manchester,  and  a  Hundicd 
Court  at  Salford,  held  for  the  same  purpose. 

The  New  Pailey  Prison  is  a  large  building  in  Stsoley  y^rl 
Street,  Salford.  The  foundation  was  laid  in  1787,  and  pn* 
since  that  time  it  has  served  as  the  only  prison  for  i 
very  extensive  district,  containing  several  hundred 
thousand  persons  It  has  lately  been  much  enlarged. 
Until  within  two  or  three  years,  the  outside  walk, 
which  were  in  a  square  form,  were  each  of  them  120 
yards  in  length.  The  prison  is  now  nearly  twice  is 
large.  It  has  now  two  elegant  entrances  of  handsome 
rusticated  stone.  It  presents  altogether  a  very  firm  and 
secure  appearance.  It  contains  a  commodious  court- 
house, with  a  grand  jury  room,  and  apsrtmenti  for 
the  accommodation  of  magistratesy  counsel,  &c 

Manchester  has  lately  received  many  improvemcnU. 
The  streets  are  well  paved,  and  nearly  all  the  foot* 
paths  flagged  for  the  acoonmiodation  ci  foot-passen* 
gers.  The  entrances  into  the  town,  in  almost  every 
direction,  present  an  el^ant  appearance.  In  the  vis- 
ter  time  the  streets  are  lighted  with  2758  lamps,  nunj 
of  which  are  lifted  with  gas.  The  use  of  gas-lights  Ga| 
was  first  shewn  in  Manchester,  in  the  extensive  fscton 
of  Messrs  Phillips  and  Lee«  which  haa  been  lighted  with 
them  since  the  vear  1805.  They  have  since  been  io« 
troduced  into  other  factories.  In  1 8 1 7>  a  large  g*^  ^ 
paratus  was  erected  on  a  piece  of  ground  between  the 
lower  end  of  Bridge  Street  and  St.  Mary's  church,  from 
which  the  pipes,  which  are  kid  in  all  tlie  principsl 
streets,  are  supplied.  By  this  means  private  bouses 
and  shops  are  furnished  with  gas;  and  the  latter,  is 
particular,  look  extremely  brilliant 

The  town  is  plentifully  supplied  with  water  from  *  Ws 
magnificent  reservoir  about  two  miles  from  the  market-  *"* 
place.  The  water  is  conveyed  in  stone  pines  through 
all  the  principal  streets.  The  height  of  the  reservoir 
is  so  considerable,  compared  with  the  level  of  the  towOi 
that  in  the  event  of  accidents  by  fire,  a  leather  pipe  en 
be  attach^  to  the  stone  pipes,  in  different  pUcn, » as 
to  serve  as  a  water-engine  tor  extinguishing  the  fire*. 

Considering  the  extent  of  the  population,  Manchester 
is  remarkably  peaceable  and  quiet  during  the  night- 
time. Fifty-three  watchmen  parade  the  streets  coo- 
tinualiy  from  night  till  morning.  Manchester  suppati 
a  great  number  of  stand-coaches.  It  has  also  sts^ 
coaches,  proceeding  at  different  times  of  the  day  to  all 
parts  of  the  kingdom. 

In  some  parts  of  the  town  the  houses  are  lai]^  tfM> 
handsome.  Portland  Place  and  Mosley  Street,  in  ptf* 
ticular,  have  a  very  fine  appearance.  The  gentkoieos 
seats  in  the  neighbourhood  are  numerous,  and  many  « 
them  remarkably  neat  and  elegant.  The  incrsasa  • 
buildings  in  the  town  and  vicinity,  has,  during  the  last 
summer,  been  probably  much  greater  than  was  efff 
known  before  in  the  same  apace  of  time. 

The  principal  rivers  near  Manchester  are  the  Mcn^ 
the  Irwell,  the  irk,  and  the  Tib,  by  which  the  aaborha 
of  the  town,  in  different  places,  are  interaected.  Over 
these  rivers  several  handsome  bridges  have  been  erect* 


*  The  Reiervoir  is  600  feet  iquare  at  the  suzfaee,  and  22  feet  deep;  and^  making  a  proper  dedoctkn  for  the  slope  of  the  httk,  f 
iMins,  whaa  fu]2«  about  212«232  tons  of  watecr 
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iM  ed.  Some  o^  dwiDj  espedallj  thote  mM  recently  oon« 
structed,  are  very  great  omamenU  to  the  town^  and  are 
^'  highly  creditable  to  the  taste  and  skill  of  the  architects. 
Manchester  possesses  many  advantageous  means  of 
communication  with  other  towns.  The  Inland  naviga- 
tion, by  means  of  the  various  canals,  is  particularly 
worthv  of  notice*  By  these  there  is  a  direct  convey- 
ance for  passengers  and  goods  of  every  description,  to 
and  from  Liverpool,  Rochdale,  Hull,  and  other  plaoeft 
The  canal  belonging  to  the  Duke  of  Bridgewater  is 
doubtless  the  finest  in  the  kin^om. 

The  climate  of  Manchester  is  healthy,  though  rather 
moiat.  The  average  quantity  of  rain  durins  the  yeari 
according  to  the  ol^rvations  of  Mr.  Dalton,  is  about  34 
inches. 

In  drawing  up  this  article,  we  have  been  much  in- 
debted to  Mr.  Aston's  Piciure  of  Manchmer,  and  the 
well-known  historical  works  of  Whitaker  and  Aikon. 
MANDARINS.    See  China,  vol.  vi.  p.  244. 
MANDING  b  a  countrv  of  Africa,  situated  on  both 
ildesof  the  river  Joliba.    See  ArRicA. 

MANEGE^  Of  Manaok,  is  a  term  which -is  used  to 
denote  the  art  of  breaking  and  riding  horses,  according 
to  the  most  approved  roles ;  or  the  place  set  apart  for 
the  performance  of  equestrian  exercises.    We  haVe  bor- 
rowed the  word  from  the  Frenchi  and  they  from  the 
Italian  numeggi^    Some  derive  it  from  the  Latin,  a 
manu  agendo^ 
(K-     The  ancients  do  not  seem  to  have  paid  much  atten- 
tion to  the  art  of  horsemanship^  which  appears  to  have 
been  first  cultivated,  in  modern  times*  by  the  Italians ; 
and  we  find  that,  some  centuries  ago,  men  of  all  na- 
tions were  in  the  habit  of  repairing  to  Naples  and  Rome, 
in  order  to  be  instructed  m  the  method  of  dressing 
^nes  for  war  or  the  manege.    The  first  who  wrote 
upon  the  subject  was  one  Frederick  Grison,  a  Neapo- 
litan, whose  reputation  as  a  horseman  was  so  great, 
that  our  Henry  VIII.  sent  fortwoof  his  pupils  to  Eng-. 
land,  who  introduced  the  art  among  our  countrymen. 
Several  other  Italians  afterwards  wrote  treatises  upon 
honcmanshtp>  but  their  roles  were  taken,  for  the  most 
part,  from  the  work  of  Grison.  The  most  famous  horse- 
man which  Italy  ever  produced,  was  Signior  Pignatellf, 
alio  a  Neapolitan.    He  was  a  very  able  master,  and 
nade  many  excellent  scholars ;  but  never  wrote  upon 
the  piinciplee  of  the  art.    The  first  French  horsemen. 
La  Bnme,  Pluvinel,  and  St  Anthoine,  were  pupils  of 
Pignatell],  and  introduced  his  method  into  France.  La 
Brotte  wrote  one  of  the  best  books  upon  horsemanship 
in  the  French  language.     Pluvinel  was  also  a  good 
herteman ;'  but  his  invention  of  the  three  pillars,  which 
he  gave  out  as  an  mfallible  method,  has  been  reproba- 
ted by  the  best  subsequent  writers  on  the  subject.    M« 
deSolleysel,  of  the  Royal  Academy  of  Riding  in  Paris, 
pubHahed  a  work  called  Le  Parfut  Marachal,  which 
is  a  treatise  on  farriery  rather  than  on  horsenuuiship. 
It  was  translated  into  English  by  Sir  William  Hope  of 
Kirkliston,  who  added  to  it  a  compendious  supplemen* 
tal  treatise  on  horsemanship,  compiled  from  the  best 
preyious  writers.    It  is  unnecessary  to  say  much  of  oar 
^  earliest  English  writers  upon  this  subject,  such  as  Blun- 
devil^  Markbaia,  and  De  La  Gray,  who  treat  more  of 
^ttricry  than  of  horsemanship.    After  all  theae  came 
the  pnnee  of  horsemen,  the  great  Duke  of  Newcastle, 
who  wu  so  perfectly  master  of  the  art,  and  wrote  of 
It  10  copbouy  and  so  well,  that  subsecjuent  authors 
(KtiQf  ^^  done  Utde  more  than  copy  or  abridge  the  rules 
«••    hud  down  in  that  excellent  worV. 
^        The  prinoipai  matters  ia  which  the.pupil  is  to  iie  in- 


structed at  the  man^e,  are  to  sit  on  horsebtck  with  Msnese; 
firmness,  ease,  and  gracefulness}  and  to  guide  his  horse  ^  »  ^^ 
accurately  in  going  straight  forward,  to  the  right  and 
left,  or  sideways,  at  a  walk,  trot,  or'gallop^  to  halt  at 
once,  and  to  rein  back  without  difficulty  or  opposition. 
It  most  be  obvious,  however,  that,  in  order  to  perform 
these  exercises  with  spirit  and  ease,  the  horse  must  go 
through  a  regular  course  of  previous  instruction  as  well 
as  the  honeman ;  and  to  this  pmnt,  therefore,  we  shall 
first  direct  the  attention  of  our  readers. 

Most  horses  are  by  nature  extremely  docile,  and,  i>ocilitT  of 
when  proper  means  are  used  with  them,  they  shew  boraet. 
themselves  very  well  disposed  to  obey  their  masters. 
The  latter,  therefore,  ought  to  endeavour,  from  the  com« 
menoement,  to  acquire  Uie  confidence  of  the  animal,  by 
kind  and  gentle  treatment,  and  by  avoiding  all  unne^ 
cesssary  severity.  Some  horses,  indeed,  are  naturally 
vicious  or  obstinate,  and  must  be  occasionally  coerced 
by  punishment ;  but  the  chastisement  should  be  inflict- 
ed  with  judgment  and  discrimination.  Spirit  has  been 
sometimes  mistaken  for  vice;  and  many  horses  not 
naturally  vicions,  have  been,  rendered-  so  by  severity 
and  injudicioos  treatment.. 

A  horse  may  be  dressed  to  the  manege  at  almost  any  Manage^ 
age,  provided  he  has  sufficient  strength  and  symmetry ;  mentof 
and  many  prefer  for  this  purpose,  a  sound,  active  horse,  ^^^'^ 
Ibom  five  to  eight  years  old,  to  any  other.     If  a  horse, 
however,  is  to  be  trained  to  the  manege  from  his  in« 
fancy,  his  education  may  commence  between  the  age 
of  two  and  three  years;  and  it  will  greatly  facilitate 
future  operations,  if  he  has  been  previously  accustomed 
to  be  housed  during  the  winter.    About  the  age  above 
mentioned,  a  halter  or  cavesson  should  be  put  upon  the 
foal,  in  order  that  he  may  become  familiar  with  it     It 
is  proper,  too,  that  the  groom,  every  time  he  cleans  the 
animal,  should  lift  each  of  his  feet  alternately,  and  strike 
the  hoof  gently  with  a  piece  of  wood,  or  a  hammer ; 
after  which,  he  will  readily  submit  to  be  shod  when  ne** ' 
cessary.     In  the  next  place,  before  feeding,  the  groom- 
should  put  a  saddle  on  the  back  of  the  foal,  and  remove 
it  again,  but  with  great  caution ;  and  continue  this^ 

Eractice  from  time  to  time,  until  the  animal  has  become 
abitoated  to  it.  The  girth  may  then  be  bound  over 
the  saddle,  but  not  too  tight,  and  the  foal  be  left  to 
-stand  and  feed.  The  hand  should  also  be  occasionally 
laid  gently  on  the  saddle,  in  order  that  the  animal  may 
be  accustomed  to  be  handled  in  this  manner  without 
feeling  any  alarm.  We  cannot  too  often  repeat,  that 
these  things,  and  indeed  all  lessons,  must  be  taught  by 
degrees,  and  by  the  most  gentle  means ;  otherwise  we  ^ 
run  the  risk  of  spoiling  the  temper  of  the  animal,  and' 
of  rendering  it  either  timid  or  vicious.  By  following 
the  method  prescribed  above,  the  foal  will  gradually 
become  so  dodle  and  obedient,  that,  when  fit  for  ri- 
ding, he  will  readily  submit  to  be  shod,  saddled,  and 
mounted ;  for  having  been  already  familiarised  to  these 
things  by  good  treatment,  he  will  no  longer  be  apt  to 
betray  any  alarm  or  uneasiness. 

When  the  horse  is  sufficiently  advanced  to  be  fit  for  Ortfa»* 
the  manege,  he  ought  to  be  made  to  run  in  the  lon^t  ^^'^^ 
for  some  time,  either  under  cover,  os  ittUhe  open  aif, 
and  without  a  rider.  For  this  purpose,  an. easy  caves ^ 
son  is  to  be  putnipon  his  nose,  and  he  is  to  be  made  to 
ffo  forward  round  you,  while  you  stand  quiet  holding 
the  longe,  and  another  man,  a  necessary,  may  follow 
him  with  the  chambriertt  or  long  whip.  This  exercise 
should  be  performed  with  greet  ^ntleness,  and  but 
little  at  a  time,  in  order  that  the  horse  mav  not  be  fa* 
tigued,  stupifiedt  or  discoura^nL    Should  be  cany,  his^ 


308  MANEGE. 

Manege,    head  low,  ho  may  be  longed  with  a  cord  buckled  to  the  through  the  ezerciteB  of  the  manege,    A  horse  broa|rht  ^ 

^^"""'V*^^  top  of  the  head-stall,  and  passing  from  thence  through  into  this  position*  and  rode  gently,  occafiionally  appl?-  ^ 

the  eye  of  the  snaffle  into  the  band  of  the  person  who  ing  the  necessary  aids,  (to  be  sAer wards  explained,) 

holds  the  longe.     The  first  lesson  for  a  horse  is  to  go  leama  of  himseLTto  use  his  shoulders  and  fore  legs, 

freely  forwards  both  to  the  right  and  to  the  left.     You  and  acquires  both  iVeedom  and  firmness  in  his  pscts. 
must  never  suffer  him  to  go  false,  nor  allow  his  pace  to        Before  proceeding  farther,  it  may  be  proper  to  de-  p- 

be  shuffling  or  irregular ;  but  endeavour  to  bring  him  scribe  the  different  paces  of  a  horse ;  and  todistiDguiah  h.>  J 

to  a  firm,  regular,  and  determined  motion.    No  bend  the  natural  from  the  artificial,  and  the  true  from  the^r^ 

must  be  required  of  htm  at  first ;  the  cord  which  is  fidse. 

used  should  be  long  and  loose,  and  the  circles  large,  in        The  natural  paces  of  a  horse,  are  the  wulk,  the  M,  Xe:^ 

order  that  he  may  go  free  and  unconstrained.    When  and  the  gallop.     In  walking,  the  horse  moves  of  with  K'> 

you  mean  to  change  hands,  stop  and  caress  him,  and  one  of  his  fore  ieet>  whicii  is  immediately  followed  by  l-  ^ 

entice  him  gently  to  come  up  to  you^     The  trot,  we  the  hind  leg  of  the  opposite  side  ,*  and  so  with  the  other  *^^ 

may  observe,  is  the  pace  which  enables  all  quadrupede  fore  and  hind  leg.     The  trot  diffl^rs  from-the  walk,  not  i  IV 

to  balance  and  support  themselves  with  firmness  and  merelv  in  the  greater  velocity  of  the  motion,  but  in  ^ 

ease ;  and  it  is,  therefore,  the  most  proper  for  giving  a  this  also,  that  the  horse  always  moves  the^two  opposite 

determined  motion  to  the  horse.  When  he  is  perceived  1^^  together.     The  gallop  is  a  series  of  leaps ;  snd  it  is  IT  i 

to  go  firmly*  freely,  and  lightly,  his  head  may  be  tied  regular  wlien  the  horse  lifts  Im  two  feet  on  one  aide  at  P^ 

a  little  inwards  by  d^rrees ;  more  and  more,  as  he  the  same  time,  and  follows  with  those  on  the  other 

grows  more  supple,  bdtfa  in  trotting  and  galloping.  nde.     When  the  ri^ht  feet  move  off  first,  the  hone  is 

or  mount-       After  the  horse  has  been  exercised  for  some  time  in  said  to  gallop  to  &e  ri^t ;  when  the  left  asore  fint, 

Sng  a  horee  ^he  manner  above  describod,  and  is  deemed  sufficiently  he  is  said  to  gallop  to  the  left,    A  horse  may  not  only 

tjmef  ^  ^^^^  prepared  for  the  rider,  he  may  then  be  mounted.    At  gallop,  but  also  trot  and  walk  false.     In  gaUoping,  for 

this  period,  a  trench  or  snaffle,  and  cavesson,  only  should  example,  a  horse  goes  false,  when,  in  going  to  the  right, 

be  used,  until  the  horse  has  been  somewhat  taught,  he  leads  off  with  the  left  leg ;  or,  when  in  going  to  the 

Some  of  the  elder  writers  on  horsemanship  recommend  left,  he  leads  with  the  right ;  or  in  case  he  is  ditom- 

the  use  of  the  bit  from  the  beginning;  and  this  prac*  ted,  by  which  is  meant,  S  he  leads  with  the  oppodte 

tice  prevailed  much  in  some  of  Die  Fremh  schools.  But  leg  behind  to  that  which  he  leads   with  before.   A  ^'' (*J 

we  conceive  it  to  be  the  better  practice  to  dispense  with  horse  may  thus  be  disunited  to  the  right  or  to  the  lefl  ^H 

the  bit  at  first,  as  it  is  apt  to  occasion  too  much  pres*  He  may  likewise  be  at  the  same  time  both  false  and 

sure  on  the  bars  of  a  young  horse,  to  make  him  carry  disunited.     Thus  he  is  both  false  and  disunited  to  the 

his  head  low,  and  impede  the  free  motion  of  his  should-  right,  when  in  going  to  the  right  he  haads  with  the  left 

ers.     The  bit  and  bridle  should  not  be  introduced,  un*  leg  before,  and  the  right  behind;  and  he  is  both  false aod 

til  the  horse  has  been  taught  to  carry  his  head  high,  disunited  to  the  left,  when  in  going  to  the  left  he  leads 

and  he  has  become  well  determined,  light  in  hand,  and  with  the  right  leg  before,  and  the  left  behind ;  although, 

free  in  his  motions.  in  both  cases,  the  hinder  leg  is  with  propriety  put  for* 

The  longe  may  now  be  attached  to  the  ring  of  the  ward, 
cavesson.     The  horse  must  be  accustomed,  from  the  be-        The  three  natural  paces  which  me  have  desaibed  Arti 

ginning,  to  stand  still  to  be  mounted,  and  not  to  move  above,  ere  converted  into  cadenced  motions  (or  3rti6-  \*^ 

until  the  rider  please ;  and,  for  this  reascm,  care  should  cial  paces)  by  art  and  skill,  by  shortening  or  quickeo- 

i>e  taken  not  to  alarm  biro.     Of  the  method  of  mount-  ing  the  motion  of  the  horse ;  and  thus  are  formed  the 

ing,  and  the  proper  position  of  the  rider,  we  shall  have  actions  of  the  terre-a^terre  and  demi-airy  or  demi-yolte, 

occasion  to  speak  in  the  sequel.     When  the  horse  has  which  are  a  species  of  short  gallop^  the  horse  making  a 

been  mounted,  he  should  first  be  taught  to  be  firm  and  leap  forwards,  the  two  fore  Ic^  being  first,  sad  the 

delermined  in  his  motions,  and  to  go  well  into  the  cor*  two  hind  legs  following ;  and  of  wb»t  are  denominated  Hifk 

ners,  bodi  with  his  fore  and  hindn*  parts,  on  a  walk,  the  high  airs,  the  curvets,  groupadea,  balbtades,  aod 

without  any  bend,  and  to  be  very  light  in  hand.     The  capriols,  in  which  the  horse  m$kes  a  leap  upvanls. 
rider,  too,  must  always  be  prepared  to  give  the  proper        The  amble  is  by  some  reckoned  among  the  natanl  orOie 

aids  with  his  hands  and  legs.  paces;  and  it  seems  to  be  Batumi  to  some  boneCi>oi^ 

Of  giving  a      "^^^  °^^^  ^bi^  ^  ^  attended  to,  is  to  give  the  horse  though  not  to  others.     It  may,  however,  be  taoght, 

proper        a  fine  carriage ;  which  must  be  done  by  bringing  his  but  is  not  practised  in  the  manege.     In  amUiagi  ^ 

carriage,     head  into  such  a  position,  as  to  form  a  perpendicular  horse  leads  off  at  once  with  both  feet  on  one  aide,  and 

line  from  the  forehead  to  the  nose.     When  this  has  changes  immediately  with  the  other  aide.     Itissnea»j 

been  effected,  the  rider  should  next  endeavour  to  bhng  motion  for  the  rider,  but  very  fatiguing  for  the  horse. 
the  horse's  head  a  little  more  inwanls  than  before,  by        When  the  horse  has  learnt  to  go  forward  freely,  he    1 

pulling  the  inward  rein  gently  and  by  degrees,  and  should  be  exercised,  for  some  time»  in  the  maimer     j 

then  gaining  a  little  on  the  shoulders,  by  atiU'keeping  above  pointed  out,  first  at  a  walk,  and  afterwards  at 

the  inward  rein  the  shorter,  and  crossing  the  outward  trotting,  care  being  always  taken  that  he  preserves  his 

refn  a  little  over,  and  towards  the  inward  one.     In  or*  .proper  carnage^  and  goes  well  into  Che  corners  both 

der  to  explain  the  meaning  and  effect  of  these  opera-  with  his  head  and  croup.     The  object  of  the  trot  is  to 

tions,  it  is  necessary  to  observe,  that  the  whole  figure  render  the  horse  supple  in  the  shoulders,  and  to  make 

of  the  horse  is  determined  by  the  position  of  the  head  him  go  with  a  determined,  free,  and  ujuiled  action.  For      | 

and  neck,  because  the  joints  of  the  neck  are  intimate-  this  purpose,  it  is  not  sufficiettt  that  he  lifts  and  throvs 

ly  connected  with  those  of  the  back.     The  shortening  out  his  legs  ^  he  must  be  taught  to  do  so  in  a  vjgon>of 

of  the  inward  rein,  therefore,  serves  to  bring  in  the  manner,  and  to  raise  and  put  down  his  feet  with  a  oer* 

head  and  procure  the  bend ;  while  the  crossing  over  tain  activity,  spirit,  and  ele^asiae.    There  is  no  9^^^ 

of  the  outward  rain  tends  to  make  the  bend  perpendi-  well  adapted  for  giving  this  ddennined  aadipin^ 

cular,  and  thus  not  only  phices  the  horse  in  the  most  action  as  the  trot;  in  which,  therefore^ the ben^^J'S^ 

beautiful  position,  but  alsp  the  better  enables  him  to  go  to  be  jexerdsed  for  a  considerable  time^  onUi  he 
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Mtafgv.    perftnot   hii    work  with  ctte,  freedom,  ami  viva^ 
city. 

If  Uie  horse  is  well  formed,  but  retains  his  strength, 
be  is  light  in  hand.  A  horse  ef  this  description  should 
he  forced  forward,  and  put  to  the  extended  trot  When 
he  is  found  to  go  freely,  he  should  be  brought  together 
by  degrees,  until  he  bends  his  legs,  and  goes  united 
and  equally.  If,  when  kept  together,  he  sjadsens  his 
pace,  and  retains  himself,  give  him  the  aids  briskly, 
and  push  him  forward,  still  keeping  him  genUy  in  hand. 
U  the  horse  is  ill  formed^  or  cross  made,  and  goes  dis» 
united,  without  retaining  himself,  he  is  heavy  in  hand, 
Itt  this  case  you  must  tlm>w  him  back  upon  his  haunch* 
es,  and  shorten  his  steps,  in  order  that  he  may  cdlect 
his  strength,  and  go  united  and  firm.  You  must  not 
suffer  the  horse  to  sink  his  neck  and  poke  out  his  nose* 
When  this  happens,  bold  i\m  reins  light,  in  order  Ihat 
when  he  attempts  to  alter  his  position,  the  bit,  or 
mouth-piece,  may  punish  his  bars,  and  thus  force  him 
to  hold  himself  erect  To  work  up  a  horse's  head  and 
aeck  into  the  proper  position,  is  not  easy ;  it  requires 
«  certain  delicacy  of  hand,  whicli  never  fails  of  success, 
but  which  it  is  impossible  to  describe  with  any  degree  of 
preeisioD,  as  it  depends  entirely  on  that  nice  feeling  in 
the  horseman,  wnich  can.  onlv  be  acquired  by  long 
practice.  It  consists  in  a  steady,  yet  soft  and  pliable 
Land,  whose  sensibility  is  so  nice,  as  to  enable  hdm  to 
hit  the  precise  moment  when  it  becomes  necessary  to 
give  or  to  take.  This  operation  does  not  by  any  means 
require  strength,  but  delicacy  ;  and  yet  the  horse  is  so 
eensible  of  it  that  he  instantly  obeys. 

When  the  norse  has  thus  been  wrought  up  into  a 
proper  position,  and  has  acquired  a  firm,  and  determin- 
id  ,nKl  easy  action  in  his  paces,  in  going  forwards  to 
ihe  right  and  kfl,  and  on  circles,  it  is  time  to  proceed 
to  render  him  still  more  supple  in  the  shouklers,  by  the 
exercise,  or  lesson,  of  the  epaule  en  dedans,  or  should- 
ers turned  inwards,  which  is,  perhaps,  the  most  impoiv 
tant  lesson  of  any,  and  that  upon  which  all  the  rest  in  a 
great  measure  depend.     For  this  purpose,  the  head  of 
cthe  horse  must  be  wrought  up  into  the  proper  position 
by  the  play  of  the  rider's 'hands,  and  the  bend  must  be 
|Mrocured  in  the  manner  formerly  described,  and  that 
principally  in  the  joint  next  to  the  head.    The  legs  of 
the  horseman  must,  at  the  same  time,  be  prepared  to 
act  along  with  the  bands  in  giving  the  necessary  aids. 
When  the  horse  has  been  rode  in  this  position,  to  the 
right  and  lefl,  until  he  goes  with  perfect  steadiness  and 
freedom,  the  rider  should  walk  him  forwards  to  the 
right,  and  endeavour,  almost  imperceptibly,  to  place 
him  MO,  that  the  hinder  -feet  keep  the  straight  line  ef 
the  wall,  while  his  fore  feet  come  out  about  a  foot  and 
an  half  (tem  the  wall,  inwards  beyond  the  line  and  tfr> 
wards  the  centse.     This  is  what  is  called  moving  on 
two  ptiUg  ;  -by  which  is  meant,  that  the  fore  and  hinder 
parts  of  the  horse  do  not  follow,  but  describe  two  diffe- 
rent lines ;  a  thing  which  never  ought  to  be  attempted 
until  the  horse  is  sufficiently  suppled,  and  made  per&et 
in  his  forward  motions.     In  orikr  to  effect  the  action  of 
tbt'tpauU  €H  dedans,  the  rider  must  play  with  the  out- 
ward rein  in  his  right  hand,  crossing  it  over  towards 
the  left  a  little  backwards.     By  these  means  two  ad- 
vantages are  gained.    In  the  first  place,  from  the  feel- 
ing of  the  mouth«piece,  or  bit,  pressing  on  the  bars,  Uie 
horse  i*  made  acquainted  with  the  si<&  towards  which 
he  is  to  go ;  and,  in  the  second  place,  the  neek  is  bent, 
aiul  the  ran  which  presses  upon  it  towards  the  left  side 
con^pels  hiro  to  bring  the  right  shoulder  forwards,  and 
to  crose  the  inward  leg  over  the  outward  one;  and^  to 


this  end,  the  rider  should  also  piress  bis  right  leg  to  the  Manei^. 
horse's  side,  which  brings  in  his  shoulders,  aad  pre- 
serves his  proper  position.  Care  must  be  takien  tliat 
the  horse's  inward  leg  pass  over  the  outward  one  witlv* 
out  touching  it  The  crossing  over  of  tlie  inward  leg, 
therefore,  must  be  helped,  by  crossing  the  inward  reiu 
towards  and  over  the  outward  one,  every  time  that  the 
outward  leg  comes  to  the  ground,  in  order  to  lifl  and 
help  the  inward  leg  over  it. 

Afler  the  horse  has  becon^e  familiarly  accustomefl  to 
this  motion,  you  should  then  proceed  to  effect,  by  de« 
^ees,  the  same  crossing  in  his  hinder  legs.  By  bring- 
mg  in  the  fore  lege,  you  will,  of  course,  engage  the 
hinder  ones  in  the  same  work.  If  they  resist,  the 
rider  must  bring  both  reins  more  inwards,  and,  if  ne- 
cessary, put  back  also,  and  approach  his  inward  leg  to 
the  horse.  Should  the  horse  throw  out  his  croup  too  far, 
the  rider  must  bring  both  reins  outwards,  and,  if  abso* 
lutely  necessary,  he  must  also  delicately  make  use  of 
his  outward  leg  for  a  moment,  in  order  to  replace  the 
horse  properly.  It  must  be  observed,  that  the  croi^ 
ahould  always  be  considerahiy  behind  the  shoulders^ 
which,  in  all  actions,  must  go  first ;  and  the  instant 
the  horse  pays  obedience  to  the  aids,  the  rider  must 
place  his  hand  and  leg  again  in  their  usual  position. 
Thneughottt  the  whole  of  this  lesson,  attention  must  be 
paid  to  ke^  the  horse  exactly  on  the  prescribed  line, 
by  giving  and  tsking  with  the  reins,  and  giving  the 
aids  properly  and  delicately  with  the  legs  when  neoes- 
Mary,  In  this  lesson,  as  indieed  in  all  others,  the  comers 
jsiust  not  be  neglected ;  the  horse  should  go  well  and 
thoroughly  into  them,  both  with  his  head  and  his  croup. 
Bring  his  fore  parts  into  them,  by  crossing  over  the  in- 
ward rein  towards  the  outward  one,  but  without  taking 
off*  from  the  proper  bend  of*  the  bead,  neck,  and 
shoulders ;  and  bring  them  out  of  the  comer  again,  by 
<irossing  over  the  outwwd  rein  towsrds  the  inward  one. 
These  uses  of  the  reins  have  also  their  proper  effects 
apon  the  hinder  parts. 

In  every  exercise,  the  rider  must  carefully  avoid  all 
(Unsettled  motion  or  wriggling  with  his  legs ;  than  which 
nothing  can  be  more  ungraceful  in  itself,  more  detri- 
ja^ntal  to  a  man's  seat,  more  destructive  of  the  sensi- 
hHiXy  of  a  horse's  sides,  or  more  inconsistent  with  all 
true,  steady,  and  determined  action.  It  is  impossible, 
•upon  the  whole,  for  a  man  to  be  too  firm,  settled,  and 
gentle  on  horseback.  Every  thing  bhould  be  eflfecte^I, 
if  possible,  by  the  re»na  only,  in  an  easy,  graceful,  still 
manner,  without  suffering  the  horse  either  to  throw 
himself  over  too  fast,  or  to  go  laxily  over  to  the  other 
hand.  The  legs  should  not  be  used  unless  the  hands 
fail,  and  then  with  the  utmost  gentleness.  After  the 
horse  has  been  taught  to  go  freely,  on  this  lesson,  to  the 
rjl^t,  the  rider  may  change  to  the  left ;  and  the  exer- 
cise is  then  performed  in  the  same  manner  as  above 
described,  only  reversing  the  use  of  the  hands.  At 
lirat,  the  figunes  worked  upon  should  be  large,  and  they 
umy  afWwards  be  contracted  by  degrees,  while  the  ca- 
denced  pace  muit  be  accordingly  augtnented.  In  or- 
.der  that  the  horse  mav  not  be^me  accustomed  always 
to  go  along  the  wall,  he  should  be  rode  in  the  same 
jnanner  across  the  course,  and  ezerciaed  alternately  to 
the  right  and  left,  until  he  has  acquired  a  perfect  faci- 
li^  in  crossing  his  legs. 

This  leison  of  the  epaule  en  dedans  is  among  the 
.most  useful  exerdses  of  the  manege.  It  tendi  to  sup- 
pk.and  lighten  the  horses  shoulders ;  brings  him  up- 
on his  haundies ;  gives  him  a  graceful  carriage ;  and 
jnakfB  him  acquainted  with  ^e  proper  aids.    When 
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Manege,  he  has  been  taught  to  do  this  freely  and  properly  to  the 
"^""nr^^  right  and  to  the  left,  the  rider  will  find  him  become  so 
docile  and  so  pliable,  that  he  will  have  little  or  no  diffi- 
culty in  performing  all  the  other  exercises  of  the  manege. 
Of  backing.  In  performing  Uiis  lesson,  the  horse  must  necessarily 
have  acquired  considerable  sensibility  in  his  mouth,  as 
well  as  suppleness  in  his  limbs  and  joints ;  and  this, 
therefore,  is  perhaps  the  proper  time  to  teach  him  to 
back ;  but  the  rider  should  not  neglect,  every  time  he 
stops,  to  back  a  few  paces,  and  then  put  the  horse  for- 
wards by  little  at  a  time^  by  approaching  both  legs 
gently  to  his  sides,  with  an  equal  degree  of  pressure, 
and  playing  with  the  bridle.  In  backing,  if  the  horse 
attempts  to  rear,  push  him  out  immediately  into  a  full 
trot  The  pressure  with  the  legs,  which  is  sometimes 
necessary  in  backing,  in  order  to  collect  the  horse,  and 
prevent  him  from  going  too  much  on  his  shoulders, 
ought  to  be  very  small,  and  to  be  taken  away  the  mo- 
•  ment  that  he  puts  himself  sufficiently  upon  his  haunches. 

In  all  his  exercises,  indeed,  the  horse  should  be  kept, 
to  a  proper  degree,  upon  his  haunches,  with  his  hinder 
legs  well  placed  tinder  him,  which  will  render  him 
pleasant  to  himself  and  his  rider ;  light  in  hand,  and 
ready  to  execute  whatever  may  be  demanded  of  him 
with  facility  and  vigour. 
Ofpassag-       "When  the  horse  has  been  sufficiently  practised  in  the 
ing,  or        lesson  of  the  epaule  tn  dedans,  he  should  next  be  made 
head  to  tha  to  traverse,  or  passage,  with  his  head  to  the  wall,  and 
wall,  aid     his  croup  to  the  wall.     In  the  lesson  of  the  head  to  the 
croup  to  tha  ^^jj^  ^^  fyj^  ^j^s  of  the  horse  are  more  remote  from 
the  centre,  ana  consequently  go  over  more  ground ;  in 
that  of  the  croup  to  the  wall,  the  hinder  parts  are  more 
remote  from  the  centre,  and  consequently  go  over  more 
ground.  •  In  both,  as  in  all  other  lessons,  the  shoulders 
must  go  first.    The  motion  of  the  horse's  legs  in  pas- 
saging to  the  right  is  the  same  with  that  of  the  epaule 
en  dedans  to  the  left,  and  so  vrce  versa  ;  but  the  head  is 
always  bent  and  turned  differently.     In  the  epaule  en 
dedans,  the  horse  looks  the  contrary  way  to  that  which 
he  goes ; ,  in  passaging,  he  looks  the  same  way  he  is 
going.    The  directions  for  executing  this  lesson  are  so 
similar  to  those  given  for  the  epaule  en  dedans,  that  we 
deem  it  unnecessary  to  repeat  them.    We  must  ob- 
serve, however,  that  in  the  execution  of  all  lessons,  and 
more  particularly  in  the  one  of  which  we  are  now 
speaking,  the  equilibrium  of  the  rider's  body  is  of  the 
greatest  use.    The  body  must  always  go  along  with  the 
norse ;  when  to  the  right,  to  the  right ;  and  when  to 
the  left,  to  the  leffc.    When  the  horse  has  been  taught 
to  perform  this  lesson  easily  at  a  slow  pace,  he  may  be 
brought  to  a  gallop,  which  is  the  most  pleasant  motion, 
and  that  whioi  best  shews  off  the  figure  of  a  horse. 
The  rider,  however,  must'  be  very  quiet  and  exact  in 
his  changes.    The  horse  will  then,  with  the-  proper 
aids,  go  perfectly  united,  use  bis  haunches,  tfid  make 
his  cadences  with  regularity. 

After  the  rider  has  put  his  horse  through  the  lessons 
above  described,  with  the  trench,  or  snrae,  and"  thus 
rendered  him  supple  in  the  shoulders,  pliable  in  the 
haunches,  and  light  in  ha^d^  he  may  then  proceed  to 
use  the  bit.  The  advantages  of  the  bit  are  chiefly 
these :  It  is  more  convenient  for  the  rider,  and  pro- 
duces a  more  certain  effect ;  and  it  gives  the  horse  a 
fyie  carriage,  by  making  him  collect  his  strength,  and 
throw  himself  on  his  haunches.  No  bits,  however, 
should  be  nsed,.until  the  riders  are  firm,  and  the  horses 
bend  weU  to  the  right  and  left ;  and,  even  then,  with 
the  greatest  care  and  gentleness.  The  old  custom  of 
using  strong  an^  heavy  bits  is  now  abandoned  in  aU 
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cood  schools,  for  this  reason,  that  they  poll  down  tbc  Vna 
horse's  head,  obstruct  the  action  of  the  fore  psrti,  ind  ^ 
harden  the  hand  of  the  rider,  as  well  as  the  mouth  of 
the  horse.  Some  horses,  when  first  the  bit  is  phced  id 
their  mouths,  if  great  care  be  not  taken,  will  put  their 
heads  very  low.  This  fault  must  be  corrected  bv  rat- 
ing your  right  hand  with  the  bridoon  in  it,  and  play* 
ing,  at  the  same  timCj  with  the  bit  in  the.  left  hand, 
giving  and  taking. 

It  is  now  time  that  we  should  advert  to  the  method  MttM 
of  mounting  a  horte,  and  to  the  proper  position  of  the  n«tt 
rider  on  horseback.     In  mounting,  tne  man  should  ajK 
proach  the  horse  gently  near  the  kft  shoulder,  and  take 
up  the  reins.     The  bridoon-rein  should  be  taken  un 
first,  the  left  rein  passing  alone  the  palm  of  the  left 
hand,  through  between  the  fore-nnger  and  thumb ;  and 
the  hit  reins  should  then  be  drawn  over  the  finger  next 
to  the  little  finger.     The  whole  reins  should  then  be 
laid  over  each  other,  and  grasped  firmly  with  the  whole 
hand,  and  with  the  thumb  pressed  down  upon  them,  m 
order  that  they  may  not  slip  through  the  fingers.    Thi 
right  bridoon-rein  should  be  held,  at  least  for  mrm 
time,  in  the  right  hand.    The  rider  must  then  take  tn 
handful  of  the  mane  in  his  bridle  hand,  then  put  hii 
left  foot  softly  into  the  stirrup,  and  raising  himself  up, 
rest  a  moment  on  it  with  his  body  upright,  and  after* 
wards  pass  his  right  leg  clear  over  the  saddle,  without 
rubbing  against  any  thing,  and  seat  himself  gently 
down.    Tne  reins  must  not  be  taken  up  too  short,  let 
it  should  make  the  horse  rear,  run,  or  fall  back«  or  throw 
up  bis  head ;  but  thev  ought  to  be  of  eoual  length,  and 
neither  tight  nor  slack.    ^Idiers  should  be  instructed 
to  mount  and  dismount  ecjually  well  on  both  sidc^ 
which  may  be  of  great  use  m  times  of  hurry  and  oop* 
fusion.    The  same  precautions  are  to  be  used  in  dis- 
mounting as  in  mounting. 

The  nder  should  be  nlaced  upright  in  the  ssddie,  M 
with  his  body  rather  back,  and  his  head  held  up  with  thit 
ease,  but  without  stiffness.     The  breast  should  be  posh- 
ed out  a  little ;  the  thighs  and  legs  turned  in  without 
constraint,  so  that  the  fore  part  of  the  inside  of  the  koeei 
may  press  ori  the  saddle,  and  the  legs  hang  down  ea^ 
and  naturally,  the  feet  being  parallel  to  the  horse's 
sides,  neither  turned  in  nor  out,  only  4hat  the  toes 
should  be  kept  a  little  higher  then  the  heels.    By  this 
position,  the  natural  weight  of  the  thighs  has  a  proper 
and  sufficient  pressure  of  itself,  and  the  legs  are  id 
r^iness  to  act  when  necessary.     For  thb  puipowv 
they  should  always  be  near  the  horse's  sides,  but  with- 
out touching  and  tickling  them.    The  body  most  be 
kept  easy  and  firm  when  in  motion.     The  left  elbow 
should  lean  gently  against  the  body,  a  little  forwanb, 
and  the  hand,  in  general,  ought  to  be  of  equal  height 
witfi  the  elbow.     But,  as  the  mouths  of  horses  are  dif- 
ferent, the  situation  of  the  hand  also  must  occasionilly 
differ.     A  leaning,  low,  heavy  fore-band  requires  a 
high  hand ;  and  a  horse  that  pokes  oiU  his  nose,  s  lo« 
one.    The  right  arm  must  be  placed  in  symmeny  with 
the  left ;  only  let  the  right  hand  be  a  little  more  for- 
ward or  backward,  as  occasions  may  require.    The  len  ^ 
hand,  which  holds  the  reuis,  must  be  kept  clear  ot  th« 
body,  about  two  inches  and  a  half  forwaid  from  it,  sno 
immediately  above  the  pummel  of  the  saddle.    Tn^ 
nails  should  be  turned  opposite  to  the  waistcoat  bou 
tons,  and  the  wrist  a  little  rounded  with  ease ;  apon- 
tion  not  less  graceful  than  ready  for  slackening,  tigbtttn 
ing,  and  moving  the  reins  from  one  side  to  the  otber> 
as  may  be  iound  necessary.    The  loint  of  the  wmt 
inust  not  be  kegt  ttiff^  but  easy  and  pruri>le,  yisidu)| 
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tegf*  and  taking  bccasionallv  when  requisite.    A  firm  and 
"^  well-balanced  position  of  the  body  is  of  the  atmoat  coo- 
sequence,  as  it  affects  the  horse  in  every  motion ;  on  Uie 
other  hand,  the  want  of  it  is  the  greatest  detriment  to 
him,  and  an  impediment  in  all  his  actions.     The  'body 
must  always  go  along  with  the  horse,  and  the  leaning, 
therefore,  should  always  be  towards  that  side  to  which 
the  horse  moves. 
lids.     It  is  very  requisite  in  horsemanships  that  the  hand 
and  legs  should  act  in  correspondence  with  each  other 
in  every  thing  :  the  latter  being  alw'ays  subservient  to 
the  former.     Upon  circles,  the  outtvard  leg  is  the  only 
one  to  be  used,  and  that  only  for  a  moment  at  a  time, 
in  order  to  make  the  horse  go  true,  if  he  be  false ;  and 
SB  Koon  as  that  is  done,  it  must  lie  taken  away  again  im- 
mediately.    If  the  horse  is  lasy^  or  any  way  retains 
himself,  both  legs  must  be  used,  and  pressed  to  his  sides 
St  the  same  time  together.     In  general^  however,  the 
less  the  legs  are  used  the  better ;  very  delicate  riders 
never  want  their  help ;  and  horses  so  dressed  are  much 
superior  to  all  others.     They  obey  the  smallest  touch 
on  the  rein,  or  the  least  weight  of  the  body  impercep- 
tibly thrown  on  the  one  side  or  the  other,  as  may  be  ne- 
cessary. The  horse  and  man  thus  go  perfectly  together, 
and  seem  one  and  the  same. 

By  the  term  oafivard  is  understood  the  side  which 
is  more  remote  from  the  centre;    and  by  inndrd  is 
meant  the  side  next  to  the  centre.    The  inward  reio 
must  be  the  tighter  on  circles,  and  the  outward  one 
crossed  over  a  little  towards  it,  in  order  that  the  horse 
may  bend  and  look  inwards.     In  reining  back^  the  rider 
should  be  careful  not  to  use  his  I'gs,  unless  the  horse 
backs  on  his  shoulders.;  in  which  case,  they  must  both 
be  spplied  gently  at  the  same  time,  and  correspond 
with  the  baud.     If  the  horse  refuse  to  back  at  all,  the 
rider's  legs  must  Ije  gently  approached,  until  the  horse 
lifts  Dp  a  leg  as  if  to  go  forwards ;  at  which  time,  when 
that  leg  is  in  the  air,  the  rein  of  the  same  side  witn  the 
lejr  which  is  lifted  up,  will  eaisily  bring  that  same  leg 
backwards,  and  accordingly  oblige  the  horse  to  back. 
If  the  horse  attempts  to  rear,  the  legs  must  be  instantly 
removed,  and  the  reins  slackened. 
wibf    To  work  a  horse  in  hand  is  not  thought  to  be  a  very 
^    difficult  operation,  yet  it  requires  a  certain  degree  of  ac- 
tivity, delicacy  of  hand,  a  quick  eye,  and  good  temper 
and  judgment.     In  explaining  the  method  of  working 
in  h«id,  we  shall  suppose  that  the  horse  moves  to  the 
rijrht  all  the  way  through.     Two  people  on  toot  should 
be  employed  in  this  operation  ;  one,  indeed,  may  do,  if 
he  be  a  handy  person ;  but  two  are  much  better  at 
first    One  of  these  people  holds  a  long  string,  and,  in 
tome  lessons,  two  long  strings,  fixed  in  the  manner 
which  shall  be  presently  explained,  and  a  chambriere, 
standing  at  some  distance  from  the  horse.    The  other 
penon  stands  near  the  horse^  holding  the  reins  of  the 
snsffle^  and  a  hand  whip,  to  keep  the  horse  off  from 
him  when  necessary.    Girt  a  pad,  with  a  crupper  to  it^ 
upon  the  horse.    The  jpad  must  have  a  large  ring  in  the 
ccQU«  upon  the  top  ot  it^  and  about  four  inches  lower 
down,  on  each  side,  a  smaller  one.    On  the  top  of  the 
pad.  a  little  more  forward  than  the  great  ring,  there 
mo^tbea  small  strap  and  buckle,  which  serve  to  buckle 
in  the  snaflie  reins,  and  to  prevent  their  floating  about* 
>nd  the  horse  entangling  his  legs  in  them  in  the  longe. 
Horses  must  never  be  worked  in  hand  with  any  thing 
m  their  mouths  but  a  larse,  thick^  pUin,  running  snaf- 
k  A  bridle  is  too  tlckllEdi,  and  would  spoil  the  horse's 
mouth,  unless  it  be  in  the  hands  of  a  very  able  master. 
The  eyes  «if  the  snaffle  should  be  large ;  and  on  the 


head-stallj  about  the  height  of  the  horse's  eye,  should  Msaeg^ 
be  fixed  a  ring  on  each  side.    The  person  with  the 
chqmhriere  holds  a^long  siring,  about  eighteen  feet 
long,  which  must  be  of  a  proper  thickness,  and  smoothp 
so  as  to  allow  it  to  run  freely.   This  strins,  in  the  epaule 
en  dedans  to  the  right,  is  buckled  to  the  right-hand 
small  ring  on  the  pad,  where  the  reins  of  the  running 
snaffle  are  first  fixed  ;  from  thenoe  it  passes  through  the 
right  eye  of  the  snaffle,  and  from  that  to  the  right-hand 
smaU  ring  on  the  head-stall,  and  through  the  large  ring 
on  the  top  of  the  pad,  into  the  hand  of  the  person  who 
holds  the  chambriere  ;  who^  by  means  of  this  string* 
bends  the  horse  to  the  right*  and  brings  in  his  shoul- 
der ;  following  him  on  his  right  side,  and  tightening 
and  loosening  the  string,  as  he  finds  it  necessary.     If 
the  horse's  fare»hand  is  hich,  and  well  placed,  it  will 
not  be  necessary  to  pass  mt  string  through  the  ring 
upon  the  head-stall.  At  the  same  time,  another  person* 
standing  near  the  horse,  the  snaffle  reins  separated,  and 
the  right  one  tied  loose  on  the  ri^ht  side,  leads  him  on 
with  the  left  rein  of  the  snaffle  in  hi»  hand,  walking 
near  his  head,  and  taking  care  to  keep  the  shoulders  in 
their  proper  place,  and  not  to  take  off  from  the  bend  to 
the  right,  which  is  occasioned  by  the  string  in  the  other 
person's  hand,  who  will  find  it  most  convenient,  when 
working  on  this  lesson  to  the  right,  to  hold  the  strine 
in  his  right  hand,  and  the  chamOriere  in  his  left,  and 
so  vice  vena.    These  he  must  make  use  of,  and  keep 
himself  more  or  less  upon  the  flank,  centre,  or  rear  of 
the  horse,  as  he  finds  necessary.     In  the  changes  firom 
right  to  left,  in  thh  epaule  en  dedans,  the  person  nearest 
the  horse  must  be  quick  in  getting  on  the  horse's  left 
side;  and  the  person  with  the  ckambriete  must  do  the 
same ;  the  former  coming  round  by  the  horse's  head 
before  him,  and  the  latter  round  by  his  croup  behind 
him ;  and  so^  vice  versa,  to  the  left.     In  the  head,  and 
in  the  croup,  to  the  wall,  both  the  men  are  already 
properly  placed  for  the  changes. 

To  work  in  hand,  the  head  and  the  croup  to  the  wall, 
two  strings,  fixed  as  above  described,  (only  that  they 
must  not  come  at  all  through  the  large  ring  on  the  pad, 
but  from  the  small  rings  on  the  head-stall,.immediately 
into  the  hand  of  the  person  who  holds  the  chambriere,) 
must  be.  used,  one  on  each  side.  One  string,  indeed, 
might  do ;  the  right  one,  in  working  to  the  right,  and 
the  left,  iii  working  to  the  left.  But  twe  are  much 
better,  and  often  necessary  to  keep  the  horse  in  a  pro* 
per  position.  These  two  strings  must  be  bucklea  to- 
gether, and  meet  in  the  hand  of  the  person  who  holds 
the  chambriere,  and  who  is  on  the  left  side  of  the  horse. 
The  snaflie  reins  must  also  be  joined,  and  the  person 
near  the  horse,  who  holds  them,  must  likewise  be  on 
the  left  side  of  him,  and  near  his  shoulder,  holding  the 
right  rein  of  the  snaffle  the  shortest,  to  bend  him  that 
way,  f  as  does  also  the  right  string,^  kept  the  tightest  in 
the  otiier  person's  hand, )  and  making  use  also  of  the 
left  rein  when  necessary,  to  keep  the  horse  in  a  proper 
position,  and  to  guide  him  occasionally,  as  if  he  was 
upon  him;  and  never  so  as  to  take  away  from  the 
bend. 

With  due  care  and  patience^  horses  will  not  be  very 
long  before  they  work  well  in  hand ;  though,  indeed^ 
never  so  truly  and  delicately  as  under  a  good  rider* 
When  horses  become  free  and  familiar  with  this  me- 
thod of  working  in  hand,  it  should  be  done  by  degrees 
on  all  paces,  fast  and  slow,  but  always  without  hurry 
or  confusion.  There  is  nothing  which  determines 
them  better  than  working  them  in  hand,  when  it  is 
well  done.    When  the  horse  has  a  rider  on  lum^  only 
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Manege,    one  String  is  necessary  to  be  held  by  the  person  on  foot,    the  horse  id  at  the  foil  height  of  it,  hie  yevks  or  itriksi  3li^ 
^*"nr*'**'  It  must  be  fixed^  in  the  first  place,  like  a  running    out  his  hind  legs,  as  near  and  aia  even  together*  and  as  ^^r 
snaffle,  to  the  skirts  of  the  saddle,  from  whence  it  goes    far  oat  as  he  can  stretch  them.    For  the  method  of 
through  the  eye  of  the  snaffle  into  tne  hand  of  the  per*    teaching  a  horse  to  perform  these  high  airs,  we  must 
son  on' foot,  after  having  passed  under  the  horse's    refer  our  readers  to  the  works  mentioned  at  the  end  of 
jaw.  this  article. 

Of  the  To  piafftr,  without  any  rider,  on  square,  and  all        A  horse  should  be  taught  to  leap  by  degrees,  begin*  0<'i«.|< 

J'iafi*  Other  iigures,  advancing  gently,  and  going  well  into  ninff  with  small  leaps,  and  increasing  them  gradoallj 
the  corners,  is  a  very  good  lesson.  One  man  must  as  the  horse  improves.  The  rider  must  keep  hts  body 
stand  exactly  before  the  horse,  with  his  face  to  him,  bade,  raise  his  hand  a  little,  in  order  to  help  up  the 
lioldinfT  the  two  eyes^of  the  snaffle,  and  keep  the  horse  fore  parts  of  the  horse,  and  be  very  attentive  to  his  ba- 
advancing  gently,  by  going  backwards  himself.  The  lanoe,  without  raising  himself  in  the  saddle,  or  moving 
man  with  the  chambriere  must  stand  behind  the  horse,  his  arms.  It  is  best  to  begin  at  a  low  bar  covered  wi£ 
and  animate  him,  or  not,  as  he  finds  necessary.  It  is  furse,  which  pricking  the  horse's  legs,  if  he  does  net 
useful  also  sometimes  to  back  the  horse  in  this  manner,  raise  himself  sufficiently,  prevents  bis  oontracting  a 
which  may  likewise  be  done  on  all  figures.  The  de-  sluggish  and  dangerous  habit  of  touching.  To  prevent 
gree  of  vivacity  or  dulness  in  the  horse,  must  deter«  horses  from  coming  too  near  the  bar,  two  planks  diould 
mine  how  the  man  With  the  chambriere  is  to  act,  and  be  placed  under  it,  of  the  breadth  of  the  space  between 
where  he  is  to  place  himself,  when  the  horse  is  going  the  pillars  on  which  it  h  fixed.  Then  planks  should 
on  the  piaffe^  or  backing.  Horses  worked  well  in  hand  meet  and  join  at  the  top,  under  the  bar,  about  two  feet 
look  particukrly  well  in  coming  up  the  middle,  and  high  from  the  ground,  and  project  idiottt  two  feet  at  the 
9  backing  there  on  the  piaffe^  as  luso  in  the  piaffe  in  one    bottom.,  'The  bar  should  be  placed  so  as  to  run  round 

place,  both  bent  and  straight,  animated  properly,  and  when  touched.  Horses  should  be  accustomed  to  come 
kept  in  a  good  position ;  raeir  mouths  being  properly  up  quietly  to  every  thing  they  are  toJeap  over,  and  to 
played  with  and  humoured.  '  stand  coolly  at  it,  for  some  time ;  and  then  to  rsiw 

A  horse,  when  well  taught,  may  be  worked  (and  it  themselves  gently  op,  and  go  clear  over  it,  without 
is  then  the  best  way,)  by  a  single  man,  with  long  reins  sloth  or  hurry.  When  they  leap  well  standling,  Ukj 
and  a  ckambriere,  without  any  other  person  to  assist  should  then  be  used  to  walk  gently  up  to  the  leap,  and 
him.  AH  airs  in  hand  are  to  be  worked  so,  whenever  go  over  it  without  first  haltnig ;  anci  after  that  prtc- 
the  animal  has  become  supple  and  obedient.  When  it  tice  has  become  familiar  to  them»  the  same  should  be 
is  well  done,  it  has  a  masterly  active  appearance,  and  repeated  in  a  gentle  trot,  and  so  by  degrees  faster  and 
is  always  very  useful  in  suppling  and  determining  faster,  until  they  become  accustomed  at  length  to  kap 
horses ;  but  there  is  no  doubt  that  a  good  rider  mount-^    fiying  in  a  full  gallop.  I 

ed,  who  possesses  a  sensible  hand,  and  feels  every  mo*       Horses,  particularly  those  designed  for  service,  sfaonld  or?«>a 
tion  of  the  horse,  must  act  with  more  precision,  deli-    also  be  accustomed  to  swim.    A  very  small  portion  of  ^^ 
eacy,  and  exactness.  strength  is  sufficient  to  guide  a  horse  in  tne  water, 

or  the  high      if  the  horse  has  been  sufficiently  poppl«d  and  de«    where  they  must  be  permitted  to  have  their  heads,  and 
airs.  termined,  and  made  perfect  in  the  previous  lessons    be  as  little  constrained  as  possible^     In  crossing  riven, 

above  described,  he  msy  (if  he  has  the  proper  dispo-  the  horse's  head  shcfuld  be  kept  against  the  current;  in 
sition  for  it,)  be  taught  to  perform  all  tne  high  airs,  going  down  the  stream,  the  straighter  the  horae  is  the 
which  were  so  much  m  vogiie  in  the  old  school :  The  better.  A  horse  is  with  difficulty  turned  in  the  water; 
curvets,  demi*airs,  groupades,  ballotades  ,  and  capriols.  and,  therefore,  it  should  be  done  very  gently  and  osre* 
In  teaching  these,  the  pillar  is  generally  used.  But  fully, 
our  limits  will  permit  us  to  do  little  more  than  merely  In  order  to  teach  horses  to  stand  fire,  and  to  bear  the  Totfd 
define  and  expkin  these  artificiid  airs.  sound  of  drums,  and  all  other  noises,  they  m«st  be  scv  ^!^ 

Tcrre^.  The  action  of  the  ierre-^-ierre  is  a  movement  fbr-    customed  to  it  by  degrees  in  the  stable  at  feeding  time;  '^^ 

ierre.  Wards,  similar  to  Uie  gallop.  Which  is  the  fi)undation  of   by  which  means  they  will  soon  cease  to  be  frightened  st 

it ;  only  that  in  terre-o-ZeHr,  the  rein  of  the  cavebson    any  thing  of  the  kind.     As  it  is  necessary  that  all  troop 
must  be  drawn  within  the  volte,  and  the  hOrse  aided  by    horses  should  stand  quiet  and  still  when  they  are  shot 
the  rider's  outward  leg,  which  puts  him  on  his  haunch-    iVom,  this  must  also  t>e  taught  them  by  degrees,  and 
es,  constrains  his  hind-legs,  keeping  them  within  the    with  patience,  coolness,  and  temper.    To  use  a  horse  to 
volte,  and  leaving  the  others  free.    The  action  of  the    fire-arms,  first  put  a  pistol  or  carbine  in  the  m^pt 
Curretf.      dur\}el  is  similar  to  that  of  terre^ayttrtt^  witih  Uiis  difier-    with  his  feed ;  then  use  him  to  the  sound  of  the  lock 
ence,  that  in  curvets  the  horse  makes  a  little  leap,  in    and  the  pen ;  after  which,  when  you  are  tqion  hiin» 
Which,  when  he  raises  his  fore-legs,  his  hind  ones  fall,    shew  the  piece  to  him,  presenting  it  ibfwards,  ssiae- 
and  all  his  four  legs  are  then  in  the  air  at  the  same    times  on  one  side,  sometimes  on  ttle  ot^er;  then  pro* 
time,  as  aift)  when  he  raises  his  hind-legs,  and  his  fore-    eeed  to  fiash  in  the  pan,  and  afUrarwda  put  a  small 
legs  fall      In  curvets  upon  the  voltes,  the  shoulders  of   charge  into  the  piece^  augmentMlg  it  by  degrees  to  the 
the  horse  are  chiefly  worked,  and  the  croup  very  little,    quantity  which  is  commonly  used.    If  he  Appesn  im« 
Dcm'f^iirt.  The  dcmi-air,  or  demt-voUc^  is  also  founded  upon  the    easy,  walk  hita  towa^d  a  tew  St^s  skmly,  tnen  step, 
ierre^aterre  ;  but  in  the  former,  the  fbre  piirts  of  the    back,  move  forwards,  stop  again  and  caress  iiim.  These, 
horse  are  more  raised  than  in  the  latter,^  in  which  he    and  all  other  things  which  are  reqniaitv  in  ord€r  to 
goes  more  low  and  near  the  ground,  and  his  action  Is    asake  a  horae  perfectly  steady  in  the  field,  may  be 
GroupadM.  "^'^"^  quick  and  pressed.    The  groupade,  or  crotpade,    easily  taught  by  ^osd  judgment,  patience,  and  gentle- 
is  a  leap,  in  which  the  horse  pulls  up  his  hind  legs,  as    ness ;  and  it  is  imtk)esible  to  be  too  eircttn^:«ct  in 
Bd  ud       ^^  ^^  ^^^  ^^^^  "P  '"*^  ^"  body.    The  bakiade  is  a    chastising  a  horse  upon  tfcese  occasions ;  for,  instead  at 
leap,  in  whidi  the  horse  offers  to  sitrike  out  with  his    making  him  steady,  it  will  frequently  reader  him  oidy 
hind-legs,  but  does  not,  shewing  only  the  shoes  of  his    more  suspiciods  and  more  timid.    An  exeellMt  writer 
Capriols.     hind  feet.    The  taprial  is  also  s  leap,  in  which,  when    en  horsemanship  hae  remarked,  tbat  whenever  you  sH 
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a  nun  BealiDgttiy  animal,  yoa  will  almost  ahrays  &id  MANICHEEff,  the  name  of  a  sect  of  heretics,  who  Muiicheei 

that  Uie  «*>«  is  in  the  wrongs  and  the  anhnai  in  the  neeived  their  name  from  Mantcheus,  a  Persian,  about        |l 

right     Of  all  bad  tempers  and  qualities  in  horses,  in^  the  year  277.    They  resembled,  in  many  particulars,    Mantoa, 

deedt  those  which  are  occasioned  by  ignorant  riders  the  Gnostics,  of  whom  we  have  given  an  account  in    ~  • 

and  harsh  treatment,  are  the  most  oommon  and  the  our  article  Ecclesiastical  History. 

worst.    Patience  and  science  are  the  best  means  of  re-  MANILLA.     See  Philippihb  Iblbs. 

daiminff  a  wicked  horse ;  mere  force,  combined  with  MANNA.    See  Matkria  Medica  in  this  vdnme, 

want  ofskiU  and  temper,  will  only  tend  to  confirm  him  p*  S50. 

in  vicious  habits.    The  coolest  and  best^natured  horse-  MANOMETER,  or  Manoscope,  from  fune^,  r^re, 

man,  eaOeru  pmibut,  will  always  succeed  best.   See  the  and  ^mipw,  a  measure^  is  an  instrument  for  measuring 

works  on  horsemanship  by  Grison ;  La  Broue ;  Pluvi-  the  raremction  of  elastic  fluids,  whether  occasioned  by 

Del;  Sir  William  Hope  of  Kirkliston;  the  Duke  of  variation  of  temperature  or  pressure.    An  instrument 

Newcastle ;  Bourgelat;  Rossermini ;  the  Earl  of  Pem-  of  this  kind  has  been  described  in  our  article  Barome* 

Ix^ke ;  Bmnger ;  Le  Vailant  de  St  Denis ;  De  la  ter,  vol.  iiL  p.  294,  under  the  name  oC  Boyle's  Static 

Gueriniere;  Thompson;  KoUner;  Beyer,  and  Mar-  cal  Barometer.    See  an  account  of  General  Roy's  ma« 

cfaand.    iz)  nometer,  in  the  PML  Trans,  fo^  1777^  p.  689 ;  also  Va« 

MANGANESE.    See  Chemistry,  voL  v.  p.  28  and  rignon,  Atrm.  Acad,  Par.  1704,  p.  $00 ;  Sir  H.  Davy  in 

95p  and  Mikbralooy.  Nicholson's  Journal^  8vo.  vol.  iv.  p.  32  ;  snd  Gilbert's 

MANGEEA,  or  Mamoya,  is  an  island  in  the  South  Joumai,  vol.  xv.  p.  6'1.    See  also  our  article  Sympieso* 

Pacific  Ocean,  discovered  1^  Captain  Cook  in  1777>  uuTERfBndthB  Edih^gk  Philosophical  Journai,  ^o.  J. 

It  is  about  five  leagues  in  ctrcuit,  and  of  a  moderate  MANSFIELD,  a  town  of  England  in  the  county  of 

and  pretty  equal  hei^t..    It  is  situated  in  W.  Long.  Nottingham.  Itisagreeably  situated  oh  the  river  Maun»             ^ 

158*  2f  45^,  and  S.  Lat  9V  66'  45".     See  Cook's  near  the  foot  of  the  ridge  of  hills  which  separate  it  from 

Third  ^oy^«  vol.  i.  Sherwood  Fosest.    It  consists  of  two  good  streets,  and 

M  ANHEIM  is  a  city  of  Germany^  in  the  Electorate  thrte  smaller  one^  which  are  old  and  irregular.    The 

of  Baden,  situated  at  the  confiux  of  the  Nediar  and  church  is  an  ancient  and  commodious  structure,  and 

the  Ehine.     It  is  divided  into  four  quarters,  <me  of  there  is  here  a  respecteble  iVee  school,  with  two  scho- 

which  conteins  20  divisions/  and  the  other  28.    Some  larships  at  Jesus  College,  Cambridge,  founded  by  Queen 

of  the  streets  are  planted  with  rows  of  trees.    *'  I'he  Elizabeth,  and  a  charity  school  for  S6  boys.     The 

atreete  r^ilarly  .constructed,"  says  Catteau,  "  houses  principal  trsde  of  the  town  consists  in  com  and  malt, 

executed  with  taste,  public  edifices  of  an  imposing  cha-  it  has  considerable  manufactories   of  stockings  and 

FBCter,  sumptuous  churches,  fountains  decorated  with  thread,  and  there  are  several  fine  freestone  quarries  in 

elegance,  and  a  very  extensive  palace,  render  Manheim  the  neighbourhood.  Mansfield  cmttains  five  cotton  mills, 

one  of  the  finest  towns  in  Germany."    The  elector^s  on  an  extensive  scale,  one  of  which  has  2400  spindles, 

patace,  which  was  greatly  injured  by  the  bombardment  and  employs  l6o  persons.    No  fewer  than  700  frames 

of  the  city,  in  1795,  the  theatre  and  the  physical  are  employed  in  working  stockings  and  gloves.    There 

cabinet  havhig  been  devoured  by  the  flames,  is  a  noble  is  also  an  iron  foundery,  which  has  an  extensive  trade. 

;,  and  contains  a  gallery  of  paintings,  cabineU  The  PresbyterianSi  Calvinists,  Quakers,  and  Method* 


tof  antiquities  and  natural  history,  and  a  library  with  istSi  have  all  neat  and  commodious  places  of  worship. 

60^000  volumes.    The  custom-house  is  a  magnificent  The  other  establishments  at  Mansfield  are  a  theatre,  a 

atone  buil^g^  like  a  palace,  and  has  shops  under  the  oo-  oofiee-rooro,  a  bowling-green,  and  a  cold-bath.    The 

lonnades  which  surround  it.  The  observatory  is  an  into*  population  of  the  town  and  parish,  in  181 1,  was  1497 

letting  building,  having  a  spire  108  feet  high,  built  inhabited  houses,  1608  families,  1,887  families  employ-* 

with  much  skill.     The  other  buildings  and  establish*  ed  in  trade  and  manufactures,  and  6816  inhabitants. 

ments  ai^  the  convent  of  the  Augusttnes ;  the  convent  See  the  Beaulies  of  England  and  Wales,  vol.  xii.  part 

of  the  Capuchins ;  the  Cidevant  church  of  the  Jesuits,  I.  p.  874. 

a  very  superb  buikiing ;  the  German  parish  diurch ;  MANSLAUGHTER.     See  Law,  vol.  xii.  p.  557. 
the  SaUe  de  spectacles ;  the  arsenal;  the  foundry  of  MANTUA,  an  ancient  city  of  Italy,  about  220  miles 
eannon;  the  mint;  the  house  of  connection;  and  the  north-* west  from  Rome,  is  a  regularly  built  and  well- 
bridges  over  the  Neckar  and  the  Rhine.     The  fortifica*  fortified  town,  about  four  miles  in  circumference.     It 


tions  c£  Manheim  have  been  razed,  but  will  probably  .  is  beautifully  situated  on  the  banks  of  the  river  Mhtt 

be  again  renewed.  •  cio»  which  swells  into  two  lakes,  one  above  and  the 

The  principal  literary  establishmenta  in  the  town  are  other  below  the  city.     In  point  of  antiquity  it  may  be 

an  academy  of  sciences ;  a  society  for  Grerman  litera-  considered  as  superior  to  Rome ;  and  is  represented  by 

•tore ;  an  aeademy  of" painting  and  sculpture;  a  mete-  Virgil  (.£ndd  x.  198.)  as  having  existed  in  the  time 

oroiogical  society  ;  a  military  school ;  and  a  school  of  of  iEneas.    After  the  fall  of  the  Roman  empire,  it  ex« 

anigery.     The  principal  manufactures  of  the  city  are  perienced  all  the  vicissitudes  of  the  middle  ages ;  and. 

Chose  of  tobacco,  ribbcms,  shawls,  linen  cloths,  and  ply*  like  the  other  great  cities  of  Italy,  became  at  length  a 

ing  cords.    There  is  also  an  extensive  bleaching  ground,  free  and  independent  state.     Afterwards  it  became  sub* 

and  tanneries.  ject  toohe  of  its  own  powerful  families,  Uie  Gonsagas, 

At  the  distance  of  some  leagues  from  Manheim  is  the  who  governed  it  under  the  title  of  dukes,  but  with  the 

chateau  of  Schwelaag,  with  ita  vast  gardens,  celebrated  authority  of  sovereigns,   about  200  years ;    but  the 

fov  its  tomb  cyf  Ninus,  the  templeof  Apollo,  the  marble  last  of  these  princes,  having  taken  up  arms  against  the 

bath,  the  statue  of  Janus  and  his  grotto*  the  obeiisk«  Austrian  interest,  was  driven  from  his  dominions,  and 

and  the  temple  dedicated  to  botany.  died  in  exile  at  Padua,  in  1708.     Hitherto  it  had  at* 

Population  about  28,008L    East  Long,  of  the  obser*  tained  considerablepro^peri^,  and  was  supposed  to  con« 

▼atory  8»  ^  0''.     North  Lat  49''  29"  18".    See  Cat-  tain  50,000  inhabitants.     But,  at  the  period  <^  the 

teaa  de  Qidleville's  Fojfage  en  AlUmagne,  &c.  torn.  i.  p.  Austrian  invasion,  ita  independence  was  overtfirown, 

*i46'  ita  riches  made  the  spoil  of  the  vkiatB,  and  many  of 
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MfzHaa  U9  anti^vitki  dcAoed  or  carried  away.  During  the 
I        var  which  tbHpw^d  the  French  revolution,  it  waa  twice 

Maraldi.  subjected  to  ail. the  horrors  c^a  siege,  (in  J796  by  the 
Frenoh,  and  in  1799  by  tUe  Russiaiie,)  and  was  &aUy 
annexed  to  the  Itatiui  republic.  It  baa  again  returned 
to  the  jurisdiction  of  Austria*  and  is  at  pt«sent  sul^ect 
to  the  AvchduchcM  Maria  Louiaai  late  Em{iresa  of 
France.  Its  streets  are  straight  and  spacious,  and  ift 
contains  several  handsome  squares  and  ediBcea.  Giu« 
lio  Romano^  a  diiciple  of  Raphael,  and  an  emiaeat  ar« 
Chitect  as  well  as  painter,  devoted  his  talents  to  the 
embellifthiaent  of  Misatua ;  and  his  houses  erected  by 
himself,  is  still  pointed  out  to  strangers.  His  s^le  oif 
ercliitectaie  is  considered  as  distinguished  by  strength 
snd  najesly,  though  sometimes  too  massy  and  oma« 
mcntAL  Among  the  principal  public  buildings  are 
the  Corte,  with  iU  halls ;  the  Palaee  of  Justice ;  the 
palace  of  Gonzaga ;  one  in  the  suburbe  called,  on  ac« 
count  of  its  form,  the  palace  of  T ;  and  the  oithedcal, 
which  is  a  beautiful  and  regular  edifice,  built  nearly  on 
the  same  plan  as  Santa  Maria  Maggiora  at  Rome.  It 
formerly  contauied  a  statue  of  St  Anselmo,  the  patron 
of  Mantua,  as  large  as  life,  and  formed  of  massive  mU 
voTj  but  for  which  the  French,  when  nastera  of  the 
pfaioe,  subftituted  one  of  wood.  The  (^rch  oC^St 
Andrew  is  also  deserving  of  notice,  which  ia  painted 
all  over  in  a  beaiitiful  style,  and  contains  seveial  very 
fine  pictttres.  There  is  a  university,  which  waa  founded 
m  lo2S;  and  an  imperial  academy  was  enacted  by  the 
Austrian  government,  whioh  contains  an  ejLcdleniool* 
lection  of  antiquities.  Among  these  the  most  interest- 
ing  object  was  the  well-known  bust  of  Virgil,  which 
was  supposed  to  have  bekmged  to  a  statue  of  the  poet 
which  once  stood  in  one  of  the  sauares  of  the  city,  but 
which  was  thrown  into  the  lake  by  a  barbarous  chie& 
toin  named  Carlo  Mala^sta.  The  head  of  thia  statue 
was  recovered  bv  the  Duke  Vespasian,  in  IBBQt  and  af<* 
tcrwards  pluced  in  the  Academy  by  the  Aostrian^ 
where  it  remained  tjU  the  year  1797>  when  it  waa  oar^ 
ried  off  by  the  French,  with  the  most  valuable  of  the 
oth^  arudea.  This  distinmished  poet  was  bom  in 
the  vicinity  of  Mantua ;  and  his  litm  farm  appears  tq 
hare  been  situated  at  the  foot  of  the  hills,  near  the  vil- 
lage of  VallcMio.  The  Mantuans  had  pkaned  a  pub« 
lie  garden  at  iHelde  in  honour  of  the  poet,  in  the  centre 
of  which  his  statue  was  intended  to  be  placed ;  but  the 
inclosHires  a|id  plantations  were  completely  destroyed 
durin|^  the  second  siege  which  it  sustained  in  the  re« 
volutionary  war.  North  I^t.  45"*  9"  IS/'  £«it  Long. 
ID""  ia'  12''.    See  Sustac^'s  Otmical  Tour  m  Ilafy. 
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fANURE.  See  Aomcvlturs  Index. 
MAOUNA,  or  Maesaqan  Is|4ANd,  is  an  island  in  the 
Pacific,  discovered  by  Bougainvillii^  and  visited  by  La 
Pcrouse  in  1787.  It  is  situated  in  East  Long.  ia9'  l^ 
wi  South  Lat  14*  22'.  See  Ls  Petottse's  Voyage, 
VOL  11. 

MAPS,   MBTHOD  OF  COHSTRUCTOfO.      ScO  GsOORl^ 

puv,  vol.  z.  chap,  ill  p^  l60-«17L 

MARACAIBO.    See  CanaccAS,  voL  v.  p.  4dM>,  40d« 

MARAGNAN.    See  BnACU,  vol.  iv.  p.  4^6. 

M  Aft  ALDI,  jAUce  Philif,  an  assidnous  astronomer, 

was  bom  at  Perinaldo,  in  the  eoanty  of  Nicoi  in  the 

year  1665.    He  was  called  to  FMa  in  l687,  by  hia 

ttpd^  the  eelehiWkd  Ceasing  uBder  whom  he  pun* 

tued  his  studies.    He  oonstrncfted  a  catakgne  of  the 

fined  stan^  whieb  U  stfli  in  Ma     In  1700  he  assist* 

«d«ttha  iHfdongatien  of  the  menkiian  of  Paria  to  the 

««th«.aiid  at  Bcvm  CkmentXI.  awledJiimadf  oCbia 


knowledge  in  the  correction  of  the  Gakndar*    Fn  1718  Mir4 
he  was  employed,  with  three  other  aosdemicism,  in      I 
prolonging  the  meridian  of  Paria  to  the  south.    He  ^^ 
died  on  the  Ut  of  Deormber  17^9*  in  the  ^dth  year  of 
his  age.    His  memoirs,  publidied  among  theic  of  the 
Academy  of  Sciences,  aaoonnt  to  no  fewer  thsu  isa 
They  are  almost  all  astronomical  and  meteoivkficiL 
Hia  eloge  will  be  Ibund  in  the  Memoin  of  the  Acids- 
my  for  17^. 

MARANHAa    See  MAnAONAW. 

MA  RANON.    See  Am azoiis«  voL  i.  p.  506. 

MARATHON,  the  name  of  a  small  vUlsge  in  A& 
ttoa,  celebrated  by  the  lamoos  battle  of  that  nam«»  m 
which  the  Persian  anny  waa  totally  dcfeattd  by  tW 
Athenians.  A  full  account  of  this  bsttle  wall  be  fimod 
in  our  articles  Athbns,  vol.  iii.  p.  19,  and  Gaiscc, 
voL  K.  p.  4$i.  A  very  inteicsting  acconnt,  with  seve- 
ral views  and  a  plan,  of  the  field  ^  battle  at  Msisthoa, 
will  be  found  in  Dr*  E.  D.  CUrkeTa  7i«ee£r,  voL  ir. 
p.  12,  &c. 

MARBLE.    See  Minbraloot. 

MARBLES,  Aehndblian.    See  AammstiAV. 

MA  RBLES,  SLojif .  See  A vnCNS,  and  SOo  lfturs* 

MARBLES,  iEoiNA.  See  the  Jtmruai  rf  Urn  Bt%9l 
ImHimUtm,  vol.  vi.  p.  927 ;  the  Edinbuigh  FUiotapki^ 
oal  Jimrtmi.  No.  L ;  and  Sc«l9tubb. 

MARCHfi.    See  Francb,  vid.  ix.  p.  676' 

MAECIANO,  Battlb  oe.  See  Feamcb,  vdL  ik. 
p.  566. 

MARENGO,  Battlb  ov.  See  Fbamc^  veL  is. 
p.  64a 

MARGARETTA,  an  island  in  the  CaiibbaiD  te, 
belonging  to  the  captain  generalship  of  the  CarMOS. 
It  conaists  of  two  peninsulas,  the  eaeteRMBOst  of  wlwh 
is  the  largest,  connected  by  a  nnrrow  ietfamiis.  Ai« 
sumption,  the  capital,  is  budt  almost  in  the  centre  ef 
theuland.  The  strait  which  acpantes  it  fmi  the  pe* 
ttinsok  of  Aff^a  ia  8  leagaea  wide.  The  ialand  list  bs- 
tween  6^  fO'  and  64P  SO^  West  Looffitnd^aiid  I0» 
fiO'attd  lis  lO' of  North  Latitnde;  and  baa  a  pepuls* 
Uon  of  14,000,  vis.  6500  whites,  9000  Indiam,  sad 
6500  abMnes  and  free  |wople  of  eohmr.  See  Depon'i 
TrttoeU  in  SoiUk  Amcnca  ;  and  our  axtide  Caracca% 
vol.  V.  p.  380. 

MARGATE,  a  sea^port  town  of  England,  in  the 
ooun^  of  Kent,  and  one  of  the  most  fimhionable  snd 
best  frequented  watering  pLM»8.  It  ia  situated  on  the 
northern  extiemity  of  tte  isknd  of  Thanet,  wilhia  s 
small  hay  in  a  braach  of  the  cliff.  Since  the  rebuiUiM 
of  the  pier  with  stone  in  1787,  Margate  has  increaMa 
rapidly  in  importance.  ItcnnsisUof  anouiberofnBall 
and  irregular  streets,  with  many  neat  and  cxe^cnt 
modem  fonildings,  particulariy  those  in'  CeoU  Squire^ 
Hawlqr  Square,  Neptune  Square,  and  Union  Ciiitfrt 
The  church,  which  standa  on  an  elevated  spot  oo  tfas 
south-east  side  of  the  town,  isspacious^  and  contsiBt  se- 
veral ancient  sepulchral  monuments^  Theioarealsadif* 
S lie  lor  the  &ptisU,  Catholics,  WesWyans,  and  the 
untingdonitee.  The  pnncipai  charitable  estsblitb* 
ments  are,  a  general  sea-bathing  infirmary,  erected  in 
179S ;  drapers' hoepital ;  and  a  charity  lehool  for  40 
bqya  and  40  girls.  Tbe  chief  public  buildings  ste^  Uis 
assembly  rooms  at  the  sooth  oomer  of  CeciLSqasve:  s 
theadne  m. the  east  comer  of  Hawlev  Square,  erected  m 
1 787,.  at  the  expence  of  jBiOOO.;  and  bathing  n^au^ 
toated  on  the  weetem  side  of  the  High  Street  The 
pier,  which  ia  furnished  with  n  nunpart  breast  high*  n 
the  ftehinnable  promenades  The  town  and  harboeff 
are  ddTended  with  a  new  fort,  mounted  withheft^y 
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MiriiM   gvns.    There  are  teveml  libMries  In  Mtrgite ;  wcrm, 
I        vepaur,  and  temperate  baths;  and  excellent  bathing 
^^^"^   machines.    The  town  is  governed  by  a  constable,  depu^ 
ted  by  the  governor  of  Qover  castle.     The  trade  of 
Margate  consists  in  sending  com  and  fish  to  the  metro^ 

C)lts ;  in  importing  coals  mm  Newcastle  and  Sumier- 
nd»  and  timber,  iron»  tar,  tin,  and  hemp  from  Memel 
and  Riga.  No  fewer  than  70  packeu*  hoys,  boats,  &c. 
afe  employed  in  carrjring  passengeri  to  l^ndon.  With* 
fn  a  mile  and  a  hiilf  of  the  town  is  a  place  called  Dan- 
delion,  a  rarri  spot  where  public  breakfittta  and  din* 
ners  are  occasionally  given. 

The  popuVaiion  of  the  town  and  parish  of  Mnlgate, 
in  1811,  WM 1899  houses,  V/S\  families,  o€  whom  S25 
were  employed  in  trade  and  osanufacturee,  and  6126 
inhabitants.  See  the  BctnAki  cf  England  nnd  fFaiet, 
vol.  viii.  p.  9^6. 

MARIUS.    See  Romb. 

MARLBOROUGH,  Duke  or.  See  CHVRcmLL* 
▼ol.  vi.  p.  461.  • 

MARIGNANI,  Battie  or.  See  France,  vol.  ix. 
Pl556. 

MARLBOROUGH,  a  borough  and  market-town  of 
En^bad,  in  Wiltshireu  It  is  situated  on  an  eminence, 
at  m  bottom  of  whieh  runs  the  river  Kennet,  and  oon« 
aiata  pritidpally  of  one  long  atreet  running  from  east 
ta  west»  and  forming  part  of  the  great  roaafrom  haa^ 
don  to  Bath*  The  bouses,  some  of  whidi  are  of  stone, 
but  tke  l^realer  number  of  brick  and  wood,  are  irte^- 
larly  bulk.  Fart  of  the  atreet  has  a  piaaaa  projecting 
before  the  ske^pa ;  and  at  tke  eastern  extremity  of  die 
atreet  ia  an  ancient  and  singularly  conatmcted  market- 
houaa.  The  other  public  miildinga  are,  the  old  church 
of  St.  Mary ;  St.  Peler'a  church,  with  a  lofty  square 
tower;  several  meeting»houses  for  the  disaenters;  ■ 
baacbouM  buydmg  for  the  charity  aehdol  for  44  chil'< 
dren ;  asid  a  good  prieotL  Since  the  formation  of  the 
Kennet  and  Avon  canal,  which  passes  within  4  milea 
of  the  tewn,  eoti^  and  other  articles  have  been  imports 
cd ;  and  large  qnaatitiea  of  grain  from  the  surrounding 
iralleys  have  been  sent  to  Newbuipr,  Reading,  and  Lon- 
don. In  181  It  this  borough  contained  445  nouses,  649 
families^  of  wkasn  405  were  employed  in  trade  and  ma« 
nufaotures,  and  fi579  inhabitants  See  the  Beauiiei  of 
Em^ni  ttmd  Wakit  vol.  xv.  part  ii.  p.  675. 

MARLB.  See  Aoricvltueb  /inter,  vd.  i.  and  Mi« 
xinALoev. 

M  ARLOW,  GuGAT,  a  town  of  England,  in  Bucking- 
haasshirey  ia  situated  on  the  banks  of  the  Thames,  over 
whieh  there  ia  a  good  wooden  bri^p^  buiH  by  subscrip* 
lion  in  1798.  It  ooifcsists  of  cw&  principal  streets  m 
the  form  of  the  letter  T,  and  three  smaller.  There  are 
aome  godd  houses  in  the  High  Street.  The  ehurdi  is 
sm  ancient  and  apaci<lus  building,  with  a  wooden  tower. 
The  atmrket^ieuae  isa  tiew  and  eiagsi&t  building,  erect* 
ed  at  tke  expeMt  6f  Mr.  Williams,  from  designs  of  Ut 
Wyatt.  The  charitaMe  establishmentt  are,  two  chari- 
tr  aekooki,  and  she  alms^houhea.  The  bianufactnres  of 
this  town  are  paper  and  bkck  sclk  laet.  There  are 
laige  works  for  copper,  brass,  and  iron  wirey  and  mills 
for  making  thtiribscs,  and  psessing  oil  frote  rape  and 
linlseed.  Its  principal  trailie  is  in  eedls  and  tiasber, 
whiek  are  Bc«t  doum  the  Thamesi  The  town  haa,  no 
doubt,  anflered  considerably  from  the  removal  of  the 
Royal  Military  College  to  Sandhurst,  in  Berkshire^  The 
bonwgh  sends  two  members  to  nariounent 

The  populalion  of  the  borough,  cxdiisiveof  tbep4- 
risb,  was^  m  1811,  468  houses,  5S0foniilies,  of  whofen 
1 16  were  employed  in  trader  and.  2799  inhabitnts. 


See  the  Siontki  of  England  and  Waki,  ToL  i.  page  Msrmsti^ 

877.  ^^ 

MARMONTEL,  John  FaAKcrs,  an  eminent  French 
writer,  was  bom  at  Bort,  a  small  town  in  the  Limosin, 
in  the  year  17S8.  His  father  was  in  humble  circum« 
stances,  and  had  a  large  family-  of  children,  of  whom 
John  Francis  was  the  eldest  His  mother  possessed 
talents  and  accomplishments  superior  to  her  rank  in 
Kfe;  and  through  her  influence,  he  wss  sent  to  the  Je« 
suits'  college  of  Mauriac,  where  he  was  initiated  in  das* 
sical  studies  and  rhetorical  exercises.  At  the  age  of 
fifteen,  his  father  placed  him  with  a  merchant  at  C)er« 
mont ;  but>having  no  inclination  to  prosecute  this  pro* 
fession,  he  immemately  quitted  it,  and  applying  for  ad- 
mission to  the  college  of  Clermont,  he  was  received  in* 
to  the  phikMophicaTdass.  His  imxlerate  wants  were 
soon  after  supplied,  by  the  small  emolument  derived 
from  some  scnolars  who  were  committed  to  his  care. 
In  the  second  year  of  this  occupation  his  father  died; 
and  he  undertook  the  paternal  charge  of  the  destitute 
family.  He  soon  after  went  to  Toulouse,  where  been* 
mged  as  teacher  of  philosophy  in  a  seminary  of  the 
Bmiardines.  The  academy  of  Floral  Games  at  Tou- 
louse being  in  the  habit  of  giving  annual  prices  for  \u 
terary  compositions,  Marmontel  wrote  an  ode  as  one  of 
the  oompetitora,  and  was  much  mortified  that  it  did  not 
obtain  toe  prise.  From  this  tribunal  he  made  an  ap« 
peal  to  Vottaire,  who  returned  his  performance  with  u« 
bend  jqpplause,  and  presented  him  with  a  copy  of  his 
works.  Being  highly  gratified  by  this  condescension 
from  so  great  a  man,  he  proceeded  with  ardour  in  his 
career,  and  obtained  the  prises  of  several  successive 
yMrs.  As  hss  reputation  increased,  he  sometimes  sup* 
plied  the  place  of  the  professor  of  philosophy,  and  was 
made  an  adionct  in  the  academy. 

By  the  advice  of  Voltaire,  be  resolved  to  trv  his  for^ 
tone  at  Paria,  where  he  arrived  in  1745,  and  devoted 
himself  to  Uie  study  of  dramatic  poetry.  In  the  mean 
time,  he  wrote  a  poem  whidi  obtained  a  prise  firom  the 
French  Academy;  and  in  conjnncticm  with  a  literary 
friend,  he  publidied  a  periodical  paper,  which  had  lit- 
tle anecess.  All  his  efiorts,  however,  were  inadequate 
to  preserve  him  from  indigence,  when  a  fortunate  m^ 
traduction  to  a  lady,  who  engaged  him  to  educate  her 
grandson,  relieved  Mm  from  his  embarrassments,  and 
procured  Mm  admission  into  a  select  and  agreeable  so« 
dety.  His  first  tragedy,  entitled  DeniM  h  Tkran,  was 
brou^  upon  the  sti^  in  the  month  of  Februarf, 
1 748,  and  obtained  general  applause.  He  now  became 
distinguished  in  the  circles  of  literature  and  fashion, 
and  sustained  his  character  na  a  man  of  pleasure,  first 
by  a  conneotk>n  with  Mademoiselle  Navam,  the  mla^ 
tress  of  Marshal  Saxe,  and  afterwarda  with  Mademoi* 
telle  Glakron,  the  telebrated  actress.  He  did  not,  how- 
ever, negkct  the  art  to  which  he  was  indebted  f0t  hft 
reputation.  In  I749t  he  produced  his  second  tragedy, 
Arisiomene,  whieh  had  also  great  succete.  His  next 
dramatic  performance,  the  tragedy  of  Cigopaira,  was 
finished  and  aiAsd  in  1750.  It  was  carelessly  written, 
and  perfoimed  with  indifi»ent  Buooeas.  Another  pieoe, 
Lea  HeraeUdeit  mm  represented  in  175lt,  and  totally 
fiuled. 

In  tke  mean  tkne,  having  ingratiated  himarif  with 
Madame  Pdmpadoor,  by  name  court  hicen«e,  he  took 
an  oppdKuni^  of  being  inttnduoed  to  that  aU-powerfol 
forourite>  and  was  grackmsly  received  He  hmed, 
through  her  influence,  to  obtaih  a  pkce  in  one  of  the 
public  dfioes ;  but  aa  she  etptesaed  a  wish  that  he 
ahMiU  again  tfj  Ma  fiortunent  tfaetbeatae^  he  complied* 
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and  produced  Lu  FuneraiUM  de  SeiaHrh.  This  piece, 
however,  had  no  better  success  than  the  last;  but  his 
new  patroness  consoled  him  for  hfs  disappointment,  by 
the  situation  of  secretary  of  the  royal  buildings  under 
her  brother,  M.  de  Marigny ;  and  be  now  to^  up  his 
residence  at  Versailles. 

At  this  period  he  was  much  connected  with  D'A« 
lembert  and  Diderot,  whom  he  assisted  in  the  Enc^fclo' 
pedie.  His  assiduities  and  services  to  persons  in  power, 
at  length  procured  him  a  pension  upon  the  periodical 
work  called  the  Mercttre  Fraufois*  The  pnviiefi^  of 
the  work  itself  he  obtained  for  a  friend  of  his,  M.  Bois- 
sy,  who  being  once  at  a  loss  for  original  pieces  to  fiU  it 
respectably,  applied  to  Marmontel  for  his  assistttioe. 
The  tale,  entitled  Aicibiades,  composed  at  a  single  sit^ 
tii^,  was  the  result  of  this  application  ;  and  it  was  re- 
ceived with  so  much  apf^ause,  that  the  author  was  en- 
couraged to  insert  several  other  tales  in  the  same  pub-- 
lication.  This  was  the  origin  of  the  Conies  Moraux, 
which  became  so  popular  throughout  Europe.  Boissy 
having  died  soon  after,  the  Mercttre  was  given  to  Mar- 
Biontd,  who  thereupon  quitted  Versailles,  together 
with  his  place  of  secretary  of  the  buildings^  and  went 
to  reside  at  Paris,  in  the  house  of  Madame  Ueoffrin,  in 
the  year  1758.  The  life  of  ease  atid  pleasure  which 
he  now  led,  was  interrupted  by  a  disagreeable  circum-t 
stance.  One  Cury,  a  man  of  pleasantry,  had  composed 
a  satire  on  the  Ouke  d'Aumont,  in  the  form  bf  a  pa* 
rody  on  a  scene  in  the  tragedy  of  Cinna«  Marmontel, 
ytho  was  intimate  with  him,  got  the  verses  by  heart, 
and  imprudently  repeated  them  before  a  party  at  Ma- 
dame Geoflfrin*s»  The  verses  were  attributed  to  him ; 
and  as  he  refused  to  give  up  the  real  author,  he  was 
committed  to  the  Bastile  on  the  complaint  of  the  Duke. 
He  was,  however,  very  well  treated,  and  released  after 
a  short  eonfinement ;  but  the  Mercure  was  taken  from 
him.  This  was  a  serious  loss ;  but  the  multiplied  edi- 
tions of  his  tales  afforded  him  a  handsome  sum ;  and 
hia  literary  reputation  was  now  so  great,  that  he  was 
in  no  danger  of  wanting  profitable  employment  for  his 
pen.  After  making  a  tour  through  the  southern  pro- 
vinces of  France,  in  which  he  paid  a  visit  to  Voltaire, 
he  wrote  his  Epiire  mtx  Poetes,  which  gained  the  prise 
from  tiie  French  Academy;  although  Thomas  and  De» 
lille  were  his  competitors.  He  obtained  admission  in* 
to  the  Academy  in  17GS,  as  successor  to  Marivaux. 

His  next  literary  [nroduction,  and  that  perhaps  which 
has  conferred  the  greatest  celebrity  on  his  name,  was 
his  BeUsarius.  The  liberal  sentiments  which  the  au- 
thor had  expressed  in  this  work  with  res ard  to  religi- 
ous toleration,  caused  it  to  be  condemned  by  the  doo* 
tors  of  the  Sorbonne ;  but,  in  the  mean  time,  largeedi- 
tions  of  it  had  been  dispersed  over  France  and  aO  Eu- 
rope, and  the  author  obtained  a  complete  triuoE^h.  Af» 
ter  a  pleassnt  tour  to  Aix*l»-Chapdle  and.  Spa,  he  re* 
turned  to  Paris,  where  he  became  acquainted  with  the 
.  musician  Greti^ ;  for  whose  benefit  he  wrought  up  se- 
veral little  stories  into  comic  operas,  to  be  set  by  *  nioH 
which  were  presoited  at  the  theatie  with  great  'success. 
About  this  time,  he  quitted  the  house  of  Madame  Geof- 
fHn»  and  took  up  his  abode  with  3f ademoiaelle  Clairon. 

On  the  death  of  Duclos,  in  1772,  Marmontel  was  ap«> 
pointed,  without  any  solicitation,  to  succeed  him  as  his- 
toriographer of  France;  and  he  prepared  to  exercise 
the  duties  of  this  officct  by  collecting  materials  for  the 
r^gn  of  Louis  XV.  He  also  engaged  in  the  composi- 
tion of  the  supplement  to  the  EncycUmedie,  which  fol- 
lowed the  seven  original  volumes  of  tnat  work.  When 
the  musical  war  broke  out  between  the  partisans  of 


Glndk  and  Piccini,  Mavnumtel  took  part  with  tfaelsU  Xni 
ter,  and  employed  himself  in  acoommedating  the  ops.  « 
ras  of  Quinaut  to  his  Italian  style  of  composition.  At  •V" 
the  age  of  fifty-four,  he  formed  «  matrimonial  cornieo- 
tion  with  a  young  kdy  of  eighteen,  from  Lyons ;  ind 
there  is  eveiy  reason  to  believe  that  the  union  wii  t 
sonrce  of  much  happiness.  About  this  time,  he  pob- 
lished  his  historical  romance  Les  Ineru  ;  and  conpot. 
ed  a  poem  in  twelve  cantos^  Snr  la  Mtuique,  in  defence 
of  Piccini,  to  whom  he  gave  the  words  of  the  open  of 
Diclon.  In  I78S,  he  was  elected  to  the  post  of  perpe- 
tual secretary  of  the  French  Acsderoy,  m  the  piece  of 
D'Alembert.  From  this  period  his  time  was  chiefly 
occupied  in  composing  ek^,  and  other  pieces,  read 
before  the  Academy ;  and  m  preparing  a  oomplett  Ali« 
tion  of  his  works,  which  had  now  become  voramincDi 
Under  the  ministry  of  M.  Lamotgnon,  keeper  of  the  seah , 
he  was  consulted  respecting  a  plan  for  the  improvemeDt 
of  the  national  education ;  and  he  spent  much  time  in 
drawing  up  an  elaborate  memoir  on  t)uit  subject  The 
dismusion  of  that  minister,  however,  put  an  end  to 
these  labours ;  and  the  turbulent  scenes  which  ensued, 
produced  a  great  change  in  his  circumatancee  and  mode 
of  life.  Having  been  partial  from  his  youth  tononir* 
chical  institutions,  it  was  not  to  be  expected  thst  he 
should  adopts  those  revdutionaiy  principles,  of  whidi 
many  of  his  literary  cotemponnries  became  the  aesloiil 
advocates ;  indeed,  he  contemplated  with  horror  thoie 
constitiitional  changes  which  were  meditated  by  the 
popular  party.  He  was  chosen,  however,  by  one  of 
the  sections  of  Paris,  ns  a  member  of  the  ele^orsl  si« 
sembly ;  but  in  consequence  of  the  opposition  whidi 
he  made  to  a  proposal  for  demanding  an  unlnnitcd  li- 
berty of  the  press,  he  lost  the  confidence  of  his  consti- 
tuents, and  was  expunged  from  the  list  of  csndidstei 
to  the  National  Assembly.  His  income  having  been 
greatly  diminished  by  the  refbrms  in  the  expenditnrei 
and  the  revoluticm  having  begun  to  assume  a  riolent 
and  sanguinary  aspect,  he  retired,  in  1792,  with  bn  fa* 
mily,  to  the  neightuiurhood  of  Evreux,  in  Nomsndy. 
A  cottage  which  he  purchased  at  Abloville  was  his  final 
retreat,  where  he  passed  his  time  in  the  educstion  of 
his  children,  and  in  the  composition  of  aomenew  workc 
Among  these  were  some  additional  Conies  Moraux,  snd 
a  Cours  Elemeniaire  for  the  instruction  of  youth,  con- 
sisting of  short  treatises  on  grammar,  logic,  metspb^f* 
sics,  and  morals.  He  also  composed  Memotreof  lui 
own  life,'  addressed  to  bis  children ;  a  lively  and  ente^ 
taining  work,  but  containing  some  paaaages  not  ve^ 
well  adapted  lor  the  perusal  of  young  persons.  In  the 
month  of  April,  1797,  he  was  elected  by  the  depart- 
ment of  Eure  as  their  representative  to  the  National 
Assembly,  and  was  particularly  chained  with  the  de« 
fence  of  the  Catholic  religion.  He  accordingly  pr> 
nounced  before  the  Legislative  Body  a  diieourse  os  the 
fi'et  exercise  of  public  narship.;  and  bm  contiBUsd  to 
discharge  the  auties  of  his  ofice,  until  the  dedaios 
which  rendered  null  the  ejections  of  his  and  other  de- 
partments. He  then  retired  again  to  his  cottage,  where 
ne  died  in  the  month  of  December^  1799,  d  snsfo^ 
plexy,  in  the  seventy-seventh  year  of  his  agt, 

Marmontel  hokls  a  high  rank  amongst  the  noden 
French  writers.  He  possessed  a  lively  and  inventife 
geliuis,  and  wrote  with'  great  doqaence  and  osminsBd 
49f  lai^age.  Hia  Moral  Tales,  his  BeUmrinu,  snd  /s- 
CM,  are  the  most  popular  of  his  works,  and  those  beK 
known  to  foreigners.  His  poetical  worika  are  now  ht- 
ttle  read  abroad,  and  seem  to.  be  less  'valued  in  f  i^ 
thaohia  prose.    Besides  the  works  we  have  «h«<^; 
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Ml   nentionedy  tihere  haye  appeared,  since  his  deatfi,  Me^ 
main  ofih^  Begemg  of  the  Duke  of  OrUane,  printed 

■^  from  his  maBiiseripc«  in  two  volumes  12ino.'   Sm  Mem. 

"^  de  Msrm^ntelr  and  Aikin's  Gen.  piog. 
MARMOT.     See  Mazolooy. 
MARNE,  one  of  the  norl^-easteni  departments  of 
Fnnce,  derives  its  name  from  the  principal  river  hy 
whidi  it  is  watered^  and  was  fiirmed  oat  of  the  districts 
of  Remois^  Pertois^  and  La  Brie.    It  is  bounded  on  the 
north  by  the  deputment  of  the  Ardennes,  by  those  of 
the  Aisne,  the  Seine,  and  Mame,  on  thesoam  bv  that 
of  the  Attbe,  and  on  the  east  by  iJiat  of  the  Upper 
Maroeand^e  Meose.    The  department  is  about  SS 
leagues  long,  and  SO  broad,  and  its  area  is  480  square 
ksgues.     It  ^^oduces  com,  wine,  hemp,  and  catde^ 
but  tfei  chief  wealUi  is  derived  from  its  wines.     The 
wmes  of  the  Canton  of  Sillery  are  celebrated.  The  best 
o(  the  white  wines  are  those  of  Ai,  Hauteville,  Epemay 
and  Moreuil,  whidi  are  called  vme  de  Riviere.  Among 
the  red  wines,  c^ed  the  vme  de  Mmuagne,  the  most 
renowned  are  those  of  Verzy  and  Verzenai.   The  prin- 
cipal rivers  are,  the  Mame,  tlie  Aisre,  the  Suippe,  and 
the  Veste.     The  chief  towns  are^ 


PopoUtkUL 

Chalons  siir  Mame, 

• 

IU90 

Khchns, 

• 

S089S 

VUry, 

• 

6995 

Epernay, 

» 

4430 

St.  Mendioolt, 

• 

3394 

The  forests  occupy  165  thousand  acres,  one-halfof 
which  bdong  to  the  state.  The  contributions,  in  1803, 
were  4,f5l,)68  francs,  and  the  fx^ukticni  310|49S. 
Chalons  is  the  capitaL 

MARNE,  UppBa,  one  of  the  nortlh^ast  departments 
of  France,  was  foraged  out  of  the  districts  of  Bassigny 
and  Vallageu  It  is  bounded  on  the  north  by  the  de- 
partments of  the  Jdame  and  the  Meuse,  and  on  the 
west  by  those  of  the  Aube  and  the  Cote  D'Or ;  on 
the  south  by  that  of  the  Cote  D'Or  and  the  Upper 
Seine,  and  on  the  east  bv  that  of  the  Voeges.  It  is 
about  89  lesjpies  long  ana  19  broad,  and  has  an  area  of 
531  square  fe^uss.  The  country  is  in  general  level, 
and  abounds  in  grain  and  in  pasturage.  The  wooded 
hilk  ccotoin  iroS  mi»m  aiid^i^aiI>priDg8,  and  itt 
principal  trade  consists  in  wood  and  iron.  Wine  and 
hanp  are  also  produced.  There  are  many  forges  in 
the  neighbourhood  of  Stb  Diaier ;  and  near  Chaumontj 
com  and  wine  are  pnoduoed  most  abundantly.  The 
principal  rivcia  are,  the  Mame,  the  Meus^  and  the 
Aube.    The  chief  towns  are. 


nawnnoety  Hw>  ciyital. 


^•»3r. 


PopulaciOB. 
6188 
7883 
2170 


The  fivesta  occupy  dT8  acres,  of  which  the  thitd 
hdongs  to  the  oommunes,  and  the  great  part  of  the 
other  two-tlnrds  to  the  nation.  The  contnbuCioiiB,  in 
the  year  1808,  were  2,315,762  franca. 

MARPURG,  or  Mauovro,  the  capital  of  Upper 
Hesse,  is  situated  on  the  west  side  of  the  Lahn,  and  is 
<^ended  by  a  castle,  ihe  £armer  reaadenoe  of  the  Land* 
^ves  of  Hesse.  The  university,  which  was  founded 
™  1^7,  has  a  fine  libraryj  There  is  also  an  academy 
^  dassieal  Ikerature.  and  three  Protestant  Churdies. 
IntheChnrdiaf  St  Eliaabcsdi  is  a  moQumcnt  of  i^ 


Saint,  and' the  mausoleum  of  a  Count  of  Lippe.    The  Marqneaaa^ 
manufactures  of  that  place  are,  serges,  camblets,  cotton  ^^  r  ■-'' 
doth  and  diooolate.     Population  5^00.    East  Long. 
IS*  4f8'  0^,  and  north  Lat  46*  S4'  42'. 

MARQUESAS,  a  group  of  islands  in  the  Pacific  Situation 
Ocean,  extending  from  8|"  to  lO^'  North  Lat.  and  •"<>  ^*«»- 
from  138fo  to  I40i«  East  Long.  Poor  of  them,  ^*^- 
lying  to  the  south-east,  were  first  discovered  in  July 
1595,  by  Alvaio  Mendana  de  Neyra,  who  named  them 
Las  Mn*quesas  dcMendoaa,  in  honour  of  Mendoza; 
Marquis'of  Canete,  at  that  time  Viceroy  of  Peru.  They 
do  not  appear  to  have  been  again  visited  by  Europeans 
till  the  year  1774,  when  Captain  Cook  went  in  search 
of  them,  to  ascertain  their  longitude,  ^nd  procure  -j^to^' 
visions.  A  French  navigator,  named  Mhrdiand,  visited 
them  in  1789^  and  ditoovered  several  additional  islands 
to  the  north-west,  which  have  been  called  the  New 
Marquesas.  These  were  next  observed  by  an  Ameri>^ 
can  commander,  named  Ingraham,  who  cud  not  land 
upon  them ;  and  the  principal  information  respecting- 
them  was  obtained  by  Lieutenant  Kergest,  in  the 
Dcedalus  storeship,  which  touched  at  those  islands  in 
her  way  to  join  Captain  Vancouver  in  179^*  Several 
vessels,  diieny  American,  have  occasionally  virited  them, 
fbr  the  sake  of  procuring  provisions ;  and  the  com.*' 
mander  of  one  oithese,  named  Roberts,  built  a  small 
vessel  on  one  of  the  more  southerly  isUmds.  But  the 
most  correct  account  of  their  positions  has  been  given 
bjr  Captain  Wils(m,  of  the  imssionary  ship  Duff,  who 
visited  them  in  17^7;  and  the  frillest  descripticm  of  ' 

their  inhabitants  by  the  Russian  commander  Krusen- 
stem,  who  explored  particularly  the  group  to  the  narth-' 
west,  in  the  year  1809. 

The  inhabited  islands  are  eight  in  number,  vis.  La  Names. 
Magdalena,  or  Ohittatooa ;  ^  Pedro,  or  Onateaya ; 
La  Domimca,  or  Oheevahooa ;  (which  were  all  discover- 
ed by  Mendana  in  1595 ;)  Hoodi  Isknd,  or  Teeboaa, 
(discovered  by  Captain  Code  in  1774;)  Trevennen'a 
island,  or  Ooapoa;  Rious  Island,  or  Ooahooga;  Mar- 
tin's Island^  or  Nooaheeva,  discovered  by  Marchand,  or 
by  Ingraham,  (for  the  point  is  disputed  among  naviga« 
tors, )  about  die  year  1 789  *. 

Ohittatooa,  the  most  soudienr  island  of  the  group,' 
wss  the  first  which  Mendana  discovered;  and  was 
named  by  him  La  Magdalena,  in  allusion  to  the  Ro» 
inish  festival,  on  which  he  fell  in  with  it.  It  was  judg- 
ed to  be  about  six  leagues  in  circmnfierence ;  and  ap- 
peared to  be  populous  and  fertile.  It  was  reckoned  by 
Captain  Cook  to  be  situated  mlCfiStS^  south  hoitude, 
and  1S8<^  50^  west  longitude. 

Ohittahoo,  named  by  Mendana,  Santa  C^mstina,  is 
about  three  leagues  in  length  from  nordi  to  south,  and 
seven  in  drcunuerence.  It  is  divided  through  its  whole 
extent  by  a  narrow  ridge  of  lofty  hills,  from  which  va- 
rious branches  run  down  to  the  coasts,  forming  deep 
and  fertile  valleys,  ornamented  with  trees,  and  water* 
ed  by  streams  and  cascades.  On  the  western  side  lure 
several  bays,  one  of  which,  under  the  highest  land,  cal-* 
led  originally  Madre  de  Deos,  but  afterwards  Resolu- 
tion bay,  is  a  safe  aiid  capacious  harbour,  in  south  la- 
titude 9^  55'  W,  and  west  kmgitude  139*  8"  4(y. 
This  island,  though  of  small  extent,  yet  being  best 
known  to  Eun^peans,  was  sdected  as  a  missionary  sta- 
tion in  1797. 
^  Onateya,  named  by  Mendana,  Santo  Peiko,  lies  about 


*  The  three  last  mcBlioiied,  wHh  four  or  five  smaner  uimihabited  idandi,  usoaHy  called  the  New  ManqucBaa,  an  ooandertd  by 
MthediwBfciysf  Ainctwwi»,  andptopowdbyhmtolwitwifl^  the  Waihingtan  lalands. 
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mahquesas. 


M«i«iii6i«K.  h¥0  leaguet  «adtw«rd  of  the  la$£  mentioned.  It  is  tbbnt 
tbree  lea^e^  in  circuraferenoe,  tolerably  level,  though 
high  land,  tvith  extensive  woods  and  pleasant  plains. 

Ohevahooa,  about  a  league  to  the  north  of  Ohittafaoo^ 
which  it  greatly  resembl^  in  its  woody  hilts  and  v^- 
dant  valleys,  is  about  sixteen  leagues  in  circumference  ; 
and  was  named  by  Mendana,  La  Dominica^  as  havmg 
been  discovered  on  the  Lord's  day.  There  is  no  har- 
bour on  the  south  coast ;  but  the  natives  have  always 
attended  at  Resolution  Bay  wlien  any  European  ves* 
sels  have  lain  there,  and  maintain  a  friendly  intercourse 
with  the  inhabitants  of  that  place. 

Teebooaa,  situated  in  Lat  9^  26',  about  five  leagues 
north  from  the  eastermost  point  of  Ohevahooa,  and  caU 
led  by  Captain  Cook,  Hoodi  Island,  has  rather  a  bluff 
appearanoe,  and  is  one  iif  the  smallest  of  the  group. 

Ooapoa,  the  most  southerly  of  the  new  Marquesas^ 
-called  by  Hergest,  Trevennen's  Land,  is  remarkable  for 
two  rocky  eminences  of  vast  height  in  its  centre,  and 
a  rock  near  the  south-east  point  of  the  coast,  resembling 
a  dmrch  with  a  spire.  Its  northern  extremity  is  in 
soutli  Lat.  8®  21'  30",  and  west  Long.  139®  39'.  On 
the  south  side  are  several  bays,  and  particularly  one 
near  the  south-west  point,  named  Friendly  Bay,  where 
the  country  appeared  papulous  and  fertile. 

Ooaho<^a,  to  the  nortO'-east  of  the  last  mentioiied, 
called  by  Hergest,  Rious  Island,  lies  in  south  Lat 
S''  56'  15",  and  in  west  Lonff.  139*  Id-  It  is  about 
nine  miles  in  lensth,  high  and  craggy  at  the  west  end, 
but  provided  wiui  two  bays  on  the  south  side,  and  is 
i^yparently  more  fertile  than  the  more  southern  isbnds 
of  the  group*. 

Noooheeva,  or,  according  to  Krusenstem,  Nukahiway 
-the  principal  island  of  the  whole  group,  about  twenty- 
four  miles  due  north  from  OospoA,  and  eighteen  north- 
urest  from  Ooahooga,  is  about  seventeen  miles  at  its 
greatest  length,  and  St  the  south  extremity  is  in  south 
Lat  e"*  58'  40",  and  in  West  Long.  I S9''  44'  8(y.  It  waS 
named  by  Heigest,  Sir  Henry  Martin's  Island;  and  pre- 
sents to  the  navigators  several  commodious  harfootlrB, 
particularly  on  the  southern  coast,  of  whidi  the  itost 
frequented  is  called  port  Anna  Maria,  situated  close  to 
the  south-east  ckpe.  Lofty  and  barren  mountains  oc- 
cupy the  centre  of  the  island ;  and  the  south  coast  is  a 
chain  of  steep  end  nigged  rocks,  rendered  extremely 
picturesque  by  a  number  of  beautiful  cascades,  one  of 
which,  several  fiithoms  wide,  falls  from  a  height  of  SOOO 
feet  C)n  the  west  side,  the  ground  is  lower  and  more 
level,  gradually  rising  towards  the  central  mountains, 
and  several  deughtful  vidleys  have  been  observed  on  all 
parts  bf  the  coast.  In  these,  tbe  grass  was  found  so 
luxuriant,  as  to  reach  nbove  the  knee ;  and  the  trees 
(chiefly  the  eooea  and  bread-fruit  species,)  were  ap- 
parently seventy  at  e^hty  ftet  high. 

There  are  four  umnhabited  iuands^  two  of  Which 
(called  by  the  natives  Mbtlooai^i)  are  very  small,  and 
lie  about  80  miles  West  by  noith,  from,  the  south  point 
of  Noeaheeva.  These  are  donunokily  called  Hergest 
isl^  The  other  two,  named  Hiaooi^  and  Fattoo-oohoo^ 
th^  former  of  whkh  is  eight  miles  iii  length,  are  sitn* 
ated  about  60  miles  north-west  from  the  western  point 
of  the  same  iriand,  and  a^  occasionldly  Ttsiled  for  the 
sdieof  th^cbeoa- nuts  whidb  they  prwuoe:  These  are 
generally  known  by  the  name  of  Roberts'  isles.  It  tt 
€onjeclal<ed  that  ot&er  islands  nlight  be  discovered  both 
towards  the  north-west  and  south-east 


Ohittriioo  and  Nooaheeva  are  the  best  koown  to  Mm 
Europeans  of  all  the  Marquesas ;  but,  both  in  point  of  ^ 
natum  productions,  and  the  character  of  the  inhabi- 
tants, the  whole  group  bear  a  near  resembknoe  to  ont 
another. 

The  dimate  is  sultry,  bat  aalubrious»  The  wimtr  or  CI  oa 
rainy  season  is  of  short  dumtion ;  and  ten  raontiis  fn- 
anemly  pass  without  a  drop  of  ri«in.  Thtte  long 
drougtiu  occasion  a  geneml  famine,  and  give  rise  to  the 
most  horrible  outrages  among  the  natives  The  aomli* 
east  trade  wind  is  Uie  most  prevalent;  but  gales fron 
the  soudft-^west  are  occasionaMy  experienced,  and  con* 
tinue  fbr  a  consideraUe  space  of  time.  1  he  tides  ii>> 
▼ariaUy  duuage  every  six  hoiirs»  the  flood  settii^  fnmi 
the  cast;  and  at  the  fiill  and  new  moon,  it  is  higii 
water  between  four  and  five  o'clock.  A  hesvv  snf 
contiiMi^ly  bredcs  upon  all  the  Coasts,  and  vesnis  M 
it  diflkult  to  procure  water  fiom  (he  &hm«^  without  the 
assistance  of  the  natives,  who  swim  with  the  cadu 
through  the  midst  of  the  faneakers. 

The  princinid  productions  of  these  islands  are,  the  PnAi 
cocoa*pfdm,  me  bread-fruit  trbe,  the  phuatain  tree,  or  t»n^ 
rather  Dush;  the  casuarina,  a  heavy  head  wood  like 
mahogany,  of  whic^  the  natives  form  their  dubs,  lances, 
and  nudlets ;  a  species  of  dwerf  fir ;  a  species  of 
wild  fig^ree,  supposed  to  be  employed  by  the  natives 
in  Uie  construction  of*  their  canoee;  a  species  of  wal- 
nut  tree,  with  a  fruit  of  excellent  flavour;  snd  the 
paper  mulberry-tree,  from  the  bark  of  which  the  inhebi* 
tants  make  their  cloths.  There  are  found  also  ysms^  and 
a  sort  of  sweet  potatoes  a  species  of  apple  idMNit  the  liit 
of  a  medlar ;  cnciinibers,  ueomihltng  those  whidi  grot 
without  culture  in  the  West  India  Islands,  and  cals* 
badiee  ot  pumpkins ;  water-ctossea  said  punlain  in 
great  abundance,  and  of  eecodilent quality;  Thenigir' 
cane  wlis  observed,  on  Safcita  Chvisttna,  growing  in  the 
wooils  to  the  height  of  six  or  seven  fbet;  butthenativei 
appefti^d  to  be  unacquainted  with  its  value. 

With  the  exception  of  rats,  (whksh  iti  someoftfaeie&Dls 
fslands  have  multiplied  to  a  degree  which  is  veiy  de- 
trimental to  the  inlnbitsnts,)  the  only  qpsdra|Md  it 
thefrog.    These  ammals  have  been  asen  in  gieat  otto- 
bers  by  most  navigaMrs  who  h«ve  toudbad  onthe  Msn 

Suesas ;  but  the  natives  diaoover  greae  leluManoe  to 
ispose  of  them.  Poultry  alaoare  gsnenfly  seen  sbout 
the  habitations,  but  appear  tobenMietteabrthena* 
tives,  and  to  be  valued  more  iot  mm  Ihatners  tfaas 
their  flesh.  The  wioods  uit  ^MkeA  with  nuasbeii  sf 
small  birds;  and  among  the  aiptatie  (ml  on  the  ooiiti 
wereparticularly  noticed,  man-^-sMU*  hurd,  tropic  hkdtf 
boobies,  herons,  and  sea  swallows;  The  adjoining  se» 
furnishes  the  most  excellent  fish»  tfnolig  whkh  the 
bonito  WAS  observed  to  be  particularly  abundant 

The  natives  of  the  Marquesas  surpass  all  di^  odierNi(<^ 
irianders  of  the  Pacific  Ooean  hi  malt  of  penanal  beso. 
ty;  but  are  inferior  in  ro^eet  of  dcanlinoss  to  the  in» 
habitants  of  the  Sodi^  ssid  Frietidly  Isles.  TheMj 
are  invariably  of  a  huge  Stature,  Btnactthir,  and  wdl 
made.  Many  of  them  are  about  shcleet  in  height  ;«Dd 

the  most  handsome  forais  that  natute  ever  fxtidscea 
ate  to  be  found  asBODg  than.  They  have  no  snikB^ 
hi  then-  eyes,  but  great  rcgulorfty  of  fiesftOrss,  sod  a 
most  benevokaat  enression  of  couBtenaaoe.  Ibetf 
ookkn' is  hotmvchdttflfiffent  ffunthatof  £unpesBs,es« 

oeptthatit  approadies  nealcr  to  ydlow ;  but,  hy^ 
tooing  their  bodies  very  much  with  a  black  colour,  they 


•  It  if  nther  ringuhr,  flimt  thcM  two  last  mmdmied  iiUaide  ai«  esBsi  1^ 
the  nanaUfe  of  his  voyage,  and  confinned  aleo  by  Knuenstem,  that  the  nativei  do  not  uie  the  letter  r. 
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Bdsr.  a«fitu»  «  *b4c  ftppetfiiiee.  The  women  are  gencrOij 
^'^  short  (Mf  Btature^  and  rather  awkward  in  their  gait,  ex-. 
eept  in  Santa  Christina,  where  they  are  taller  and  finer 
(iguKs;  but  ^ejrhave  well-proportioned  heads,  deli- 
cately ferraed  hands  and  reet,  countenances  rather 
found  Aan  ovid,  blooming  ccmiplexidn,  large  sparMing 
ayeit,  line  teeth,  and  curled  hair,  neatly  <Mmamented  wim 
a  white  fillet  They  are  destitute,  however,  of  the 
j^ende  expression,  wich  is  described  as  so  common  in 
the  features  of  the  Otaheitan  females ;  and  are  racier 
icmarkaMe  fttt  a  disgusting  cast  of  lewdness  in  their 
looks.  As  soon  as  t&  men  attain  ^e  age  of  puberty , 
their  whole  bodies,  and  even  £u;es,  are  tattooed  in  a 
sti^iularly  regular  and  testeAil  manner ;  but  tiie  lower 
cbuses  are  less  eompletely  marked,  and  many  of  them 
aot  at  all ;  so  that  this  kind  of  omament  appears  to  de- 
note some  distinction  of  rank  or  eharacter.  The  women 
have  only  Uieir  hands,  arms^  fips,  and  lobes  of  the  ears 
adorned  m  this  manner. 

Hie  men  go  always  naked,  except  a  smaH  girdle  of 
the  bark  ofthe  clMJwmulberry  around  their  loins.  Mats 
are  aometitaaee  used  amon^  them;  but  are  genendly 
fratened  under  the  diin  in  such  a  manner  as  merely  to 
cover  the  bads.  Th^  are,  however,  very  fond  of  or- 
Diments ;  and  most  ofthem-  wear  heaid-dresses,  consist- 
iag  of  a  large  helmet  of  blade  cocks'  feathers,  or  a  band 
of  woven  eocoa  ibres,  ornamented  with  mother-of-pearl, 
m  a  ring  of  soft  wood,  from  whleh  a  row  of  strinn  is 
Mspended,  or  merely  broad  leaves  stuck  in  the  nair. 
They  adorn  their  ears  with  large  white  musdes  of  a  dr- 
sakr  form,  and  with  perlforatra  boars'  teeth ;  but  thdr 
chief  attention  i»  bestowed^upon  the  ornaments  for  the 
neck,  which  oonsists  of  gorgets  of  soft  wood,  shaped  like 
a  crescent,  to  which  rows  or  red  beans  are  affixed ;  oe  a 
bsnd  of  cocoa  fibres  huiu^  with  boars'  teeth,  or  baSs  of 
the  aiie  of  an  apple  stnd£d  with  red  beans.  All  that 
they  receive  or  sled  ftiom*  sbrangers  is  hung  openly 
dxmt  the  nedt  or  waist;  and  on  various  parts  of  theur 
bodies  are  hung',  or  tied,  tresses  and  knots  of  hair,  whidi 
they  seemed  to  hdd  in  great  estimation.  Some  were 
dM«ed,  also,  with  seulls  suspended  from  their  necks. 
They  usually  shave  their  beards,  with  the  exoeptioir  of 
•  vm^  tuft  OB  the  diin,  from  which  a  boar's  tooth  is 
frequently  suqiended;  and  sometimes  pluck  the  hair 
fina  the  point  of  the  dun,  leaving  a  tuft  on  each  side. 
The  dress  of  the  women  oonsists  of  a  girdle  like  that  of 
the  men,  drawn  between  their  thighs ;  or  a  large  piece 
c'dflCh  wraiqped  sevend  times  round  their  waists  with 
^  coda  tooEod  .up  like  the  ffirdle ;  and  above  this  a 
l>Ve  duwl,  or  tdie^.  tied  at  ^yf^  camera  wit])  the 
knot  laid  over  one  shoulder,  and  the  rest  of  the  garment 
i^ging  loose  hadf  way  down  the  leg.  They  did  not 
*Ppcsr  to  wear- so  many  ornaments  as  the  men ;  but  d- 
^"^  carry  fims  neady  platted  with  grass,  and  coloured 
white  with  burnt  musde  shells.-  lliey  daily  anoint 
^  hair,  andtlie  whole  of  their  bodies,  with  cocoa*nut 
4  which  nrodnoee  a  high  gloss,  but  a  disagreeable 
*^;  andiMaides  serving  me  purpose  of  an  orna- 
"Bent,  sppeara  mOended  to  protect  diem  from  the  rays 
<^  the  son,  and  tihe  afliacks  of  insects. 

Theiplbod  consists  chiefly  of  roasted  bread-fruit,  fish, 
ftkee^aats,  a  paato  made  of  a  kind  of  yam,  and  a  sour 
P^mg,  ealled  tmakie,  prepared  from  the  bread*fruit 
*Qd  taro-raot,  and'  resenmKng  an  apple^tart*  To  these 
*j7  be  added  hogs,  when  thev  can  be  procured,  and 
2*hjdi  they  eat  wHh  great  rdish.  They  have  no  regu- 
w  meab,  but  eat  when  tbey  are  hungry,  and  general- 
7  in  a  very  vofneiotts  manner,  snatching  up  the  mahie 
^  tbtir  fingefSi  ami  earrylng  it  greedily  to  thdr 


mouths.  They  bake  ddr  fi>od  upon  banana  leaves,  Marquesiit. 
whieh  also  supply  the  place  of  dishes,  and  use,  in  .all  '^'^/^^^ 
respects,  the  most  aimble  kind  of  cookery — sometimes^ 
hideed,  eating  lioth  fish  and  pork  in  a  raw  state.  They 
rarely  drink  the  kava  juice,  and  never  to  any  excess ; 
but  their  common  beverage  is  water,  even,  at  times,  sea- 
water.  The  women  are  not  whdly  prohibited,  as  in 
nioflt  of  the  other  Soi^  Sea  islands,  from  eating  with 
the  menj  and  tasting  the  flesh  of  the  hog ;  but  appear 
to  be  very  sparingly  indulged  in  dther  of  these  privi* 
l^ges.  At  Santa  Christina,  it  is  considered  as  an  act  of 
dvility  to  ofl^r  to  a  friend  the  food  which  they  have 
diewed,  tliat  he  may  have  no  farther  trouble  than  that 
of  swdlowing  it. 

Thdr  houses  are  generdly  long  and  narrow,  are  Houaev. 
constructed  of  bamboo,  interwoven  with  the  leaves  of 
the  cocoa-tree  and  frm,  and  covered  with  dried  leaved 
of  the  bread*  fruit  tree,  the  roof  sloping  from  the  back- 
wdl,  which  is  higher  than  the  front  The  inside  of 
die  dwdKng  is  divided  into  two  parts,  by  a  beam  laid 
dong  the  i^round  from  one  end  to  the  other,  the  fore* 
most  of  which  is  paved  with  atones,  and  the  innermost 
covered  widimats,  upon  which  the  whole  family  sleep 
promMenottsly.  At  one  end  is  a  smaH  partition,  within 
which  the  most  vduable  efiects  are  deposited ;  and 
dong  the  walls  and  roofh  are  suspenden  cdabashes, 
drums,  arms,  &c.  The  door,  about  three  feet  high,  if 
in  the  centre  of  the  building,  and  the  family  tisudly 
dt  around  the  entrance.  Some  of  the  wealthier  indivi- 
dual have  aiiother  building  about  20  fathoms  distance 
from  the  ordinary  residence,  nearly  of  the  same  dimen- 
sionsj  b^t  a  few  feet  higher,  and  provided  with  a  plat- 
form or  pavement,  about  ten  or  twelve  feet  wide,  run- 
nmg  along  the  front,  and  serving  the  purpose  of  a  ban- 
queting-hall.  fn  S«ita  Christina  the  nouses  are  raised 
aoove  the  ground  on  stone-platform^  whidi  is  suppos- 
ed to  imply  that  the  island  is  occasiimally  suliject  to 
inundations—a  conjecture  which  is  confirmed  oy  the 
ehrcumsUmee  of  stilti  bdng  seen  veiy  commonly  about 
the  habitations,  and  of  the  natives  frequently  practising 
the  exerdse  of  walking  upon  them.  At  a  short  dis- 
tance from  the  houses  are  severd  holes  paved  with* 
atones,  and  covered  with  branches,  which  serve  as  store- 
houses for  the  provisions.  Their  househould  utensils 
consist  of  cocoa-nut  sheBs  and  cdabashes,  both  of 
which  are  frequently  ornamented  with  the  finger  or 
arm- bones  of  thdr  enemies ;  large  covered  dishes  of  a 
thin  brown  wood,  formed  in  the  shape  of  musdes,  and 
adorned  with  carved  figures ;  tidiing-lines,  nets,  ropes, 
and  mats,  made  of  cocoa-fibres,  or  the  bads  of  a  spedes 
of  nettle ;  fishing-hooks,  resembling  tenters,  rather 
clumsily  nmde  of  mother-of-pearl,  and  razors  made  of 
sharks'  teeth. 

Their  tools  are  extremely  simple,  condsting  of  a  impie. 
pointed  stone  or  bone  to  bore  boles ;  pieces  of  shell,  owots. 
sharp-edged,  or  toothed  like  a  saw ;  a  hatchet  of  black 
hard  stone,  in  the  form  of  an  elongated  wedge ;  and 
bits  of  iron,  procured  from  Europeans,'  fastened  to* 
handles  of  wooiJ. 

Thdr  weapons  consist  of  dubs  about  five  feet  long,  Weapons. 
and  so  massy  as  to  weigh  about  ten  pounds,  beautiful- 
ly polished  and  du-ved ;  spears  about  ten  feet  in  length, 
one  inch  thick  in  the  middle,  and  pointed  at  each  end ; 
a  sort  of  sabre,  shaped  like  the  blade  of  an  oar ;  and 
slings,  made  of  a.  woven  band,  broad  and  flat  in  the 
middle,  to  admit  the  stone. 

The  canoes  of  the  Marquesans  are  inferior  to  those  Canoes. 
of  Otaheite,  both  in  strength  and  neatness.    They  ai^ 
from  ^  to  sa  feet  in  length,  and  fVom  12  to  18  mch« 
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es  broid,  oampoied  of  three  |neoet  ruddy  wroogbtt 
and  badly  sewed  together  with  threada  of  the  cocoa-nut 
fibre.  Sometimes  two  of  them  are  loined  together^  but 
more  frequently  they  are  fumiahed  with  an  outr^Rger 
of  bamboo  to  keep  them  steady. 

These  people  have  little  employment,  and  few  menu* 
factures.  The  culture  of  the  soil  requires  little  of  their  . 
attention,  and  consists  only  in  digging  a  hole,. and  put- 
ting into  it  a  branch  of  the  bread»fruit,  cocoa*  or  ba- 
nana plants,  which,  in  a  month's  time,  are  in  full^growth 
without  any  farther  care.  They  are  also  very  indo- 
lent in  fishwg,  and  only  the  poorer  classes  a^^ly  to  the 
ocean  for  subsistence.  The  only  work  of  any  oodb^ 
quence,  in  which  the  men  engage^  is  the  construction 
of  their  houses,  canoes,  and  weapons,  >which>  how- 
eveif,  occupies  them  but  seldom ;  and  th^  spend  their 
lives,  in  a. great. measure,  in  complete  idleness.  The 
women  -seem  to  have  more  employment,  in  nukinff 
-twine  for  various  purposes,  fans  for  >  themselves  and 
husbands,  and  particularly  cloth  tif  the  mulberry  bark. 
The  finer  kind  is  of  a  brilliant  white  colour*  and  the 
coarser,  of  a  greyish  hue,  generally  dyed  yellow  ;  but 
none  of  their  pieces  equal  the  cloth  of  the  Society  Isles 
either  in  beauty  or  strength.  They  weave  xaata  very 
neatly  with  the  leaves  of  the  palm-tree. 

Their  amusements  are  dancing,  singing,  and,  above 
all,  awnnming.  Their  dancing  consists  in  hopping  on 
the  same  spot  in  a  very  unanimated  and  unvaried  man- 
ner, moving  their  fingers  with  great  velocity,  and  beat* 
Ing  time  with  their  hands  on  different  parts  of  the  bo- 
dy. Their  singing  is  nothing  but  a  discordant  howl ; 
and  their  musical  instruments,  which  consist  of  large 
drums,  conchs,  and  bamboo  pipes,  produce  no  kind  of 
harmony, .  but  hollow  monotonous  sounds.  They  ne- 
ver seem  to  tire  d£  swimming,  but  spend  whole  days 
in  the  water. 

,  _  Their  most  seriousoccupation  consists  in  the  prac- 
tice of  hosUlities,  which  are  frequently  carried  on  be- 
tween the  inhabitan.ts  of  the  different  islands,  or  even 
of  the  different  valleys  in  the  same  island.  These  wars 
hre  conducted  more  after  the  manner  of  beasts  of  prey 
than  of  human  bdim,  as  the  combatants  rarely  meet  in 
the  open  fields  and  in  large  parties,  but  practise  all 
kinds  of  ambuscade  to  surprise  their  adversaries,  whom 
they  butcher  and  devour  on  the  spot.  These  wars  are 
generally  terminated  by  one  of  the  contending  chiefs 
demanding  a  truce  to  celebrate  the  dance  feast,  for 
which  a  year's  .preparation  is  often  required,  and  in 
which,  as  at  the  ancient  Olympic  games,  all  parties  as- 
sist. But  should,  one  of  the  high-priests  happen  to  die, 
(at  whose  interment  three  human  victims  from  a  hos- 
tile tribe  must  be  sacrificed,)  instantly  an  expedition  is 
dispatched  to  procure  the  requisite  victims,  and  a  ge- 
neral war  is  frequently  the  consequence. 

No  regular  government,  and  scarcely  the  form  of  anv 
official  authority,  hasbeen  observed  among  these  islanci- 
ers.  Those  individuals  who  seemed  to  be  acknowledg- 
ed as  diiefs,  were  distinguished  by  nothing  in  their 
dress  or  appearance  from  the  lowest  of  the  people,  and 
no  respect  was  paid  to  their  orders.  The  only  influ- 
ence which  any  one  amoM  them  appeared  to  possess 
was  considered  as  arising  mm  his  superiority  in  cou* 
rage,  strength,  wealth,  or  the  number  of  his  family  and 
dependants.  No  provision  is  made  for  the  adminis- 
tration of  justice ;  not  is  any  thing  almost  counted  a 
crime,  except  murder ;  and,  even  in  this  case,  punish- 
ment is  not  inflicted  by  the  chiefs  or  priests,  but  ven- 
jgeanoe  is  exacted  by  the  friends  of  the  deceased. 
There  have  been  as  few  traces  of  religion  aa  of  go- 


vcmment  hitherto  observed  amaog  these  islasdcn,  ex.  Hu^ 
cepting  in  Martin's  island,  where,  at  least,  a  dan  of  ^n^ 
priests  exist,  who  exert  sobus  species  of  influence  upoa 
the  mmda  of  their  countrymen.     They  exhibit  tone 
confused  notion  of  a  divine  being,  whom  they  call 
£tooa ;  but  they,  give  the  aame  name  to  the  spirit  of  a 
priest,  of  a  king,  of  any  of  his  relations,  and  geaerallj 
to  all  Europeans,  as  superior  beings.   The  principal  ap- 
pearance or  a  religious  feeling  is  found  in  their  rever- 
ence fi>r  any  thing  pronounced  to  be  <'  taboo/'  or  i». 
cred,  which  a  priest  only  can  extend  to  any  genenl  ob- 
ject, but  which  every  person  may  effect  upon  his  owa 
property  by  merely  declaring  tiut  the  apirit  of  hit  &• 
ther,  or  of  some  king,  or  of  any  other  p^von,  repoia 
in  the  spot  or  article  which  he  wishes  to  preaerre 
They  have  a  universal  belief  in  charms,  (which  they 
name  "  kaha,")  which  kill,  by  imperceptible  meua, 
and  slow  degrees,  those  against  whom  they  are  directed, 
and  which  me  priests  chiefly  are  understood  to  beaUe 
to  render  effectual.    The  person  who  wudies  to  svcDge 
himself  in  this  way  endeavours  to  procure  the  aiJiya, 
urine,«r  excrements  of  his  victim,  which  he  miies  with 
a  colain  powder,  and  encloees  in  a  bi^  woven  in  a 
particular  manner.    The  secret  of  the  matter  ooosisto 
in  the  preparation  of  the  powder,  and  working  of  the 
bag.    This  bag,  with  its  contents,  being  secretly  bo^ 
ried,  the  object  of  the  charm  becomea  aick,  and  grada* 
ally  decays  in  strength,  till  he  expires  on  the  SOth 
day ;  but  may,  at  any  time  before  that  period,  recover 
his  vigour  by  a  prc^itiatorv  present  to  his  enemy. 
Some  reference  to  a  future  life  appears  in  their  funem 
rites.     The  corpse  is  washed  and  laid  upon  a  plstfonn 
under  a  piece  of  new  dpth ;  and,  to  obtain  a  ssfe  pas- 
sage for  the  deceased  through  the  lower  r^iotts,  s  great 
feast  is  given  by  the  fiamily  to  the  prieats  and  the  rela^ 
tions.    The  body  continues  to  be  rubbed  for  aeveiai 
months  with  cocoa-nut  oil,  till  it  beccHnes  quite  baid 
and  incorruptible ;  and  a  second  feast,  exactly  twelve 
months  after  the  first,  is  then  given,  to  thank  the  gods 
for  having  gnmted  to  the  decfuased  a  safe  arrival  in  the 
other  world.     The  corpse,  is  then  broken  in  pieces, 
lacked  in  a  box,  and  deposited  in  the  morai  or  boiy- 
mg  place,  which  no  woman  is  permitted  to  sppcosdi 
upon  the  pain  of  death. 

The  language  of  the  Marquesaa  resembles  so  nearly  Li^ 
that  of  the  Society  Isles,  that  ihe  nalivea  of  heth  im- 
derstand  each  other.  They  make  no  use  of  the  letters 
r,  z,  8,  or  «,  but  have  a  number  of  strong  aapiiates  in 
their  words,  and  tpeak  with  considefable  vehemence. 
The  population  in  these  islands,  owing  to  frequent 
wars  and  licentious  manners,  is  much  inferior  to  what 
the  fertility  of  the  soil  and  mildness  of  the  dinste 
might  encourage  us  to  expect ;  and,  aooording  to  the 
most  probable  calculation,  the  larger  islands  do  notcon- 
tain  above  6000  eacli. 

These  islanders  have  appealed  to  all  the  navigston  cb 
who  have  visited  them  for  a  few  days  to  be  a  remark- 
ably  peaceable,  hospitable,  and  humane  people;  honest 
in  traflic,  and  friendly  in  every  form ;  variabfeaiid  6ckk 
in  their  pursuits;,  but  constantly  cheerful,  good-hu- 
moured, and  devoted  to  the  pleasures  within  their  reach. 
But  a  longer  residence,  and  closer  acquamtanoe  with 
them,  have  proved  them  to  be  not  less  savage  than  licenti- 
oua  in  their  character,  and  to  unite  the  most  ferocicossp 
petitea  of  the  brute  with  the  most  attractive  featores  of 
the  human  form*  Besidea  Uieir  shameless  laxity  iif 
morals,  exhibited  to  every  European  view,  tbev  Hve 
among  themselves,  with  somethic^,  indeed*  like  the 
form  of  marriage,  but  in  the  actHftl  practice  of  sloMit 
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itiige  universal  ooncabinage;  and  gratify  their  sensual  pas- 
I  sions  in  open  day  with  less  reserve  than  most  of  the 
idnes.  ]Qyf^  animals.  Like  the  greater  part  of  the  South  Sea 
islanders,  they  devour  the  bodies,  and  suck  the  blood  of 
tbeir  enemies  in  times  of  war ;  but  the  Marquesans  go 
a  degree  farther  than  any  of  their  neighbours  have  yet 
been  known  to  do :  ana,  in  times  of  famine,  butcher 
tbeir  own  wives  and  cUldren,  and  aged  parents,  and 
hsf  ing  baked  and  stewed  the  flesh  of  these  hapless  re- 
latives, feast  upon  the  horrid  food  with  the  greatest  sa- 
tisfaction. Fear  alone  prevents  them  from  murdering 
and  devouring  every  stranger  who  touches  on  their 
shores.  See  Cook's  Second  Voyage,  vol.  i.;  Wilson's 
Mmionary  Voyage;  Marchand's  royage,  vol.  i. ;  and 
particularly  &usenstern*s  and  Linanstey's  Vo^aget 
round  the  World,    {q) 

MARRIAGE.  See  Adultery,  vol.  i.  Divorce,  vol. 
vili.  p.  SI.  Law,  vol.  xii.  pp.  637,  661. 
MARS.  See  Astronomy,  vol.  ii.  p.  6S6. 
MARSEILLES,  formerly  MassUia,  the  most  ancient 
city  of  France,  and  foi^ded  bv  a  Greek  colony,  is 
the  capital  of  the  department  of  the  Bouches  du  Rhone, 
and  ]a  situated  near  the  Mediterranean,  at  the  foot 
of  a  rocky  mountain,  aiid  is  divided  into  the  Old  and 
New  Town.  The  Old  Town,  situated  on  a  long 
hill  to  the  east  of  the  harbour,  is  traversed  with  three 
great  streets,  crossed  by  others  of  a  smaller  size. 
They  are  all  narrow  and  crooked.  The  houses  are 
mean,  and  inhabited  chiefly  by  fishermen  and  the  poor- 
er classes.  The  New  Town  has  wide  and  straight  streets, 
the  finest  of  whidi  are  called  Beauvau  and  La  Cane- 
biere,  with  good  pavements  for  foot-passengers ;  and 
the  houses  are  r^ularly  built,  elegant,  and  commodious. 
The  finest  squares  in  Marseilles  are,  the  Place  Caste- 
lane,  the  Place  St.  Ferreol,  the  Place  de  la  Comedie, 
and  the  Place  de  Moutiers.  The  principal  public  build- 
ings and  cnrioeities,  are  the  Town- House,  or  the  Ex- 
di^nge,  on  the  locbfe  of  which  are  the  royid  arms,  exe- 
cuted in  a  very  mie  style  by  Puget ;  the  Cathedral 
Church,  whidi  is  the  most  ancient  in  France ;  the  Ar- 
senal, whi(^  was  once  reckoned  the  finest  in  the  king- 
dom, and  contained  arms  for  40,000  men^  and  a  dock 
for  bailding  1^  |^eys ;  the  Theatre,  whidi  has  an  an- 
naai  revenue  of  300,000  livres,  and  the  hall  of  which 
is  much  admired ;  the  church  of  St.  Victor,  containing 
very  ancient  busts  and  inscriptions;  the  column  raised 
in  l8Cys,  in  memory  «of  the  physicians  who  hazarded 
or  lost  their  lives  during  the  plasue  of  1720 ;  the  foun- 
tain with  the  column  raised  to  Homer  by  the  descend- 
aats  of  the  Phocians ;  the  Consign^,  which  contains 
Puget's  Amous  bas-relief  of  the  plague ;  the  tombs  of 
Homer  and  Puget,  containing  nis  bust,  and  several 
sculptors ;  the  Cidevant  Chartreuse,  about  half  a  league 
iiram  the  town ;  the  Lazaretto,  reckoned  ope  of  the  finest 
in  Europe ;  the  strong  castle  of  \£,  a  fortress  and  state* 
prison,  upon  a  small  islet,  firam  which  there  is  a  fine 
view  of  uie  harbour  and  the  tOMm,  and  which  is  suppo- 
sed to  have  replaced  the  ancient  temple  of  Diana.  Tnere 
are  three  hospitals  at  Marseilles,  viz.  the  Hotel  de  Dieu, 
-every  fine  building,  which  holds  600  patients;  the 
•Hospital  of  the  Poor,  a  vast  and  regular  edifice,  which 
accommodates -800  patients ;  and  the  Lunatic  HospitaL 
The  Museum,  of  Lyons  is  now  contained  in  the  an- 
cient convent  of  the  Bemardines.  The  principal  body 
of  the  building,  with  its  fine  courts  and  gardens,  is  de^ 
voted  to  the  Lyceum,  and  the  rest  is  used  for  the  mu- 
seum^, the  school  of  design,  the  public  library,  and  the 
meetings  of  Uie  academy  i  and  the  other  public  societies. 

VOU  Zm,  PART  1. 


During  the  revolution,  the  articles  of  the  Museum  were  Marseilles, 
either  dispersed,  or  heaped  up  in  the  court  of  thfe  Lyce-  Martial 
um;  but  M.  Thibadeau  had  the  merit  of  bringing  them 
together;  and  a  catalogue  of  them  was  published  in  1805 
by  M.  Fauris-Saint-Vincens.  The  Museum  contains 
various  Greek,  Roman,  and  Christian  monuments.  The 
principal  Greek  antiquities  are,  a  sun  dial ;  a  round,  and 
a  triangular  altar ;  a  tomb  representing  the  last  adieus 
of  a  warrior ;  the  tomb  of  one  Telesphorus  and  his 
wife ;  and  the  tomb  of  Glnueias,  with  an  inscrfption. 
The  Roman  monuments  consist  of  several  sarcophagi, 
with  inscriptions ;  a  marble  chair ;  a  tragic  masque  ; 
and  an  1  sis  of  basalt.  The  Christian  monuments  are 
more  numerous,  but  less  interesting. 

The  harbour  of  Marseilles,  and  the  quays  by  which  it 
is  fianked,  have  been  long  and  justly  admired.  The 
principal  quays  are  those  of  St.  John  and  St  Nicholas, 
the  first  of  which  is  defended  by  the  fort  of  St  John. 
The  length  of  the  harbour  is  500  fathoms,  and  its  width 
1 60.  Before  the  Revolution  4500  vessels  entered  it  every 
3rear,  and  brought  to  it  the  productions  of  all  the  quar- 
ters of  the  glol^.  In  1788,  5000  vessels  entered  the 
harbour,  and  in  1805  scarcely  1000. 

The  best  view  of  the  town  and  harbour  is  from  the 
top  of  the  Fort  of  Notre  Dame  de  la  Garde^  and  from 
the  platform  of  the  Observatoiy,  a  building  which  was 
erected  between  1699  and  1702^  which  has  acquired 
some  celebrity  from  the  numerous  comets  which  have 
been  discovered  there  by  that  assiduous  astronomer  M. 
Pons.  The  environs  of  Marseilles  are  covered  with 
about  5000  small  pleasant  houses,  called  des  Bastides. 
The  ramparts  of  the  town  have  been  replaced  by  mag« 
nificent  boulevards. 

The  principal  manu&ctures  of  this  city  are,  marble 
soap,  porcelain,  earthen-ware,  hats,  pernimes,  painted 
cloths,  and  tapestry.  It  has  several  refineries  oi  sugar, 
sulphur,  alum,  glue,  and  sumac,  and  also  a  celebrated 
manufactory  of  coral. 

The  liteiary  and  scientific  establishments  of  this  town 
are  an  Atheneum ;  a  Society  of  Medicine ;  an  Academy 
of  Science,  established  iji  17^6 ;'  the  Society  of  the  In- 
terior of  Africa ;  the  Museuiii;  the  Garden  of  Natu« 
ralization ;  a  Cabinet  of  Natural  History,  founded  in 
1803;  and  theMarine  Observatory.'  Population  96,413. 
East  Long,  of  Observatory  5o  22'  15".  North  Lat  4S» 
17'  49^'.     See  Milhn's  Vwage,  i(m.  iii.  p.  135. 

MARTIAL,  Marcus  Valerius,  an  eminent  Latin 
poet,  was  born  at  Bilbilis,  (now  called  Bubiera,^a  town 
of  Arragon,  in  Spain.  He  was  educated  in  his  native 
country,  and  was  sent  to  Rome,  at  the  age  of  21,  to  pro- 
secute the  study  of  the  law.  Having  devoted  himself 
however,  to  poetry,  his  talents  ingratiated  him  with  the 
principal  literaiy  characters  in  Rome,  and  procured  him 
imperial  patronage.  For  the  latter,  he  was  indebted 
perhaps  more  to  nis  gross  adulation  than  to  the  merit 
of  his  verses.  He  was  rewarded  by  Domitian  with  the 
rank  of  a  Roman  knight,  and  the  privileges  of  a  father 
of  three  children.  After  remaining  34  years  at  Rome, 
finding  himself  neglected  by  the  Emperor  Trajan,  he 
returned  to  his  native  country,  where  ne  married  a  lady 
who  appears  to  have  brought  him  some  fortune,  and 
with  whom  he  lived  happily  for  several  years.  The 
date  of  his  death  has  not  been  precisely  ascertained. 

Martial  is  the  most  celebrated  of  the  Roman  epigram- 
matists.  There  are  still  extant  fourteen  books  of  his 
epigrams.  His  style  is  affected ;  and  he  is  often  detea* 
tab^  obscene.  Many  of  his  epigrams,  however,  are  ex* 
eellent;  and  be  has  given  some  beautiful  apednaenl  of 
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Mmriigny.  ekoaiit  Utinity.  Hia  frequent  aVusions  to  Roman  habitt 
Maftiniquc.  ^nj  customs  render  his  works  a  veryinUructive  study 
^  to  the  classical  antiquaiy 

There  are  numerous  editions  of  Marttal's  works.  The 
best  ^e  the  Ddphin  and  Varionim  editions.  See  Vos- 
fiii  Poei.  Lat,;  Crusius's  Lat  Poeit;  Tiraboadii  j  and 
Aikin's  €ien,  Biog. 

MARTIGN  Y,  or  Martinach,  a  small  town  of  Swit- 
zerland, in  the  Lower  Vallais,  is  situated  in  the  valley  of 
the  Dranse,  near  its  confluence  with  the  Rhone.  The 
town  is  situated  8^6  feet  above  tbelidce  of  Geneva,  and 
l^S4e  feet  above  the  aea.  The  church  is  old,  and  has  a 
pretty  lofiy  spire ;  but  the  greatest  ornament  of  the 
place  is  the  magnificent  castle  of  La  Bathia^  situated  on 
the  extremity  of  a  lofty  calcareous  rock,  Uie  bottom  of 
vliich  is  washed  by  the  Dranse.  There  are  many  beau- 
tiful fields  -and  orchards  round  the  town.  Martigny  is 
the  Ododurum  of  the  Romans. 

MARTINIQUE,  called  Madamna  by  the  natives,  is 
t«e  of  the  largest  of  the  Caribbee  islands  in  the  West 
Indies.  It  extends  about  50  miles  from  north-west  to 
aottth-easty  and  is  about  l6  broad,  and  140  in  circum« 
ference.  It  is  divided  into  26  piorishes,  aoA  contains 
about  as  many  towns  and  villages.  The  interior  of  the 
iriand  is  covered  with  conical  hills ;  but,  with  the  ola 
oeption  of  three  moimtains  of  considerable  height,  the 
hills  are  very  smal).  The  hi^^iest  mountain,  ealled  Pe* 
I6e,  appears  to  be  an  extinct  volcano,  and  the  other  two 
are  in  a  great  measure  cultivated.  The  principal  stream 
which  flows  from  those  mountains,  is  called  Galion,  and 
waters  the  north-east  part  of  the  island.  Tiiere  are  about 
forty  rivulets,  aeveral  of  which  are  navigable  for  two  or 
three  leagues^  and  ten  are  never  dry. 

The  principal  productions  of  the  island  are,  sugar, 
cotton,  indigo,  cocoa^  ginger ;  and,  from  the  number 
and  security  of  its  bays  and  harbours,  it  is  well  adapt- 
ed for  trade.  In  the  year  1769  the  principal  artides 
which  the  island  produced  were, 


the  west  coast  in  a  large  bay,  which  fonns  one  of  flu  Hat^ 
best  harbours  in  the  West  Indies.  The  citadel  cost  no  Mn3 
less  than  £325,000  Sterling.  St.  Pierre,  situated  oq  ^^ 
the  west  coast,  to  die  north  of  Port  Eoyal*  is  bnilt  on  ^^*^ 
the  aide  of  a  hiH,  and  has  a  beautifal  appearance  with  yj^ 
ila  fine  white  buildings.  It  is  a  port  of  entry,  and  the  ^\ 
most  convenient  town  in  the  islmd.  The  bay,  which  is 
circular,  has  an  easy  access,  bat  is  not  safe  in  stonas. 
The  population  of  St.  Pierre  is  about  520,000.  The 
other  towns  are  Cul  de  sac  Robert,  Trinity  Ftft,  and 
Cul  de  sac  Fran^ais.  The  following  is  a  tabular  view 
of  the  popuUtion  of  the  isbmd  at  different  periods : 
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6597  whites.  1 

507  free  blacks  and  slaves.  V21,66D 


V  85,254 
[85,779 

>  88,870 


Su^ar  . 
Coffee  . 
Cocoa  • 
Cotton  • 
Cassia  • 
Rum 
Molasses 


.  .  189>1 95  quintals. 

.  .  68,518 

.  •  11,731 

.  .  6,048 

.  .  2,518 

.  •  783  hhds. 

.  .  307 

These  artides  of  export,  in  addition  to  quantities  of 
indigOt  sweetmeats,  chocolate,  snuff,  rope  yam,  li« 
^neurs,  dyeing  wood,  and  hides,  employed  202  vessels. 

The  productions  of  the  island  were,  a  few  years  agOf 
Mnputed  at 

Sugar    .     .    .    23,000,000  lbs. 
Coffee    .    .    .      3,000,000 
Cocoa     .     .     .  40.000 

The  exports  and  imports  in  1769«  1788  and  1810,  were 
aa  fidlows : 

Imports.  Exports. 

1769,        £588,412  £556,631 

1788,         1,195,111  1,201.875 

1810,           635,664  791  ^73 

A  part  of  the  imports  irere  always  sent  to  the  Spanish 

Main. 

'   No  mines  have  yet  been  discovered  in  Martinique. 

A  fermginons  sand  uraa  found  on  the  -shore  near  Mount 

Tel6e.    Quarries  of  freestone  are  rare,  and  blocks  of 

lara  are  used. 

The  principal  towns  of  Martinique  are.  Port  Royal, 
tlie  capital,  and  Su  Pierre.    Port  Boyal  is  situated  on 


(.14,566  slavies. 

r  1 1 ,588  whites. 
1770^   2,524  free  blacks. 

(.71,142  slaves. 

r  11,619  whites. 
1776^    2,892  free  blacks. 

(,  7  ]>268  slaves. 

r  10,603  whites. 
1788^    4,851  free  l^laoka. 

(,73,416  slaves. 

This  island  was  settled,  in  l6S5,  I7  100  Frendi 
graiits  irom  St.  Christopher^,  under  M.  Desnaroboc, 
who  succeeded  in  extirpating  the  Caiibs.  In  1650 
they  began  the  culture  of  sugar;  and  in  1600  cocas 
trees  were  planted.  In  1718,  when  the  cooaatren 
were  destroyed,  the  cofiee  tree  was  introduced.  In 
1763  it  surrendered  to  the  English,  and  was  toon  after 
infested  with  vast  swarms  of  ante,  whidi  destrojed 
eveiy  vegetable  in  the  island.  In  the  year  179^1  Mv- 
tinique  was  taken  by  the  British  under  Sir  John  Jer< 
vis  and  Sir  Charles  Grey.  It  was  vestured  to  the  FfflBcb 
at  the  treaty  of  Amieiis  in  180S,  and  -wn  again  taktt 
by  the  British  under  General  Prevoatt  on  the  it4A  of 
Februitfy  r809.  It  again  reverted  to  the  Fmnch  at 
the  general  peace  in  1815.  West  Long,  of  tfaePoit 
de  France  610  5'  45*',  North  Lat.  14"  85'  49*. 

MARSH'S  SysYm  of  Musical  Tbbpcuaiiknt.  A 
Wfyrk  was  published  In  1810,  endtled  a  Theory  t^ Bar* 
monies,  by  J.  Marsh,  who  is  understood  also  to  have 
been  the  author  of  a  previoaa  critique  on  the  lale  Lord 
Sunhope's  musical  pamphlet,  inserted  in  the  MoHti^ 
Magazine,  vol.  xxii.  p.  349.  In  both  of  these  writio^ 
Mr.  Marsh  proposed  a  principle  of  temperament,  in 
which  a  certain  ratio  should  be  given,  between  the  eqnd* 
ly  sharp  temperaments  of  tlrt  two  lower  of  three  coasccu- 
tive  major-thirds  above  C,  and  the  temperament  of  the 
upper  or  wolf-third  of  those  which  h  to  caompleteaBez- 
act  ocUve.  In  the  earliest  of  these  writings,  in  ISC^ 
Mr.  Marsh  recommended  the«aid  temperament  and  the 
wolf  to  have  the  ratio  1  to  fi ;  but  in  page  13  of  bis 
Harmomcs,  he  proposed  the  ratio  of  these  to  be  1^  to 
3^,  or  5  to  14;  as  Mr.  Farey  has  remarked,  in  ante 
In  p.  48  of  vol.  xwcvi.  of  the  Phii,  Mag, 

In  the  page  kst  quoted,  Mr.  Faray  hea  catculalca, 
that  Mr.  Marsh'^  ratio  of  5  :  14>  gives  a  aharp  tan* 
perament  of  4.378276  E, to  the  Illrds ;  aflat  tempm* 
nient  of  1.657397 X  to  the  fifths;  and  a  sharp  ««> 
perament  of  6.035671  S  to  tlie  Vhhs,  in  a  leffuUr 
douaeave ;  for  whose  12  notes  Mr.  Farey  ealoiilaled  the 
vibral^cns,  as  they  are  inserted  in  the  thhd  colunm  of 
the  foHowmg  TaWe ;  the  six  Uiat  colomna  of  which 
were  calculated  by  the  Rtfv.  C.  J.  Smyth,  me  rf  tte 
minor  canons  of  ^^^w^cb«thedrBl,  as  is  mentioned  m 
D.  437  of  vol.  Joavi.  of  the  PAO.  JMmt.  ali*aily  quoted. 
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In  the  first  column  are  placed  tbe  12  common  notes ; 
in  the  second,  the  new  notation  of  these  notes  in  Lis« 
ton's  ^e,  (as  ei^tended  by  Farey>  see  voL  x\u  pp.  176, 
^28,  of  this  work,)  nearest  to  those  whose  vibrations 
are  expressed  in  column  third,  and  the  beats  in  tbe  six 
following  columns,  where  it  must  be  noted,  that  the 
4th  on  l)E,  and  the  Vth  on  $0»  beat  differently  from 
what  the  general  title  states.    Below  the  title  are  placed 
the  sums  of  the  numbers  of  beats  of  each  of  tbe  six 
concords;  and  below  this,  for  comparison^  is  placed  the 
corresponding  Sums  of  the  isotonic  beats.    Tne  total  of 
Mr.  Marsh's  beats  thus  appear  to  be  876.0420,  And  of 
the  isotonic  847.2912. 
MARY,  Queen  of  Scots.  See  Scotland. 
MARYLAND^  one  of  the  United  States  of  America, 
is  hounded  on  the  north  by  Pennsylvania  and  Dela- 
ware, on  ihfi  east  by  Delaware  and  the  Atlantic^  and 
on  the  west  and  aonth^west  by  Virginia. 
sAirics    This  state  extends  along  each  si^  of  the  Chesapeake 
«ueBt  Bay  to  its  northern  boumSiry,  which  is  I96  mites  long. 
On  the  broadest  part,  on  the  east  of  the  bay,  it  is  120 
miles  wide*     On  the  north-west,  a  little  above  Han« 
cock  town,  it  is  only  three  miles  wide;  at  Cumberland 
ox;  and  at  the  .western  boundary  forty.     It  contains 
about  10,800  square  miles,  or  6,912,000  acres,  of  which 
iriosk  >i>out  one-fifth  is  water.     It  ia  divided  into  19  counties, 
11  of  which  are  on  the  western,  and  8  on  the  eastern 
ttle  of  die  Chesapeake,  as  follows : 


PopU!atioHiml910. 

Ch^f  Towns, 

fCedl        -         .    13,066 

Elkton. 

Kent        -         .    11,460 

Chester. 

Queen  Anne     •     16,648 

CentfefOk. 

CaioUiie    •        -      9,458 

DflbtOO* 

Talbot      .        -     14,280 

Easton. 

Somen«t   -        -    17,195 

Princess  Ana* 

Dorchester         -     18,108 

Cambridge. 

^Worcester    •     -    16,971 

Snoiriull. 

tVital  Easton        117.121 

FofulaUim  in  18ia    Chltf  Tawnt. 


■imiovs 


Allegjhaay   • 
Washington 
MoQtgouiciy 
winoe  Oooigo 
Gblvart 


^St  Biaty's  . 


21,988 
75,810 

9«/m 

8i»487 
6,909 
18,730 
17,980 
90,549 
8,004 
t0b945 
19,795 


Bdlatr. 
Baltumna. 


Fnadfriek  Town. 
Cumberland. 
Elizabeth  TuwB. 
Verity. 
AftanbotoiipL 
StLeooaid. 
PortXobMSQu 
Lsonai^'s  XavBi 


Total  Weitem    86^495 


Total  Population    380,546,  of  idiich  955|)17  aia  whiter 
111,502  slaves,  and  33,997  free  blades. 

In  the  eastern  oounties  the  land  ia  genfrall^  low.  General 
with  tracta  of  marshy  schI.    The  western  counties,  up  aspeeu 
to  the  lowest  fiills  of  the  rivers,  are  finely  variegi^fcea, 
but  from  these  falls  to  the  Blue  Ridg^  tile  country  it 
uneven  and  mountainous,  being  crossed  by  the. ridges 
of  the  Alleghany  mountfina.    Frederick  and  Washing- 
ton are  the  most  fertile  counties*    There  are  sevefal 
fine  valleys  between  the  western  mountaiiis.    The  goo4 
land  produces  from  1%  to  I6  bnsh^  of  wheat,  or  from 
90  to  80  of  Indian  com  per  acre.    The  staple  produc* 
^ioaa  of  tbia  state  ace  wheats  Indian  corn,  and  tobacco* 
The  genuine  white  wheat  is  said  to  be  peculiar  to  thf 
eounty,  and  also  the  bright  kites-foot  tobacoa  In  1816, 
the  growth  of  tobacco  was  estimated  at  19j000liogsheada| 
1000  lbs.  of  tobacco  being  the  produce  of  6600  planta. 
Maryland  possesses  a  great  number  of  o^anuftctures^ 
the  amoiut  and  v^e  of  which  are  seen  in  the  follow- 
ing Table  for  1810. 

Vabte  im  DdHdru 
Two  iron  works  in  Frederick  County 
Two  glass  works,  making  540,000  square  plate,  and 

70,000  botdes  •  -  •  -        79,060 

Gunpowder,  393,447  pounds  ...        144,198 

Mt,  7538  bashda  ....  8,769 

l^arWe        .         .  .  ^  -  •  |0«000 

Millstones,  1  manujbctoiy       •  .  •  •       6,00C 

Soapstone  •  .  •  .  1*(K)0 

Potters*  ware  .  .  •  •  *  860 

Tobaceo,  5100  hogriieadi       •  •  •  •     904,000 

Flazsoed  oO,  16375  gdkm  .  ^  .  14,950 

Spirits,  738,*  4»gsanis  ton  mlat  ndgnn,  197,700 
60m  molsiBW  •  •  .  •       509,660 
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Mirylond.  Beer,  7  breweries,  93S0  banels 

Starch  ind  luirpowder,  157,314  pounds 

Paper,  22,200  reams 

RcAied  sugar,  755,879  pounds 

Snuff  ... 

BoO,  1080  tons 

Tumeric,  200Ibs.        - 

Chocolate,  9000  lbs. 

Wheat,  307  mills,  328,483  barrels 

Tortoise-shell,  ivory,  and  horn 


69,380 

27,000 

77,517 

150,000 

200,000 

561,800 

40 

1,800 

2,530,765 

28,000 


In  addition  to  these,  there  are  IIS  saw-mills,  80  grist- 
mills^ 8  wind-mills^  2  paper-miUs,  and  400  stills  for  dis- 
tilling whisky  from  rye. 

The  total  amount  of  manufactures  in  1810  were 
11^468,794,  besides  other  articles^  amounting  to 
2j734J65,  making  a  total  of  14,203,559  dollars. 
Commerce.  Maryland  exports  to  the  West  Indies,  England, 
France^  and  the  north  of  Europe,  whea^  flour,  com,  to- 
bacco, flax-seed,  beans,  pork,  and  timber.  The  wheat 
exported  was,  in 

1815.-222,000  barrels  to  foreign  places. 

140,000  barrels  to  other  parts  of  America. 

1816. — 187,000  barrels  to  foreign  places.  '  . 

170,000  barrels  to  other  parts  of  America. 

The  tobacco  exported  was,  in 

1815.-27,000  hogsheads. 
1816.-12,000  hogsheads. 

The  imports  of  Maryland  are  dry  goods,  hardwares, 
wines,  ana  spiritous  liquors ;  rum,,  sugsr,  and  coSee, 
from  the  West  Indies. 

In  the  year  1813,  there  were  14  banks  in  this  state, 
the  united  capital  of  which  was  11,450,000  dollars. 
Towns.  The  principal  towns  in  Maryland  are  Baltimore,  An- 

napolis, Freoericktown,  and  Etkton..  Baltimore  ha^ 
already  been  fully  described  in  a  separate  article,  (Vol. 
III.  p.  222  )  In  the  year  1817,  its  population  was 
55,000.  The  number  of  vessels  from  foreign  ports, 
which  entered  in  that  year,  was  632,  and  the  number 
of  coasting  vessels  758 ;  422  cleared  out  for  foreign 
ports,  and  896  for  ports  within  the  United  States.  The 
public  library  at  Baltimore  contains  about  12,000  yo-' 
lumes,  for  the  reception  of  which  a  handsome  building 
is  now  (I819J  erecting.  In  1805,  the  exports  from 
Baltimore  amounted  to  10,859,480  dollars,  and  the  im- 
ports to  nearly  the  same.  In  181 1,  the  registered  ton- 
nage of  Baltimore  was  88,398  tons.  In  1817,  there 
was  a  private  insurance  office  and  eight  chartered  marine 
insurance  companies^  whose  nominal  capital  amounts 
to  4,000,000  dollars.  In  the  same  year,  the  chartered 
banks  in  Baltimore,  nine  in  number,  had  a  capital  of 
10,000,000  dollars. 

Annapolis  has  already  been  described  in  a  separate 
article.     See  vol.  ii.  p.  146. 

Frederickstown  is  a  fine  flourishing  inland  town,  con- 
sisting principally  of  one  broad  street,  built  of  brick 
and  stone.  It  has  seven  places  of  worship,  besides 
public  buildings.     Its  population  is  now  4500. 

Elklon  is  situated  near  the  head  of  Chesapeak  bay, 
on  a  small  river  of  the  same  name.     It  has  great  ad- 
vantages for  the  carrying  trade  between  Baltimore  and 
Philadelphia. 
JtiTcrs.  The  principal  rivers  of  Maryland  are  the  Patuxeht, 

which,  after  a  south-easterlv  course  of  110  miles,  emp- 
ties itself  into  the  Chesapeake,  between  Drum  and  Ce- 
dar points,  and  admits,  vessels  of  .250  tons  to  Notting- 
ham, 46  miles,  and  boats  to  Queen  Anne^  14  miles  far- 
ther ;  the  Patapsco,  the  Pocomdce,  the  Wicomico,  the 
Nanticoke,  the  Choptank,  the  Chester,  the  Sassafras, 
and  the  Elk.  The  Potowmac,  theSusquehannah,  and 
the  Youhiogany^  also  flow  throughj  or  bound  the  state. 
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About  two»thirds  of  Chesapeake  bay  are  in  Mary.  Mj 
land.    The  bay  is  nearlv  200  miles  long,  and  from  7  to  ^ 
SO  broad,  with  nine  fiUhoms  of  water.    It  has  num^ 
rous  branches,  which  are  navigable  20  or  80  miles  from 
the  outlet 

Iron  ore  of  a  good  quality  is  found  in  different  ptrts  Miota 
of  the  state.  Extensive  beds  of  nodular,  iron  ore  oc-  ><t! 
cur  about  three  miles  west  from  Baltimore.  Chromate 
of  iron  is  found  near  the  same  place.  Native  copper 
occurs  in  the  Blue  Ridge  in  Washingtim  county ;  ar- 
senical gr6y  copper  at  Pipe  Creek  and  at  Liberty,  and 
lead  ore  near  Baltimore.  Marble  is  wrought  near  the 
Potowmac  river  in  Montgomery  county,  and  two  beds 
of  coal  have  lately  been  discovered  near  Baltimore. 
Limestone  exists  in  great  ouantity,  and  forms  a  cavern 
in  Washington  county.  vVhetstooe,  fetid  carbonate  of 
lime,  agate,  jasper,  and  talc,  are  also  found  in  the 
county. 

The  university  of  Maryland  consists  of  Waahingtoo  Coiiq^ 
College,  at  Chestertown,  in  Kent,  and  of  St  John's  Col* 
lege  at  Annapolis.  The  first  was  founded  in  1787>  1a 
1811,  1000  dollars  a-year  were  added  to  its  revenues. 
St.  John's  College  was  instituted  in  1784.  In  181  l,the 
number  of  students  had  diminished  from  150  to  60. 
S^  Morse's  American  Geography,  p.  209,  and  War- 
den's SUUitlical,  PofUkal,  and  Hutortcal  Account  of  ike 
Untied  Stales  of  Northern  America,  vol.  ii,  p.  137,  £dio. 

1819. 

MARYPORT,  a  market  town  of  England,  in  the 
county  of  Cumberland.  It  is  pleasantly  situated  nesr 
the  sea,  on  the  river  Elden,  by  which  it  is  divided  in* 
to  two  parts.  The  streets  are  wide,  and  the  houses 
neatly  built.  On  each  side  of  the  river,  wooden  piers 
and  quays  have  been  erected.  About  100  vessels  be* 
long  to  the  port,  and  are  prindpally  occupied  in  ex- 
porting cgaIs  to  Ireland,  ana  in  importing  tmiber,  flax, 
and  iron  from  the  Baltic.  About  400  persons  derive 
employment  from  a  cotton  manufactory  established  here 
some  time  ago.  On  the  eminence  called  Mole  Hill  » 
an  artificial  mount,  whose  base  is  160  yards  in  circuit, 
and  is  nearly  surrounded  by  a  deep  ditdi.  The  number 
of  houses  in  1801  was  about  250,  and  the  population 
nearly  8000.  See  the  Beauties  ^  England  and  IVaks, 
vol.  ii.  p.  206. 

MASKELYNE,  Nevil,  D.D.  a  celebrated  English 
astronomer,  who  held  the  office  of  astronomer  royal  for 
nearly  hidf  a  century.  He  was  bom  in  London  on  the 
6th  of  October,  1732.  At  the  nge  of  nine  he  went  to 
Westminster  school,  where  he  made  great  pni^preu  in 
his  classical  studies,  and  at  the  same  time  exhibited  a 
taste  for  optics  and  astronomy.  .  It  is  a  curious  circum* 
stance,  that  die  solar  eclipse  of  1748  decided  the  at* 
Uchment  both  of  Maskelyne  and  Lalande  for  the  itucljr 
of  astronomy. 

In  1749,  Mr.  Maskelyne  went  to  Cambridge,  ana 
entered  first  into  Catherine's  HaU,  and  aflerwards  into 
Trinity  College.  In  1 754,  he  took  his  degree  of  R  A. ; 
in  1757,  that  of  A,M. ;  in  1764,  that  of  RI>. ;  andm 
1777,  that  of  D.  D.  In  1755,  he  accepted  of  the  co. 
racy  of  Bamet,  where  he  resided  several  years,  and  de- 
voted his  leisure  hours  to  the  study  of  astronomf. 
About  this  time  he  appears  to  have  made  different  cal- 
culations for  Dr.  Bradley,  the  asUonomer  royal  In 
1758,  he  was  chosen  a  fellow  of  Trinity- College,  Cam- 
bridge; and,  in  1759,  he  was  made  a  fellow  of  the 
Royal  Society. 

In  1761,  Dr.  Maskelyne  was  selected  by  the  Roy«l 
Society  to  go  to  St.  Helena  to  observe  the  transit  of  V»* 
nus  over  the  sun's  disc    He  accordingly  sailed  in  the 
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roe,  Sei-hone  fn'gste,  and  remained  ten  months  on  die 
'•    island,  where  he  made  accurate  observaticms  on  the 
^  tides,  on  the  force  of  gravity,  on  the  annual  paralUx  of 
Siriufl,  and  on  the  horary  parallaxea  of  the  moon. 

After  his  return  from  St  Helena,  Dr.  Maakelyne  pub- 
lished The  Sriiish  Mariners*  Guide,  in  which  he  parti- 
cularly explained  the  method  of  determining  the  longi- 
tude at  sea  from  lunar  observation.  In  1763,  he  per-i 
foraied  a  vovage  to  Barbadoes,  on  board  the  Princess 
Loaisa,  to  cfetermine  the  rate  of  going  of  Harrison's 
new  timekeeper ;  to  try  Mr.  Irwin's  marine  chair,  and 
to  make  other  astronomical  observations. 

Upon  the  death  of  Dr.  Bliss,  in  1764*,  Dr.  Maske- 
lyne  was  appointed  astronomer  royal ;  a  situation  which 
he  filled  for  46  years^  with  the  greatest  honour  to  him- 
self, and  the  highest  advantage  to  his  country.  As  a 
member  of  the  Board  of  Longitude,  he  submitted  to 
them  the  plan  of  a  nautical  almanac,  which  was  conse- 
quently begun  in  1767,  and  has  been  regularly  contir 
nued  since  that  time,  to  the  great  advantage  of  naviga- 
tion. In  1767>  he  published  a  work,  entitled.  Tables  re- 
quisiie  io  be  used  mih  the  Nautical  Almanac,  in  order  to 
fnd  the  Latitude  and  Longitude  at  Sea^  which  has  pass- 
ed through  numerous  edith>ns.  In  1770,  he  published 
Tobias  Mayer's  Tabulat  Motuum  Solis  et  Lunm,  to  which 
he  annexed  a  preface,  with  tracts  and  tables  of  his  own. 

In  the  year  1774,  he  went  to  Schehallien  in  Perth- 
shire, (see  our  article  Attraction  -of  Mountains^  Vol, 
III.  p.  80.)  to  measure  its  lateral  attraction,  with  the 
view  of  ascertaining  the  mean  density  of  the  earth ;  and 
the  paper  in  which  he  gave  an  account  of  these  obser- 
vations was  rewarded  by  the  Boyal  Society  with  the 
Copley  medal. 

The  first  volume  of  Dr.  Maskelyne's  observations, 
beginning  with  those  of  1765,  were  published  in  the 
year  1774,  at  the  command  of  his  Majesty  ;  and  other 
three  volumes  have  since  been  publishea  at  different 
times.  He  was  the  author  of  tweniy^iglU  Memoirs^ 
principally  on  astronomy,  which  have  been  published  in 
the  Philosophical  Transactions  from  I76O  to  1794. 

Dr.  Maakelyne  received  good  church  preferment 
^Tom  his  oc^ge ;  and  as  he  was  the  last  naiale  heir  of 
his  paternal  eetates,  his  income  was  considerable.  He 
manried,  when  radier  advanced  in  life,  the  sister  and 
co-heiress  of  Lady  Booth,  in  Northamptonshire,  by 
vhom  he  had  one  daughter.  After  an  illness  of  some 
numths,  Dr.  Maskelyne  died,  on  the  9th  February,  in 
the  79th  year  of  his  age^  and  was  succeeded  as  astrono- 
mer royal  by  John  Pond,  Esq.  whose  numerous  and  va- 
luable observaticms  with  the  splendid  instruments  con- 
stnicted  for  the  Royal  Observatory  by  Mr.  Troughton, 
have  done  honour  to  himself  and  his  country,  and  coiv 
tributed  greatly  to  the  promotion  of  astronomical  science. 

Dr.  Maskelyne  possessed  the  most  amiable  and  gen- 
tle dispositions,  and  patronised  with  the  most  friendly 
2^1  every  person  who  took  an  interest  in  his  favaurite 
science.  His  moral  were  equal  to  his  intellectual  qua- 
lities; his.  piety  was  sincere  and  unaffected;  and  his 
name  will  he  added  to  the  list  of  great  and  ^ood  men, 
who  have  honoured  their  genius  by  their  virtues,  and 
vlded  the  testimony  of  their  high  talents  to  the  truth 
of  the  Christian  faith. 

The  reader  will  find  a  full  account  of  Dr.  Maske- 
lyne's labours  in  our  articles  Astronomy,  -Attbac- 
Tiow,  MjcROMETSn,  and  Observatory.  A  very  in- 
teresting Eloge  of  him,  written  by  that  eminent  astro- 
Jwner,  the  Chevalier  Delambre,  is  published  in  the 
Memoirs  of  the  French  Institute. 

Mason,  William,  a  late  eminent  English  poet, 
was  bom  in  tb^ear  17S5.    His  £ither  was  a  dergy- 


manj  and  held  the  living  of  HuH  He  took  his  first  Maioo. 
degree  at  St  John's  college,  Cambridge,  from  whence  ^ 
he  removed  to  Pembroke  college,  m  which  he  was 
elected  a  fdlow,  in  1747-  In  1749,  he  became  a  mas- 
ter of  arts,  and  entered  into  holy  orders  in  1754.  He 
obtained  the  patronage  of  the  Earl  of  Holdemesse,  who- 
presented  him  to  the  valuable  rectory  of  Aston  in 
Yorkshire,  and  procured  for  him  the  iqspointment  of. 
chaplain  to  his  Maiesty.  In  1749,  he  prmted  an  Ode 
on  the  Installation  ^  the  Duke  {^Newcastle,  as  chancel- 
lor of  the  universi^  of  Cambridge,  which  gained  him 
some  reputation.  His  Monody  to  the  Memory  of  Pope, 
and  Isis,  an  Elegv,  added  to  his  fame ;  whicn  was  still 
fiuther  increasea  by  his  dramatic  poems  of  Elfrida,  pub» 
lished  in  1752,  and  Caractacus,  in  1759.  In  1756  he 
published  a  small  collection  of  Odes,  in  imitation  of 
Gray;  and,  in  1763,- a  collection  of  Elegies.  His- 
poems,  with  the  exception  of  the  Installation  Ode,  and 
Isis,  were  collected  and  published  in  J  764,  in  one  vo-. 
lume  8vo.  and  afterwards  went  through  several  edi- 
tions. The  first  book  of  his  English  Garden,. a  didactic 
and  descriptive  poem,  in  blank  verse,  appeared  in 
1772 ;  and  the  fourth  and  last  in  1781.  In  1775  he 
published  the  poems  of  his  friend  Mr.  Gray,  in  one 
volume  4to.  with  memoirs  of  his  life  and  writings. 

Mr.  Mason  was  warmly  attached  to  the  principles  of 
liberty,  and  gave  his  zealous  support  to  the  friends  of 
reform.  Dunng  the  American  war,  he  addressed  aa 
Ode  to  the  Naval  Officers  of  Great  Britain,  on  the  occa-« 
sion  of  Admiral  Keppel's  acquittal,  in  which  he  strong- 
ly expressed  his  disapprobation  of  the  hostile  measures 
pursued  against  our  transatlantic  colonies.  In  1782  he 
addressed  an  ode  to  Mr.  Pitt,  containing  many  manly 
and  patriotic  sentiments.  In  his  youth,  he  had  at- 
tempted a  translation  of  Fresnoy's  I«atin  poem  on 
punting,  which  he  now  revised  and  published,  in  1783, 
m  a  4to  volume,  enriched  with  the  annotations  of  Sir 
Joshua  Reynolds,  and  other  additions.. 

Besides  the  living  to  which  he  had  been  presented 
soon  afler  taking  orders,  he  obtained  the  preferments 
of  precentor  and  canon-residentiary  of  tlie  cathedral  of 
York  ;  where,  in  1788,  he  preached  an  Occasional  Dis» 
course  pn  the  subject  of  the  slave  trade.  In  the  same 
year  he  published  an  edition  of  the  poems  of  his  friend 
W.  Whitehead,  the  poet-laureate,  to  which  he  prefix- 
ed a  biographical  memoir ;  and  the  centenary  comme- 
moration of  the  revolution,  in  that  year,  called  forth  a 
new  exertion  of  his  lyric  powers^  in  a  Secular  Ode, 
which  breathed  his  usual  spirit  of  freedom.  He  was 
both  a  lover  of  music  and  a  proficient  in  that  art ;  and, 
in  1795,  he  published  Essays,  historical  and  critical,  on 
English  Church'Music.  An  additional  volume  of  his 
Poems  was  given  to  the  public,  in  1 797*  In  this  collectioi^ 
appeared  hlnPaUnody  to  Liberty,  expressive  of  the  change 
which  had  been  wrought  innis  political  principles  by 
the  melancholy  events  of  the  French  Revolution. 

Mr.  Mason  died  in  the  month  of  April,  1797j  at  the 
age  of  7^>  in  consequence  of  a  mortification  occasioned 
by  a  hurt  in  his  leg.  His  wife,  a  lady  of  amiable 
manners,  had  died  of  a  consumption  in  1767  i  and  was 
buried  at  Bristol  Cathedral.  On.  her  monument  were 
inscribed  some  very  tender  and  beautiful  lines  by  her 
husband. 

Mr.  Mason  was  a  man  of  exemplary  duuracter  in 
private  life,  and  distinguished  by  his  worth  and  active 
benevolence.  In  his  mannera,  nowevcr,  there  was  a 
degree  of  formality,  stateliness,  and  assumed  superiori- 
ty, which  is  not  unusual  among  men  of  eminence,  who 
have  been  accustomed  to  move  in  provincial  circles. 
As  a  poet,  he  excelled  more  in  lyric  than  in  dramatic 
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Kfaf Billon.  Morse'<A  American  Geography ,  p.  134,  and  Warden's 
Account  of  the  Untied  States,' yo\,  i.  p.  285,  £din.  I8I9, 
MASSILLONy    JsAN    Baptiste,    die   celebratMl 
French  preacher,  was  bora  at  Hieres,  in  Provence,  in 
the  year  1663.     He  was  descended  from  obscure  pa- 
rents, and  entered  the  congregation  of  the  Oratory  at 
-seventeen  years  of  age,  with  no  other  recommendation 
than  his  opening,  but  unassuming  talents.     He  very 
soon  attracted  the  notice  of  his  superiors,  by  whom  he 
was  destined  for  the  pulpit ;  and,  in  obedience  to  their 
judgment,  more  than  his  own  wishes,  applied  himself 
to  the  study  of  eloquence.    Having  pranounoed  the 
funeral  oration  of  Villeroy,  archbishop  of  Lyons,  and 
Villars,  archbishop  of  Vienne,  his  fame  spread  so  ra- 
pidly that  he  was  invited  to  Paris  by  the  Cardinal  de 
rfoailes,  who  placed  him  in  the  seminaiy  of  St.  Mag- 
loire,  and  promised  to  take  charge  of  his  fortunes. 
His  first  sermons  produced  all  the  impriession  which 
had  been  anticipated ;  and,  as  soon  as  lie  appeared  in 
the  churches  of  Paris,  he  eclipsed  all  his  predecessors 
in  the  eloquence  of  the  pulpit     In  1699,  h®  ^»  &P* 
^inted  to  preach  at  Versailles  before  the  court,  and  the 
exordium  of  his  first  discourse  before  Louis  XIV.  has 
»been  considered  as  a  striking  union  of  eloquence,  ad- 
•dress,  and  apostolic  fidelity.     "  Sire,*'  he  said  to  the 
king,  '<  if  the  world  were  her^  speaking  to  your  majes- 
ty, it  would  not  say  to  you,  '  Blessed  are  they  that 
.mourn :'  (the  words  which  he  had  chose  in  his  text) 
-Blessed,  would  it  say  to  you,  the  prince  who  has 
.never  fought  but  to  conquer ;  who  has  filled  the  uni- 
verse with  his  name ;  who,  in  the  course  of  a  long  and 
•flourishing -reign,  has  enjoyed  with  splendour  all  that 
.man  admire— the  greatness  of  his  conquests,  the  love 
of  his  people,  the  esteem- of  his  enemies,  the  wisdom  of 
his  laws— but,  Sire,  Jesus  Christ  sp^iks  not  as  the 
world  speaks."    In  1704  he  made  his  second  appear- 
ance before  the  court  with  still  greater  applause  from 
the  monarch.    After  the  death  a£  Louis  XIV.  he  was 
appointed  by  the  regent  to  the  Bishopric  of  Clermont 
in  1717>  and,  in  the  following  year,  was  called  to 
preach  before  the  young  king,  who  was  then  only  nine 
years  of  age.    On  this  occasion  he  composed,  m  less 
than  three  months,  those  discourses  which  are  known 
under  the  name  of  Petit'Careme,  and  which  are  regard- 
ed as  the  master-piece  of  their  author.     In  the  year 
1719  he  was  admitted  a  member  of  the  French  aoide- 
my,  but  almost  immediately  afterwards  departed  to  bis 
diocese,  where  he  continued,  in  the  most  exemplary 
manner,  to  discharge  the  duties  of  his  office,  with  littte 
interruption,  till  his  death  in  1742. 

Massillon,  in  his  personal  character,  was  distinguish- 
.«d  by  the  most  unafected  humility,  and  does  not  ap- 
pear to  have  ever  been  intoxicated  by  the  celebrity 
which  he  aequired ;  though,  at  the  same  time,  he  was 
not  insensible  to  the  eommendations  with  which  he  was 
overwhAmed.  To  one  of  his  brethren,  who  was  con- 
gratulating him  on  the  success  of  his  discourse,  he  re- 
plied :  ^'  The  devil  has  told  me  idl  that  already,  more 
elocjuently  than  you."  He  made  no  pretension  to  sii- 
•  perier  sanctity,  but  aeknowledoed  the  existence  in  his 
own  heart  of  all  the  evils  whicm  he  exhorted  his  hear- 
ers to  combat.  When  some  had  expressed  surprise, 
how  a  person,  devoted  by  his  office  to  retirement, 
should  know  the  world  so  well  as  to  be  able  to  draw 
such  correct  pictures  of  the  passions,  especially  of  self- 
love,  he  candidly  replied,  "  I  have  learned  to  draw 
them  by  studying  m;^self."  His  sentleness,  politeness, 
and  cheerful  disposition,  rendered  his  society  peculiar- 
ly attractive,  and  endeared  him  in  the  highest  degree 
io  his  friends,  but  more  particularly  to  the  clergy  and 


people  of  his  diocese.  In  his  office  of  bishop  he  ap-  < 
plied  himself,  with  unremitting  and  affectionate  atten- 
tion, to  promote  the  welfare  of  all  who  were  pitted 
under  his  charge.  He  employed,  for  the  instniction  of 
the  poor,'  the  same  talents  which  had  attracted  the  ad- 
miration of  the  great ;  and  perhaps  the  most  eloquent 
of  his  discourses  are  those  which  he  addressed  to  hii 
clergy,  in  which  he  inculcates  upon  them  those  virtuet 
of  their  office,  of  which  he  presented  them,  in  hia  own 
conduct,  BO  engaging  an  example.  He  adorned  his 
principles  and  his  office  by  the  most  disinterested  bei 
neficence  and  active  humanity ;  and,  besides  expend- 
ing the  greater  part  of  his  income  in  relieving  toe  in- 
digent, he  often  employed  his  influence  with  the  cooit 
to  procure  for  the  inhabitants  of  his  diocese  a  diminiu 
tion  of  the  imposts  to  which  they  were  subjected.  Bot, 
while  he  ^so  ably  advocated  the  cause  of  reltgton  by  his 
talents,  aind  adorned  its  principles  by  his  eismple,  he 
was  at  once  most  zealous  and  resolute  in  suppresting 
the  'superstitions  by  which  it  was  degraded  in  his  dis- 
trict ;  and,  when  the  clergy  of  Clermont  were  sihidto 
publish  his  prohibition  of  certain  unbecomhig  procei* 
sions,  to  which  the  inhabitants  were  greatly  attadied, 
he  ascended  the  pulpit  in  person,  and  prodaimed  his 
own  edict  to  the  tumultuous  audience. 

His  productions  for  the  pulpit,  which  have  been  w 
generally  admired,  are  remarkable  chiefly  for  the  nnited 
elegance  and  simf^icity  of  the  language ;  for  the  aiftci* 
ing  eloquence  of  the  sentiments ;  ana  for  the  uofei^. 
ed  earnestness  which  appears  in  the  preadier  to  im* 
press  the  truths  which  they  discuss  upon  thehesrtiof 
the  hearers.  This  last  quali^  serves  to  excuse  thit 
sameness  of  idea  which  is  so  onen  observed  in  rasnyof 
them,  recurring  again  and  again  under  a  rtdi  vinelj 
of  expressions  and  illustrations.  His  manner  as  i 
preacher  was  well  suited  to  the  style  of  doqoeooe 
which  he  had  adopted.  **  Upon  entering  the  pulpit,** 
says  D'Alembert,  "  he  appeared  deeply  penetrated  hf 
the  great  truths  which  he  was  about  to  utter,  with  ha 
eyes  cast  down,  a  modest  yet  collected  air,  without  anv 
violent  motion,  and  almost  without  any  gestures  at  aD, 
but  anhnatinc  the  whole  with  a  touching  voice  of  sen* 
sibility,  he  diffused  over  his  audience  thai  religioQ* 
emotion  which  his  exterior  indicated,  and  made  hinueir 
be  heard  with  that  profound  silence,  by  which  el(v 
quence  is  better  praised  than  by  the  loudest  appisose." 
The  celebrated  actor  Baron,  on  leaving  the  church  af- 
ter hearing  one  of  his  discourses,  said  to  a  friend  vho 
accompanied  him,  "  This  man  is  an  orator,  and  we  ait 
only  players."  The  effect  of  his  sermons,  deliveml  in 
this  manner,  is  said  to^iave  often  been  extrsoedinarily 
impressive.  When  preaching  his  sermon  <«  Go  the 
Small  Number  of  the  Elect,"  the  whole  audience,  at  a 
certain  passage  of  it,  was  aeised  with  a  sudden  aod 
violent  emotion,  so  that  almost  every  person  half-nae 
from  his  seat  by  a  kind  <^*  involuntary  and  dmulta* 
neous  movement. 

An  edition  of  his  works  was  published  by  his  ne« 
phew  at  Paris  in  17^5,  in  14  vols.  12mo.  containiflj 
sermons  for  advent,  lent,  funeral  orations,  and  other 
discourses ;  the  ten  sermons  known  by  the  ii*P^ 
Petit  Careme;  Conferences  Ei'clesiastiques,  delivered 
in  the  semmary  of  St.  Magk>ire  after  his  anirsl  st 
Paria ;  diai^ges  addressed  to  the  clergy  of  his  diocese; 
and  paraphrases  on  several  of  the  Psums.  A  collecooa 
of  his  most  striking  passages  was  published  at  Psris  ^ 
•  1748,  in  one  volume  l2mo.  by  Abbe  de  la  Porte,  co- 
titled  PentSei  sur  differmi  su^,  de  mtrok  d  « 
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MATERIA  MEDICA. 


Matcria  Meoica  is  an  auxSiarybrandi  of  the  sdeiioc  they  hod  overthrown  the  theory  of  their  antaffonistSj     M«ft€m                J 

of  Medicine^  which  treats  of  the  nature  and  properties  fell  themselves  into  the  grossest  errors  of  creduBty  and     M<dKa>^ 

of  all  the  substances  that  are  employed  for  the  cure  of  enthusiasm.  A  certain  portion  of  superstition  seems  al«  '-*■  ■  •■ 

dunaeSk    By  smne  ¥qriterB  the  term  has  been  used  in  a  most  necessarily  to  attach  itself  to  medicine^  and  has  al« 

more  comprehensive  sense;  and  has  been  made  to  em-  ways  been  found  connected  with  it  from  the  earliest 

bnoe  an  account  of  all  the  means^  of  whatever  Jund,  times.    Generally^  however,  it  appears  merely  to  have 

which  have  been  adapted  for  this  purpose;  thus  includ«  shared  in  the  common  finulties  of  the  contemporary 

ing  the  effects  of  diet,  climate,  air,  and  in  short  of  all  age,  whereas,  duiinff  this  period,  it  was  involved  in  pe* 

those  circumstances  which  may  in  any  way  be  consider-  culiar  darkness.    The  wildest  dreams  of  astrology  and 

cd  18  affecting  the  health.     But  we  think  that  this  me-  magic  ^ere  applied,  even  by  the  most  learned  men,  to 

thod  of  extending  the  term  is  both  literally  incorrect,  the  explanation  of  the  action  of  remedies ;  and  the  three 

and  ia  also  leaa  commodious  than  the  plan  whidi  we  kingdoms  of  nature  were  ransacked  for  substances  the 

propose  to  adopt,  of  restricting  it  to  those  substances  of  most  extravagant,  the  most  rare,  or  the  most  disgusting, 

a  material  nature  which  are  gencarally  dmominated  Me-  conceiving  that  dieir  medical  virtues  must  bear  an  ex- 

dicmes.  act  ratio  to  these  qualities. 

With  respect  to  the  history  of  this  department  of  me-  For  about  two  centuries  the  scienoe  of  medicine  ee-  Chcariali 

dical  science,  and  the  progress  which  it  has  mdually.  nerallv,  and  that  of  the  materia  medica  in  particuuir,  fad  (ialA- 

made  to  its  present  improved  state,  we  shall  nere  take  was  almost  entirely  occupied  with  the  controversies  be-  ^'^ 

only  a  very  brief  view  of  the  subject,  reserving  a  more  tween  the  chemists  and  the  Galenists ;  the  former  de? 

paiticular  account  of.it  for  the  historical  part  of  the  ar-  riving  their  ideas  firom  the  doctrines  of  the  followers  of 

tide  Medicine.    In  Act,  the  history  of  Materia  Medica  Paracelsus,  and  the  latter  being  the  opposers  of  the  new 

u  so  interwoven  with  that  of  Medicine  generally,  that,  opinions,  who  still  adhered  to  die  tenets  of  the  ancients. 

were  we  to  give  a  complete  view  pf  the  former  in  this  A  more  particular  account  of  this  controvert  will  be 

place,  it  would  either  lead  us  into  mndi  repetition,  or  found  under  the  article  Medicine  ;  at  present  we  shall 

vemust  leave  the  latter,  whidi  is  the  leading  and  more  only  remark,  that  wild  and  ridiculous  as  were  the  pio- 

mportflDt  topic,  in  a  very  imperfect  state.  fessions  of  the  alchemists,  still  it  may  be  considered  as 

The  earliest  writer  who  appears  to  have  devoted  him-  eventually  a  fortunate  circumstance  for  the  progress  of 

sdf  eidusivdy  and  specifically  to  the  study  c^the  ni»-  knowledge,  that  something  occurred  to  check  me  un- 

t  teria  medica  is  Dioscorides;  but  his  account  of  reme^  reasonabfe  attachment  that  then  subsisted  to  all  the  by- 

^  and  of  their  medical  qualities,  is  thrown  together  potheses  of  die  ancients,  and  to  rouse  the  torpid  facul- 

without  order^  and  is  totally  devoid  of  accuracy  or  dis*  ties  of  the  human  mind,  which  seemed  to.  be  entirely 

crimination.    The  writings  of  this  author  abound  with  paralysed  by-  superstitious  bigotrv  for  every  opinion 

examples  of  what  may  be  called  false  experience,  where  that  was  thought  to  be  sanctioneci  bv  the  authority  of  ' 

I»wen  or  qoalitiea  are  ascribed  to  substances  whieK  are  Galen.    Theearlier  attempts  of  the  diemists  to  refonn, 

uto^er  imaginary  and  without  &undation>;  and  they  or  radier  to  alter  the  materia  medica,  consisted  princi- 

ouubit  so  msn^  instances  of'  credulity  and  superstition  pally  in  the  introduction  of  a  set  of  medicines  which               ' 

u^  no  person  in  the  present  day  would  {dace  any  eon-  were  much  more  powerfiil  than  those  which  had  been 

^'^^^Dce  in  his  statements,  or  expect  to  obtain  from  them  previously  in  use.     Instead  of  the  multifarious  masses 

>&yTeaIin£ormation.    Galen,  m  different  parts  of  his  of  what  were  called  simples,  which  composed  the  nre- 

uuhifimoaa  worka^  has  sug^^ested  a  metboaical  dassiii*  scripti<ms  of  the  Galenists,  consisting  principally  of  ve- 

caton  of  remedies;  'but  it  is  derived  entirely  from  his  getable  decoctions  or  extracts,  the  chemists  emi^yed 

>>}'pothecical  opinions  respecting  the  qutdities  of  tiie  metallic  preparations,  distilled  spirits^  and  tinctures. 

^^I'^ti  of  bodies,  and,  thereSire,  according  to  our  One  of  the  articles  wl^ch  gave  rise  to  the  warmest  con« 

freseDt  ideas  upcm  thp  subject^  is  to  be  considered  as  troversies  of  that  period  was  antimony.   This  substance 

^^S  £d]acious.     The  Arabians,  although  they  in-  was  brought  forward  by  the  chemists  vrith  the  most  e^ 

>fWQoedniany  now  artides-into  the  p^ractice-  of  medi-  travagant  eulogiums,  and  was  as  violently  condemns       , 

P^,  and  more  especially  enriched  it  with  chemical  pre-  ed  by  tbe.  opposite  party  as  a  virulent  and  deacfly  poi- 

f'^^  ^en  from  the  meUl%  still  adhered  to  the  son. 

I^ic  theory.    They  maintained  the  four  qualities  <^  It  was  not  until  the  beginning  of  the  17th  century  Grado^ 

^  cold,  mcnat,  and  dry,,  with  all  their  combinations  thai  these  violent  feuda  b^;an  to  subside,  and  that  men  refiMQt.     . 

^  modifications,  and  cannot  be  considered  as  having  altered  upon  the  discussion- with  their  minds  in  such -a 

any  degree  promoted  the  science  of  the  materia  me-  state  as  to  have  any  chance  of  discovering  the  truth. 

t^   1^^  they  made  some  additions  to  it  as  a  me-  This  happy  revi^tion  was  effected  in  a  graidual  man- 

^  ait    When  the  chemical  doctrines  of  patholo*  ner,  partly,  in  censequenoe  of  the  generiu  difiusion  of 

jB '  «ere  broached  by  Paracelsus,  it  gave  a  new  turn  to  science  which  was  taking  place  tlmiugh  die  western 

lt(L!!r^  ^  every  department  of  medicine ;  but  the  parts  of  £urope>  and  more  particularly  from  the  im« 

^*7^  «Jte>'ati«is  that  took  place  can  scarcely  bp  provements  which  were  mad^  about  this- period  in  che- 

te^'h   1^  i^Fovements.    The  hypotheses  of  the  (ia-  mistry  and'  natural  history.     The  «lehemy  of  the  dark 

taTnt     j^^  founded  upon  false  principles  of  rea-  ages,  with  all  its  bigotry  and  mysticism,  now  assumed 

Isenl'l      ^  ^P®^<^  deduction  from  facts,  had  still  the  form  of  a  philosm>hical  investigation  into  the  pro- 

-     ^^^ce  of  science,  wh^eaa  the  alchemists,  afWr  p^e^  of  matter^  and  ^e  superstition  and.  credulity 

"^liiLfAUif.K                                     '        '  "                                      2.a. 
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which  had  been  connected  with  the  virtues  of  medi- 
cines^ was*  gradually  refined  into  a  rational  inquiry  re- 
specting their  growth  and  production^  with  an  exami- 
nation of  their  physical  properties,  and  their  action  on 
the  living  body. 

But  although  mankind  had  discarded  many  of  their 
former  prejumces^  and  had  entered  into  a  more  correct 
path  than  that  of  their  predecessors,  still  a  long  time 
elapsed  before  th^  were  able  to  shake  off  all  their  er- 
rors. The  first  effect  of  the  improvement  which  we 
have  been  describing,  was  «  kind  of  union  between  the 
parties,  who  were  each  c^  them  anxious  to  lend  their 
assistance  to  promote  the  progress  of  knowledge.  The 
earliest  attempts  that  were  made  in  consequence  of  this 
Go>operation,  were  principally  directed  to  ascertain  the 
virtues  of  vegetable,  by  subjecting  them  to  chemical 
analysis  ,*  but  the  analysis  that  was  empWed  was  al- 
most exdttsively  confined  to  the  action  of  fire,  or,  as  it 
was  called,  destructive  distillation.  The  French,  wlio 
had  ao^piired  the  most  experience  in  chemical  maiupu- 
lations,  axdently  engaged  m  this  pursuit,  and  submitted 
a  vast  variety  o£  vegetable  aubstanoes  to  this  kind  €f 
examination.  The  result,  however,  of  all  these  trialsy 
fiMim  reascns  which  we  are  well  able  to  comprehend, 
was  entirely  useless;  for,  whatever  diflerence  there 
might  be  in  the  sensible  or  medical  properties  of  the 
aubstances  that  were  examined,  it  was  soon  found,  that, 
by  the  operation  of  fire,  nearly  the  same  ingredients 
were  procured  from  all  of  them. 

These  abortive  attempts  at  chemical  analysis,  were 
continued  with  miteh  assiduity  until  about  the  middle 
of  the  last  century,  when  a  different  method  was  adoijpt- 
ed,  for  which  we  are  diiefiy  indebted  to  the  Crerman 
chemist  Neumann,  and  to  Cartheuser.  The  Funda" 
menta  Materia  Medioag  of  this  latter  author,  may  be 
considered  as  among  the  most  respectable  works  on  the 
subject  which  had  appeared  at  the  time  of  its  publica- 
tion,  while  the  science  of  chemistry  in  general,  and  es- 
pecially that  of  vegetable  substances,  was  materially 
advanced  by  the  labours  of  ihe  former.  Neumann  en- 
tirely rejects  the  action  of  fire,  as  employed  for  the  pur- 
pose of  destructive  distillation,  and  substitutes  for  it 
the  agency  of  different  menstrua,  so  as  to  separate  the 
various  constituents  from  each  other  into  the  several 
classes  of  sahs,  oils,  resins,  &c.  in  a  way  which,  although 
hnperfect,  compared  with  the  present  state  of  chemical 
science,  was  greatly  superior  to  Uiat  of  his  predecessors. 
After  Neumann  and  Cartheuser  had  pointed  out  the 
proper  method  of  proceeding  in  the  application  of  che- 
mical analysis  to  organized  bodies,  the  subject  was  taken 
up  by  various  experimentalists  in  different  parts  of  Eu- 
rope. France,  as  she  took  the  lead  in  chemical  science 
generallv,  has  been  the  most  distinguished  in  this  par- 
ticular aepartment  of  it ;  and  even  m  the  present  day, 
we  are  indebted  to  her  for  a  great  portion  of  our  most 
interesting  information  on  this  topic 

As  the  study  of  natural  histoiy  became  an  object  of 
more  general  attention,  and  the  observations  Aat  were 
-made  began  to  partake  of  the  state  erf"  general  improve- 
ment, which  was  gradually  extending  itsetf  to  every 
bcanch  of  science,  the  knowledge  of  medical  substances 
was  enlarged  and  corrected,  and  the  errors  wludi  had 
.'been  entertained  respecting  them  were  progressively, 
although  8k>wly  removed.  The  earlier  botanists,  wh^ 
describisig  the  exitemal  characters  and  sensible  qualities 
of  plants,  usually  added  an  account  of  their  reputed 
virtues  in  iBedidne,  and  attempted  to  arrange  them  ac- 
cording to  their  obvious  effects  upon  the  body ;  andal- 
lliough  their  first  effints  were  frequently  incorrect  and 


ill  directed,  they  led  to  more  aecuMe  ideaft  upoft  thfe  ^ 
subject,  and  are  consequently  entitled  to  our  iiodce.  ^ 
In  this  point  of  view  we  mav  regard  the  laboun  of  ^ 
Gesner,  the  two  Bauhins,  and  especially  of  Rav,  vho 
was  one  of  the  first  naturalists  that  possessed  tnetnie 
spirit  of  philosophy.  Improvements  were  graduiUj 
added  by  their  successors,  until  the  whole  science  re. 
ceived  a  new  impulse,  and  assumed  a  new  aspect  fivD 
the  genius  of  the  celebrated  Linnsus. 

In  Uiis  very  brief  sketch  of  the  progress  that  ve  Srts 
made  in  the  knowledge  of  the  materia  medics,  we  ^  «]ia 
not  attempt  to  give  a  regulardetail  of  thedifferautwn. 
ters  who  successively  exercised  themselves  upoo  Aii 
ti^ic.  Although  we  may  include  in  the  list  some  of 
the  most  learned  and  industrious  men  who  havesdon- 
ed  the  pn^ession  of  medidne,  yet  it  rni^rtunately  bp. 
pass,  that  no  department  of  science  was  so  long  in  it- 
taining  what  we  should  now  call  a  rational  state, « 
that  which  profiesses  to  give  an  acommt  of  the  ntoie 
and  powers  of  medicmea.  It  was  soon  found,  thtt  ifl 
the  attempts  which  were  made  to  ascertain  the  proper- 
ties  of  the  articles  of  the  materia  medica  fromhypodtt* 
tical  principles  were  of  no  efiect ;  that  experience  ougiit 
to  be  the  sole  guide ;  and  that  the  only  nietiiod  wmdi 
promised  any  success,  was  to  collect  from  the  bat 
sources  of  information  the  most  authentic  fiicts,  and  if- 
terwards  to  arrange  the  fru:ts  thus  obtuned  in  a  seienti* 
fie  form.  The  plan  €(£  proceecKng  was  correct,  hut  tlM 
execution  of  it  was  miserably  defective.  It  would  vtm, 
that  no  sooner  did  the  authors  undertake  thn  ofioe^ 
than  they  resigned  themselves  to  a  state  of  complete 
credulity,  and  received  implidtl  v  every  thing  dist  vis 
told  them  without  selection  or  discrimination.  One  of 
the  earliest  of  the  modems,  who  for  a  long  time  vis 
referred  to  as  a  standard  author!^,  is  Shroeder ;  but  lie  SM 
seems  to  have  satisfied  himself  with  merely  co|i]riog 
from  the  ancients,,  and  transcribing  all  the  tules  thit 
were  told  him  by  his  contempcHraries.  Nor  can  we  be^ 
stow  much  more  praise  upon  PauU  of  Copeiditfen; 
nor  upon  Wedel,  who,  although  for  many  yean  boliloig 
a  professorial  chair  at  Jena,  and  much  celebrated  icr 
his  learning,  has  given  his  sanction  to  all  the  foQies  of 
astrology  and  magic. 

We  may  observe,  indeed,  some  little  progress  towtrA 
a  more  rational  view  of  the  subject,  in  the  essay  of  Her- 
mann, professor  of  botany  at  Leyden,  who  publiAed 
on  the  materia  medica  early  in  the  last  centoiy ;  >^ 
about  the  same  period  a  more  correct  npirit  b«gsn  to 
show  itself  in  France,  where  the  w^fks  or  Chomd,  an^ 
still  more  of  Geoffroy,  manifested  a  considerable  io-  ^ 
provement  in  general  science,  as  weU  as  a  decided  id- 
vance  in  the  art  of  discrimination.  Still,  however,  evco 
in  that  country,  a  vast  mass  of  superstition  and  credu* 
lity  remained ;  of  which  we  cannot  bring  fiirwiid  i 
stronger  example,  than  the  second  jpart  of  the  SyMif^ 
ofLieutaud,  which  was  pubhshea  in  1765,  awritffl^ 
who,  from  his  creneral  character  and  hk  situation,  nKJ 
be  «g^ed  «  po«««i„g  dl  the  knowledge  of  to  H. 

and  nation. 

We  think  that  our  own  country  mav  jusdy  boot  ff 
having  produced  the  first  rational  work  on  the  mstertf 
medica,  in  which  a  due  discrimination  was  sttei^teo 
between  real  and  false  experience,  and  where  nothiiC 
was  asserted  respecting  the  qualities  or  powers  of  ^ 
dicines  which  was  pJpably  fUse  or  ridiculous.  ^ 
refer  to  the  publication  of  Lewb,  a  work  whidi  cw>s« 
a  greater  actual  advance  in  the  state  ofthe  science^ 
any  which  had  preceded  it,  and  whxdi,  ^^^^^j^ 
wards  improved  by  Dr.  Aildn,  may  atill  be  regarded  » 
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ii   wj  valuable  perfonaianoe.    His  reputation  \m  indeed  with  respect  to  the  exact  object  ofpursuit;  but  by  the    Mateda 

*    been,  in  some  measure^  eclipsed  by  the  still  greater  latter  of  them  we  have  obtained  much,  useful  know-    ^f^*^ 

'  merit  of  the  lectures  of  CuUen  on  tne  materia  medica,  ledge  respecting  the  chemical  constitution  of  the  va-    -^^  ^ 

which  were  publidied  not  long  after  Lewis's  treatise;,  rious  substances  employed^  and  we  have  been  enabled 

and  which,  we  are  disposed  to  consider  as  perhaps  the  to  make  many  valuable  additions  to  the  art  of  phar- 

most  ingaiious  production  of  that  celebrated  writer,  inacy.     In  many  cases  we  have  learned  how  to  extract 

Among  the  worlu  of  real  merit  which  appeared  during  the  most  active  mgredient  firom  a  compound  mass,  and 

the  last  half  century,  we  must  not  omit  tne  treatises  of  thus  to  employ  certain  medicinal  agents  in  a  more  pure 

Vogel^  the  learned  professor  of  Gottinffen;  that  of  Lin-  or  concentrated  state;  and  by  the  operations  of  cfae- 

nsus,  wi  edited  by  Sduroeber ;  that  of  Bergius,  the  pu-  mistry  we  have  likewise  been  enabled  to  form  a  ^mfltf 

pil  of  Linneus ;  and  the  elaborate  performance  of  Mur-  of  new  combinations,  possessed  of  very  valuable  quah- 

njr  of  Gottingen,  with  the  continuation  by  Gmelin.  ties,  which  compose  some  of  the  most  important  artl- 

(OB     It  will  not  be  expected  that  we  should  attempt  to  des  of  the  materia  medica. 

tf  give  an  analysis  of  all  the  works  that  have  been  men-  When  the  science  became  attended  to  by  naturalists,  phyricd 

'    tioned    Widi  reaptot  to  the  earlier  of  them,  they  are  they  were  more  disposed  to  regard  the  external  and  propetiiei^ 

now  to  be  r^arded  rather  as  objects  of  literary  curio-  sensible  properties  of  the  articles,  and  to  consider  them 

ai^  than  or  actual  value,  so  we  shall  j^ass  them  by  as  objects  for  classification  and  arrangement,  upon  the 

without  fiuther  notice ;  but  it  may  be  desunble  to  give  same  principles  with  the  other  bodies  in  nature.    The 

nme  account  of  the  later  productions,  and  more  par-  earlier  botanists  generally  considered  it  an  essential 

ticularly  of  the  method  which  the  several  authors  have  part  of  their  business  to  enumerate  the  supposed  medi- 

idcqrted  in  the  arrangement  6£  dieir  materials.    As  the  cal  virtues  of  plants ;  but  as  they  were  themselves  fre- 

daesificstioiia  that  have  been  formed  depend,  in  part  auendy  unacouainted  with  medicine  and  pathology, 

at  kasty  upon  die  sui^iosed  knowledge  of  the  virtues  or  they  were  obliged  to  rely  upon  the  information  of 

qualities  <»  the  substances,  it  wiU  be  proper  to  premise  others,  and  were  thus  led  to  fill  their  works  with  the. 

a  few  observations  upon  the  different  means  that  have  grossest  errors  and  absurdities.     The  authority  of  theic 

been  empbyed  for  ascertaining  these  qualities.  names  tended  unfortunately  to  five  a  sanction  to  their 

^      It  is  perhaps  not  easy  to  determine  in  what  way  man-  errors ;  they  were  transcribed  from  one  work  to  ano- 

'    kind  fint  acqulzed  their  ideas  of  the  supposed  virtues  ther,  and  preserved  with  a  kind  of  relkrious  veneration^, 

of  the  various  substances  that  were  used  in  medicine,  without  inquiring  into  the  sources  whence  they  origin 

Probably  it  was;,  in  the  first  instance,  from  experience  nally  proceeded,  or  the  grounds  €£  their  credibility, 

or  analfMry ;  but  the  experience  was  very  limited,  and  The  great  LinnGeas>  by  whom  the  whole  rai^  of  na- 

indeed  nrequently  incorrect,  and  the  analogy  was  often  tural  Knowledge  was  reformed  and  re-modefied,  con-^ 

entirdy  unfounded.     By  degrees  opinions  would  be  tributed  materially  to  the  purification  of  the  materia 

adopted  that  were  derived  more  immediately  from  theo-  medica.     He  rejected  neariy  the  whole  mass  of  tradi- 

ryj  but  a& the  theory  itself  was  in  almost  every  in-  tion  that  had  been  accumuwing  for  ages,  established  a 

stance  fiilse,  the  ideas  that  were  connected  with  it  were  correct  examination  of  the  sensible  properties  of  sub- 

neoessarilv  so  likewise.     Dioscorides  professes  to  have  stances,  and  instituted  an  inquiry  into  tne  correspond- 

derived  au  his  knowledge  of  the  properties  of  substan-  ence  between  their  sensible  and  their  medicinal  quali- 

les  from  the  dqperience  either  ot  himself  or  of  othm ;  ties,  and  upon  the  connexion  or  relation  which  they 

and  fidladous  as  this  experience  frequently  was,  it  may,  bear  to  each  other, 

upon  the  whole,  be  considered  as  leading  to  errors  <^  In  this,  as  in  the  attempts  that  were  made  to  obtain  Effect  of 
IcM  magnitude  than  the  hypotheses  of  Galen.  The  a  knowledge  of  the  virtues  of  plants  by  chemical  ana*  this  p]ai|» 
opinions  of  the  chemistB,  although  professing  to  be  lysis,  the  advantage  that  has  resulted  from  the  examina- 
founded  upon  experiment,  must  be  considered  as  com-  tion  was  rather  cmlateral,  than  exactly  that  whidi  die 
psntively  in  a  very  few  instances  only,  the  Intimate  inquirers  proposed  to  themselves.  It  is  not  often  that 
KSttlt  of  correct  observation.  They  were  in  reuity  de«  we  are  able  to  predict  the  medical  properties  of  a 
rived  from  the  philosophy  of  the  times,  or  at  least  from  plant  from  the  place  which  it  occupies  in  a  botanical 
whst  ttsmped  taat  title ;  and  accordingly  we  find  that  arrangement,  or  even  from  those  characters  which  are 
diiTereiit  writers  ascribed  difierent  quanties  to  substan-  more  especially  the  objects  of  attention  to  a  naturalist* 
Ctt»  or  explained  their  c^ration  on  the  living  body  Even  when  plants  have  been  arranged  in  what  are 
i^oD  the  principles  oi  astrology,  magic,  and  all  the  called  dieir  natural  families,  we  find  it  impossible  to 
^^nldestdreamB  of  superstition.  -  form  more  than  a  conjecture  respecting  thebr  operatioa 
M*  When  a  more  rational  view  of  the -subject  began  to  upon  the  living  body,  and  we  perpetually  meet  with 
be  taken  by  the  writers  of  the  last  century,  these  doc-  the  most  remarkable  exceptiona  to  any  general  rules 
tnnes  were^  for  the  most  part,  discarded,  and  were  which  wfflnight  be  disposed  to  deduce  from  classifica- 
jndiially  superseded  by  more  correct,  although  still  tions  of  this  kind.  There  are  indeed  some  few  cases 
nl  bj  impofect  views  of  tlie  subject  The  chemical  phy-  in  which  analogy  may  perhaps  have  led  to  the  first 
I.  nology  wasat  that  period  the  prevailing  doctrine;  and  trial  of  the  virtues  of  a  plant,  but  the  instances  of  this 
SB  it  followed^  from  the  principles  of  this  hypodiesisy  description  are  so  rare,  that  we  could  not  venture  upon 
tw  medicines  act  by  their  diemical  propertiesj  it  any  experiments  of  this  nature  without  the  greatest 
Koned  a  natural  and  proper  object  of  inouiry  to  sub-  caution.  In  short,  we  may  conclude,  that  the  «ily  ad- 
ject the  articles  of  the  materia  medica  to  diemical  exa-  vantage  which  we  are  to  expect  from  the  assistance  of 
>|^ation,  m  order  to  discover  in  what  particular  parts  aatur^  history^  tB  to  ascertain  correctly  the  identit]^  of 
their  chemical  qualities  resided,  or  what  were  the  con-  the  substances  which  we  employ,  an  advantage  wmch, 
■utuents  which  produced  certain  effects  upon  the  sys-  however^  we  shall  not  be  disposed  to  undervalue,  when 
^  This,  aa  we  have  observed  above,  was  first  att-  we  reflect  upcm  the  great  uncertainly  that  attends  all 
mpted  by  the  action  of  fire  alone,  and  afterwards  by  the  descriptionB  of  we  older  writers  on  the  materia 
wat  of  various  chemical  re-agents.    No  very  important  medica,  contrasted  with  the  aocunu^  and  precision  of 

™«mation  was  obtained  from  either  of  these  sotti«es  tbemedoniAi    So  much  indeed  is  tfa»  the  case,  tbit  a 

t. 
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considerable  wot  of  the  enerienoe  of  llie  older  authors 
18  rendered  of  oomparati  veljr  little  value,  firom  the  dif- 
ficulty or  indeed  unpossibility  which  we  find  in  de-  • 
termining  to  what  substances  their  descriptions  refer. 
We  shall  not  think  it  necessary  to  dwell  long  upon 

ptopfrtici.  the  method  that  has  been  adopted  J>y  some  writers  of 
great  eminence,  and  even  by  Linnasus  himself^  of  at- 
tempting to  ascertain  the  medical  Qualities  of  bodies 
by  their  sensible  properties,  especially  by  -their  taste 
and  odour.  It  appears  indeed,  that,  to  a  certain  ex- 
tent, we  are  able  to  trace  a  connexion  between  the  sen- 
sible and  medical  qualities  of  substances ;  but  the  ex- 
ceptions to  any  general  rules  that  we  can  lay  down  are 
so  numerous,  as  to  render  the  observations  more  a  mat- 
ter of  curiosity  than  of  real  utility.  In  short,  we  are 
irresistibly  led  to  conclude,  that  the  only  certain  ground 

ficperience,  of  proceeding  is  experience.  Accordingly  we  find, 
that  even  those  writers  who  have  attempted  to  deduce 
any  general  rules  from  other  sources,  have  ultunately 
been  under  the  necessity  of  appealing  to  experience  in 
each  individual  case,  while,  on  the  contrary,  in  the 
greatest  number  of  instances,  experience  is  the  only 
.  circumstance  to  which  we  can  have  recourse  for  form-> 
ing  our  judgment,  and  is  indeed  always  considered  to 
be  equivalent  to  dl  the  rest,  or  rather  entirely  to  su- 
persede them. . 

It  is,  however,  much  to  be  regretted,  that,  in  em- 
ploying this  mode  of  inve^igation,  mankind  have  ge- 
nerally proceeded  upon  a  very  erroneous  estimate  of 
tfie  proper  use  that  is  to  be  made  of  it,  or  rather  have 
taken  very  inadequate  methods  of  obtaining  it.  Hence 
we  find,  that  of  tne  multitude  of  fiu:ts  which  profess  to 
be  built  upon  this  foundation,  only  a  very  few  have 
been  actually'  found  to  maintain  their  credibility ;  so 
that  in  modem  times,  a  large  share  of  the  labour  and 
attention  of  those  who  have  written  on  the  materia 
medica,  has  been  necessarily  employed  in  examining 
into,  and  generally  in  discarding  the  false  or  pretend- 
ed experience  of  their  predecessors.  Every  one  must 
be  aware  of  the  proneness  of  mankind  to  oelieve  and 
propagate  wonderAil  tales,  of  all  kinds,  without  due  ex- 
amination, and  not  unfirequently  entirely  to  invent 
them  from  their  own  imagination ;  we  cannot,  there- 
fore, be  surprised  that  the  materia  medica,  like  every 
other  science,  which  must  ultimately  rest  upon  testi- 
mony, is  liable  to  be  encumbered  with  numerous  er- 
rors and  falsehoods.  But  we  find,  as  a  matter  of  fact, 
that  it  has  been  peculiarly  unfortunate  in  this  respect ; 
flo  that  we  may  venture  to  affirm  that  no  one  depart- 
ment of  knowledge  has  been  so  clogged  with  false 
fkcts  and  false  experience,  as  that  which  professes  to 
treat  upon  the  virtues  and  properties  of  medicinal  sub- 
stances. 

Nor  indeed  is  the  reason  of  this  difliailt  to  be  com- 
ligned ;  ge-  prehended.     In  the  first  place,  when  we  form  a  judg- 

Acnl.  ment  respecting  the  medical  qualities  of  a  substance,  or 
its  operation  upon  the  body,  it  is  not  a  single  fad  only 
that  we  have  to  ascertain,  but  we  have  to  notice  a 
number  of  facts  that  are  connected  toother,  and  this 
frequently  by  an  obscure  bond  of  imion.  f  n  the  2d 
place,  it  IS  scarcely  possible  to  observe  or  announce  the 
train  of  facts,  witnout  joining  to  it,  or  implying  in  it  a 
certain  degree  of  h3rpothetical  reasoning ;  and,  in  the 
Sd  place,  there  are  very  few  eases  in  which  the  sup- 
posed facts  can  be  noticed  in  a  detached  form,  or  in 
fiudi  a  manner  that  we  can  separate  their  influence 
from  that  of  other  oontemporarycauses,  and  assign  to 
eadi  tiieir  due  share  of  effect  These  may  be  regarded 
AS  the  general  sources  of  error  and  difficuky  in  the  in- 


quiry, and  if  we  descend  to  particulars,  we  shall  find 
other  circumstances  equally  powerftd  in  midpa^tng  the 
judgment,  or  in  obstructj^ff  it  in  its  search  afW  trutL 
Tne  most  important,  of  what  we  may  denominite 
partial  causes  of  error,  is  the  nature  of  the  sources  from 
which,  in  a  great  number  of  cases,  our  information  ii 
obtained.  It  is  seldom,  in  the  fint  instance,  dnived 
from  men  of  science ;  frequently  it  originates  fimn  uk 
pular  tradition,  orirom  reports  that  have  been  circus* 
ted  among  the  vulgar :  ana  even  when  it  proceeds  bm. 
a  more  respectable  quarter,  it  is  almost  always  from 
those  who  are  little  conversant  with  philosopnical  in- 
vestig^on,  or  with  the  correct  method  of  conducting 
experimenta.  In  the  2d  place,  it  is  but  seldom  tint 
those  who  are  the  best  adapted  for  Uiis  kind  of  inquiij 
have  the  means  of  putting  it  into  practice.  Expen- 
menta  upon  the  operation  of  medicines  are  rarely  of  i 
direct  nature ;  we  are  under  the  necessity  of  nuking 
them  with  great  caution,  and  we  are  generally  obliged 
to  arrive  at  our  conclusions  by  combininff  a  number  of 
circumstances,  each  of  which,  taken  sin^y,  bean  onlf 
in  an  indirect  manner  upon  the  main  question.  We 
may  farther  observe,  in  the  5d  place,  that  even  ▼here 
we  are  justified  in  making  a  oirect  experiment  ujxn 
the  operation  of  a  medicine,  we  can  never  proceed  with 
the  same  advantage  and  confidence,  as  when  we  opente 
upon  inanimate  matter.  Althoufffa  we  may  be  tho* 
roughly  acquainted  with  the  physical  properties  of  the 
substance  which  we  employ,  we  can  never  be  oeitiin 
of  the  state  of  the  living  body  on  which  it  operates. 
This  is  not  only  different  in  different  individuals,  bat 
IS  perpetually  varying  in  the  same  individual,  so  thit 
it  is  only  by  the  comparison  of  a  great  variety  of  casei, 
and  those  placed  under  a  great  variety  of  circumstancw, 
that  we  can  venture  to  generalize  our  conclusion,  a 
suppose  that  we  have  arrived  at  what  can  authorise  vs 
in  laying  down  any  certain  positions. 

We  are  aware  that  many  other  causes  of  errormightDij 
be  enumerated,  but  we  apprehend  that  enough  m^ 
been  said  to  account  for  the  state  of  this  branch  of  me- 
dical science,  and  to  warrant  us  in  our  scepticism  re- 
specting  the  alleged  operation  of  medicines.  Wc  can- 
not indeed  leave  this  topic  without  making  one  faither 
observation,  which  we  make  with  reluctance ;  but  we 
are  certain  that  every  one  who  is  competent  to  fonn  in 
opinion  upon  the  subject  will  allow  it  to  be  just,  that 
besides  the  errors  into  which  mankind  have  fallen 
through  inadvertency,  or  in  consequence  of  their  adopt- 
ing wrong  principles  of  judgment,  the  materia  niedici 
has  been  one  of  the  most  fertile  sources  of  wilful  de- 
ception. The  hopes  and  fears  of  mankind  are  daily 
put  in  requisition  to  supply  the  demands  of  avarice  and 
selfishness,  while  the  uncertainty  which  necessanly  «t* 
taches  to  the  subject,  and  the  real  difliculty  which  there 
is  in  acquiring  correct  information,  affords  to  the  d^ 
signing  impostor  the  finest  field  for  knavery  and  decep- 
tion.  Too  many  proofs  of  the  truth  of  ourremi*  ^ 
daily  occur  even  in  this  enlightened  age,  and  in  thtf 
enlightened  countiy  ;  for,  aluiough  the  fact  be  gcn<^ 
ly  admitted,  still  tne  great  bulk  of  mankind  rush  into 
new  snares  whenever  they  are  spread  before  them,  ^ 
if  they  were  eager  to  become  the  dupes  of  self-decep- 
tion. *  k  ritd 

In  forming  an  arrangement  of  the  articles  ^^ ^ 
materia  medica,  it  is  not  merely  necessary  to  aacertain 
the  virtues  or  quality  of  the  substances  that  we  anploTi 
we  are  likewise  to  inquire  into  the  way  in  which  the 
living  body,  on  which  they  are  intended  to  operate,  » 
affected  by  them.    Although  the  living  body  be  M» 
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i»  deprived  of  the  propertieflr  of  imnimate  matter^  we 
«•   know  that  it  derives  its  most  essential  qualities  from 
^  powers  or  6u:ulties  of  a  specific  kind^  which  are  pecu- 
liar to  itself.    A  more  full  developement  of  the  nature 
of  these  powers  or  faculties^  will  be  given  in  the  arti- 
des  Medicine  and  Physiology,  but  we  shall  make  a 
few  general  observations  in  this  place,  and  shall  like- 
wise prefix  some  remarks  on  the  mode  of  action  of  dif«- 
faeai  classes  of  remedies  as  they  successively  pass  un- 
der our  review. 
1  eb-     In  the  first  place,  we  are  always  to  bear  in  mind, 
tlut  there  are  comparatively  few  cases,  in  which  we 
can  form  any  conclusion,  or  even  draw  any  inference, 
respecting  Uie  operation  of  a  medicine  on  the  living 
body,  from  its  action  on  inanimate  matter.     There  are, 
indeed,  some  few  instances  in  which  a  substance  seems 
to  act  directly  from  its  chemical,  and  even  perhaps  from 
its  mechanical  properties,  but  these  are  rare,  and  of  lit* 
tie  importance,  compared  to  those  in  which  the  action 
is  upon  the  vital  powers  of  the  system,  and  is  of  course 
essentiallv  difierent  from  what  it  would  be  upon  the 
«mc  body  when  deprived  of  life:    In  the  second  pkce, 
it  seldom  nappens  that  we  can  produce  any  one  direct  or 
priinary  effect,  without,  at  the  same  time,  inducing  a 
train  of  secondary  consequences,  which,  so  far  as  re- 
"9  their  medicai  action,  are  often  more  important 
the  primary  operation  itself.     We  may  observe,  in 
third  place,  that,  in  some  instances,  the  sensible 
operation  of  a  medicine^  is  completely  differtot  in  one 
individual  frt>m  what  it  is  in  another,  and  even  in  the 
same  individual,  is  quite  different  at  difierent  times,  so 
that,  in  arranffing  medicines  according  to  their  opera- 
tions on  the  bo^,^  we  are  perpetually  liable  to  meet 
with  anomalies  and  inconsistencies,  which  interfere  with 
the  best  constructed  system,  and  introduce  encQess  ex- 
septions  into  the  best  established  general  principles. 
Another  observation  that  we  have  to  make,  is,  ^at  the 
apparent  acticm  of  medicines  is  sometimes  entirely  re- 
versed by  an  alteration  of  the  dose  in  whidi  they  are 
given,  or  the  manner  in  which  they  are  applied ;  and, 
in  the  5th  place,  we  frequently  find  that  tne  powers  or 
qualities  of  medicines  are  entirely  changed  by  their 
tombinationa  with  each  other,  and  that  by  certam  mix- 
tures, new  qualities  are,  as  it  were,  produced,  which 
are  of  the  most  active  kind,  and  of  the  most  essential 
imnoitance  in  the  practice  of  medicine. 
>Ve  shall  now  proceed  to  give  an  account  of  some  of 
•me  ^  ^"tems  of  materia  medica  that  have  been  proposed 
'  by  the  most  distinguished  authors  of  the  kst  ludf  cen- 
tuiy,  the  period  during  which  the  science  has  under- 
gone Its  chief  inopiovements.    One  of  the  first  writers, 
of  any  degree  of^  eminence,  who  attempted  a  scientific 
^     method  of  arranging  remedies,  according  to  their  me- 
dical qualities,  is  Vogel ;  and  as  a  ckssification  nearly 
similar  to  that  which  he  proposed  has  been  adopted  by 
niaiiy  of  the  later  authors,  it  may  not  be  improper  to 
give  a  sketch  of  his  system.    All  substances,  as  he  ob* 
f^enes,  act  either  upon  the  solids  or  the  fluids,  a  cir- 
pumitance  which  gives  rise  to  his  first  great  division  ; 
m  the  next  place^  it  is  supposed  that  Uiose  remedies 
vhich  act  upon  the  solids  must  either  change  their 
texture  gt  alter  tlieir  motions ;  the  first,  such  as  change 
™  texture  of  the  solids,  do  this  either  by  relaxingTt, 
0}'  hardening  it,  or  by  destroying  it,  and  thus  give  rise 
to  three  chuaes  of  remedies,  -which  are  denominated, 
from  their  supposed  effects,  relaxanU,  indurants,  or  in- 
DJunanta.    Those  bodies,  which  alter  the  motion  of  the 
^hds,  must  do  it  either  by  increasing  it  or  diminish- 
ing it,  and  hence  are  styled  respectively,  tonics,  or  se- 
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datives.  The  ltd  division  of  rdnedies,  those  which  act 
primarily  upcm  the  fluids,  must  operate,  it  is  conoetved» 
either  by  producing  some  change  in  their  quantity  or 
qualit)r,  wnen  thev  are  styled  alterants ;  or  by  dischai^* 
ing  diem  from  the  body,  when  they  are  called  eva« 
cuants.  These  classes  of  remedies  are  modified  accord*- 
ing  to  the  way  in  which  they  are  used,  or  the  method 
of  their  application.  Relaxants,  when  simply  applied 
to  the  surmce  of  the  body,  obtain  the  name  of  emollients, 
but  when  they  are  used  for  the  purpose  of  converting 
stagnant  humours  into  pus,  they  are  called  inaturants*^ 
Of  die  remedies  which  are  employed  for  die  purpoae 
of  exciting  inflammation,  there  are  several  varieties ; 
when  they  merely  cause  redness  in  the  skin,  they  aro 
called  rubefacients;  when  serous  vesicles,  vesicants; 
if  they  destroy  the  fibrous  structure  of  any  part,  they 
are  called  cadueretics ;  if  they  act  pMUticulariy  upon  the 
flesh,  they  are  styled  excharodcs ;  if  upon  the  skin  es« 
dusively,  corrosives. 

The  tonics  are  arranged  under  several  difierent  heads; 
those  which  increase  the  contractile  power  of  the  solidly 
without  producing  any  sensible  change  in  their  struO" 
ture,  are  caUed  indifferently,  corroborants,  aiialeptic8» 
or  nervines.     If  the  contraction  be  in  so  great  a  degree 
as  to  indurate  the  solids  and  condense  the  fluids,  mey 
are  called  astringents';   if  they  produce  the  oondeo* 
sation  of  parts,  which  had  been  divided  or  woundeo^ 
they  become  traumadcs  or  sarcotics ;  if  they  suppresa 
the  flow  of  blood,  sUptics ;  if  they  transfer  the  flaids 
from  the  external  to  the  internal  parts,  by  the  oontrao- 
tion  of  the  former,  they  are  repellents ;  if  the^  remove 
a  collection  of  stagnating  fluids,  by  a  kind  of  insensible 
dispersion  they  become  discutieots ;   and  lastly,  the 
tides  of  stimulanta  and  alterants  are  applied  to  such 
remedies  as  excite  an  increased  flow  of  the  fluids  to- 
wards the  part  where  the  substances  are  applied.    Se- 
datives may  be  used  either  externally  or  internally ;  in 
the  first  case,  they  are  termed  paregorics^  a  meaning  of 
the  term  different  from  that  in  which  we  now  employ  it» 
while  the  internal  sedadves  are  denominated  andspes* 
modics,  anodynes,  hypnotics,  and  narcotica,  according  aa 
they  remove  spasm,  merely  alleviate  pain,  relieve  it  b^ 
gende  slumber,  or  by  proround  sleep. 

There  are  many  species  of  alterants,  as  their  numbar 
was  augmented  in  proportion  to  the  various  morbid 
states,  to  which,  according  to  the  humoral  pathology^ 
the  fluids  are  subject ;  when  they  were  supposed  tocos* 
tain  an  excessive  quantity  of  acid,  we  had  absorbents  to 
remove  or  neutralise  the  acid,  and  to  counteract  other 
morbid  conditions,  we  have  andsepdcs,  beaoardics* 
alexipharmics,  and  anddotes.  The  consistence  of  fluids^ 
as  weU  aa  their  other  qualities,  may  be  likewise  affected 
by  alterants ;  if  too  thick,  we*use  resolvents,  if  too  tbiiH 
condensers  or  coagulants ;  and  for  the  purpose  of  re« 
moving  morbid  heat  and  cold,  we  have  refHgerants  and 
calefaaents.  But  the  most  important  and  .varied  of  the 
great  class  of  remedies  that  act  upon  the  fluids  -are,  the 
evacuants,  and  these  are  arranmi  pardy  according  to 
the  organ  which  they  affect,  and  partly  according  to  the 
degree  of  their  operation.  When  they  act  upon  the 
stomach,  they  are  called  emedcs,  when  npon  the  bowebt 
purgatives,  laxatives,  and  aperienta,  (lenientia,^  tenna 
which  are  used  to  denote  the  gradadon  of  their  effect. 
Remedies  which  increase  th^  cutaneous  perspiradon  are 
styled  diaphoredcs  if  gende,  andsudorificsif more  violent 
in  their  operadon ;  those  which  increase  the  flow  of 
urine  are  diuredcs,  of  saliva,  salivants ;  and  when  thcgr 
accomplish  this  by  remedies  appUed  topically  to  the 
mouth,  they  acquire  the  name  of  i^ph^gmadoi.    Ra^ 
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UMiMt  medias  whieh  inerittfle  the  evacottion  of  the  raucoas 
^•^^^  fluid  firom  the  nostrils  are  pttrmics,  errhines,  and  ster^ 
~  ^  nutatories ;  those  which  promote  the  discharge  of  the 
menses,  the  lochia,  and  the  placenta*  are  respectively 
styled  emmenagogues,  aristolochics,  and  echohcs.  Be- 
sides these,  we  have  anthelmintics,  lithontriptics,  and 
carminatives,  appropriated  to  the  discharge  of  worms, 
calculi,  and  fhitus,  and  various  other  reinedies,  which 
serve  either  to  act  specifically  upon  certain  states  of  the 
system,  or  which  have  been  adopted  upon  empirical 
grounds. 

Considering  the  state  of  medical  theory  when  Vogel 
wrote,  comparing  his  ideas  with  most  of  his  predeces- 
sors, we  must  allow  him  the  merit  of  having  advanced 
the  science,  although  it  was  left  in  a  state  requiring 
'  much  farther  emendation.  Indeed,  it  may  be  asserted, 
that,  ftcm  various  causes,  no  department  of  medicine 
was  in  so  degraded  a  state  as  the  materia  medica ;  for  in 
addition  to  Uie  erroneous  opinions  which  it  contained 
in  common  with  the  other  branches,  it  was,  from  its 
nature,  peculiarly  liable  to  become  the  receptacle  of 
the  grossest  folly  and  credulity.  As  a  specimen  of  this 
state  of  things,  we  shall  transcribe*  from  Vogel's  work, 
H  list  of  the  "  parts  of  animals"  which  have  been  at  va- 
rkms  times  employed  in  medicine,  arranged  in  three  di- 
visions ;  the  first  comprehending  those  Uiat  were  then 
in  use,  about  the  middle  of  the  last  centunr ;  the  2d, 
Aose  which  were  rarely  employed  in  meaicine ;  and 
the  8d,  those  which  he  considers  at  that  time  as  being 
obsolete.  Our  readers  will,  no  doubt,  unanimously 
ooincide  with  the  author,  in  the  propriety  of  placing 
•very  one  of  the  articles  in  this  last  division  that  are  now 
fbund  there,  and  we  may  be  equally  confident  that  they 
would  have  made  it  considerably  larger.  It  must,  how- 
ever, be  remarked,  that  long  after  the  publication  of 
Vogel's  work,  several  of  these  prescribed  substances  are 
x«tained  in  different  pharmacopoeias,  without  any  mark 
of  reprobation ;  and  we  believe  are,  at  this  day,  to  be 
found  in  some  of  the  most  modem  lists  of  the  materia 
medica  that  have  appeared  in  France  and  Germany. 

"  Partes  animahum.  1.  Usitate.  Canis  axungia. 
Castoreum.  Cervi  eomu.  Cervi  sevum.  Concha. 
Hirci  sanguis.  Hirci  sevum.  Hirudo.  Mater  perlarum. 
M osdius.  Porci  asrangia.  Sepia?  os.  Tauri  fel.  Vac* 
einum  lac.    Vnlpis  pdmo.    Zibethum. 

**  2.  Infreqaentes.  Alcis  comu  et  unguis.  Arguil- 
he  hepar.  Anseris  axungia.  Apri  dens.  Cancrorum 
ehelie.  Cervi  priapus*  CochUae  testse.  Ebur.  Equi 
testiculus.  Lepcvns  axungia  et  talus.  Ludi  mandi- 
bula.  Maris  alpini  axungia.  Perdicis  plumae.  Vulpis 
lingua.     Ursi  fel  et  pinguedo. 

As  we  proceed  to  the  5d  class,  we  rapidly  advance 
io  the  career  of  absurdity.  Album  Grecom.  Asini 
sanguis.  Carpionis  lapis^  Cati  sylvestris  axungia.  Ceti 
priapus.  Dentalierum  testse.  Gallinae  tunica  interior 
Tentriculi.  Hippopotami  dens.  Horainia  axungia,  co« 
fiutn,  cranium,  lac,  saliva,  sanguis,  urina.    Lupi  caro, 

Sna,  hepar.  M anatt  lapis.  Os  de  corde  cervi.  Pavo- 
I  stereus.  Percanim  lapides.  Rhinocerotis  comu. 
^  Scarabflsi  comu.  Secnndina  humana.  Tauri  priapus. 
Taxi  axungia.  Vaecse  urina.  (Aitcomu."  It  is  to  the 
eradiS  of  this  country,  that  this  ridiculous  and  disgust- 
i^  Kst  of  compounds  has  long  been  banished  from  our 
phafiUMopceia.  Yet«  it  may  appear  remarkable,  and  at 
4mI  view  is  not  to  be  reconciled  with  the  ordmary  ope- 
mdons  of  the  hnroan  nrnid,  that  for  the  greatest  part  of 
Ibem,  the  authority  of  men  of  learning  and  of  profes* 
aionsi  skill  was  adduced,  and  that  the  same  individuals 
l»  whoBA  wo  sat  indebted  Ibr  many  important  discove* 


ries  in  anatomy  and  physiology,  gave  thetr  ssnc&m  to 
this  barbarous  condition  of  the  materia  medica.  u 

At  the  time  when  Vogel  published  his  treatise,  CuDeo  *^ 
was  already  engaged  in  his  lectures,  and,  as  was  the^"^ 
case  in  every  department  of  medical  sdenoe  to  whidi 
he  directed  his  attention,  he  contributed  very  consider* 
abljr  to  purifV  it  from  the  antiquated  errors  whidi  rs 
mamed  attached  to  it  By  diaourding  many  of  the  old 
pathological  doctrines, .  he  was  led  to  strike  oat  sevml 
classes  of  remedies,  to  others  he  applied  new  nsmcs, 
corresponding  to  the  more  correct  indications  which  he 
established  for  the  cure  of  diseases,  while  he  greatly  n> 
doced  the  number  of  the  articles.  Cullen  professes  ts 
proceed  upon  strict  theoretical  principles  in  his  smngSi 
ment  of  remedies,  although  he  admits  that  some  paiti 
of  the  subiect  are  still  obscure,  and  some  of  the  indics- 
tions  of  doubtful  existence.  He  begins  by  dividiof 
substancea  into  two  great  classes,  according  as  thej  set 
immediately  upon  the  solids  or  the  fluids,  an  smnge* 
ment,  whidi,  it  must  be  confessed,  at  its  very  outset,  it 
inconsistent  with  the  patholo^  of  solidism,  which  he 
took  so  mudi  pains  to  estabhsh.  The  first  daas,  he 
then  divides  into  two  genera,  those  whidi  act  upon  the 
simple  fibre,  and  those  which  act  upon  the  moving  or 
living  fibre.  Under  the  first  daas  of  remedies,  those 
that  act  upon  the  simple  solid,  there  are  three  divisions; 
nutrientia,  the  substances  which  afibrd  addidonsl  matfi 
ter  to  the  system,  and  which  belong  rather  to  dieteoa 
than  to  materia  medica;  astringents,  those  which  in- 
crease the  cohesion  of  the  particles  of  the  fibre ;  and 
emollients,  those  which  diminish  this  cohesion.  Ofss* 
tringents,  there  are  several  species  enumerated,  bat 
there  are  only  two  which  possess  any  decided  chsrsc- 
teristic  properties,  exsiccants,  those  astringents  whid 
are  applied  externally,  and  tonics,  those  which  act  upoi 
the  fibre,  so  as  to  give  it  that  power  which  is  necessaiy 
to  the  performance  of  its  appropriate  functions.  It  toxf 
be  doubted,  whether  it  be  stricthr  proper  to  regard  snjr 
of  these  substances  as  acting  exclusively,  or  even  prin- 
cipally, upon  tne  simple  fibre,  but,  with  resp«ct  to  the 
last  of  them,  the  tonics,  the  idea  is  certainly  incorrect; 
they  are  applied  through  the  medium  of  the  stooisch, 
and  can  only  act  constitutionally.  Of  the  remedies 
which  act  upon  the  living  solids,  the  most  important 
class  are  the  stimulants,  which  increase,  and  the  seda- 
tives, which  diminish  the  vital  powers ;  while,  in  the 
Sd  place,  we  have  the  antispasmodics,  the  snbstanca 
which  remove  or  restrain  their  irregular  motions. 

In  arranging  the  remedies  which  act  immedistdyor 
primarily  upon  the  fluids,  Cullen  seta  out  with  the  same 
division  that  was  adopted  by  Vogel,  into  alterants  tipA 
evacuants ;  the  first  comprising  ttiose  remedies  whi(^ 
produce  a  change  in  the  generd  state  of  the  fluids,  and 
afiect  '*  either  their  mixture  or  their  consistence."  Ac- 
cording as  they  are  too  thick  or  too  thin,  we  have  the 
attenuants  and  the  inspissants,  and  with  relation  to  the 
composition  of  the  fluids,  we  have  demulcents,  "  to 
cover  and  sheathe  acrimony,"  antacids  and  antalksline^ 
the  objects  of  which  are  sufficiently  expressed  in  tbeis 
denominations,  and  antiseptics,  or  tibose  snbstanott 
which  obviate  the  putrescency  of  the  fluids.  Indepm- 
dently  of  the  general  objection  which  may  be  vrp^ 
against  this  whole  class,  that  they  suppose  the  csase  « 
disease  to  be  primarily  situated  in  the  flukis,  there  are 
particular  objections  against  the  individual  spedes.  I| 
IS  very  doubtfid  whether  we  possess  any  means  ^ 
which  we  can  at  pleasure  either  increase  or  diminiah  » 
viscidity  of  the  fluids,  while  the  sUtes  of  acrimonyf^ 
(rf*  putridity  are  themselvfBS  of  very  uncertain  exiatsntfr. 
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M   Bneonts  tte  ttgUtiei  by  CnHHm  as  pitxlaciog  their 
iitt-    effect  by  increasing  the  quantity  of  the  secreted  fluids, 
r^  and  they  are  arranged,  as  is  usually  the  case,  according 
to  the  organs  on  which  they  operate,  or  that  to  whicE 
they  are  immediately  a|^liecL    Beginning  with  the  up- 
per parts  of  the  body,  and  proceeding  according  to  their 
loausituatim),  we  have errhines,  sialogogueSf  expector- 
ants, emetics,  cathartics,  diuretics,  diaphoretics,  and 
emmenagogues.    Besides  these,  there  are  other  claasee' 
of  substaoces  that  bdong  to  surgery,  or,  at  least,  which 
act  only  topically^  or  upon  the  external  surface  of  the 
body. 
i         Our  knowledge  of  the  materia  medica  received  many 
valuable  additions  from  Lewis,  but  it  consisted  more  in 
giving  a  good  aocxNint  of  the  natural  history  of  the  sub- 
stances, and  in  describing  their  pharmaceutical  prepay 
ntions,  than  in  ascertaining  the  method  of  their  coera^ 
tion.    The  artidea  are  arran^  merely  in  the  4ipha^ 
betical  order ;  «nd,  in  the  subjoined  description  of  their 
medical  virtues,  we  still  meet  with  a  pwtion  of  thgt 
aedttlity  whidi  we  have  already  remarked  on  so  many 
occsiions,  although  there  arje  few  writers  who  advan^ 
ced  more  upmi   their  immediate  predecessors  tbaa 
Lewis,    Since  the  time  of  Lewis  and  Cullen,  the  sub- 
ject has  continued  to  receive  additions  from  various 
quarters;  and  we  may  perceive  in*  the  later  publications 
a  gradual  correction  of  the  errors  of  our  theory,  aa  well 
as  the  aooessioB  of  new  fiicts;  but,  for  the  most  .part, 
the  writers  have  proceeded  upon  the  same  general  prin^ 
ctples,  and  their  works  may  be  regarded  rather  as  im- 
provements of  the  method  of  Vogel  and  CuUen,  than  aa 
exhibiting  any  original  plan  of  dassificadon. 
kft       A  complete  and  fundamental  alteration  was,  how*- 
V^     ever,  attempted  by  Darwin,  who,  in  a  great  measure, 
^      ditcarding  the  sensible  operations  of  remedies,  or  their 
obvious  eflecta  *upon  the  functions,  endeavoured  to  ar- 
range them  acrcording  to  the  actual  changes  which  they 
produce  upon  the  system.     All  the  numerous  divisions 
ofCallenand  his  successors  are  entirely  omitted,  and 
the  whole  of  the  articles  of  the  materia  medica  are  dis- 
tributed into  seven  classes,  which  derive  their  names 
from  the  supposed  nature  of  their  operations.    Thev 
are  as  follows  r  1  at,  Nutrientia,  or  those  remedies  which 
preserve  the  irritative  motions  in  their  natural  state ; 
Sd,  Irrkenlia,  those  things  which  increase  the  irrita^ 
ti?e  motiona ;  3d,  Secernentia,  or  those  remedies  which 
incresse  the  irritative  motions  that  constitute  secre- 
tion; 4th,   Sarbentia,  those  which  promote  absorp- 
tion; 5th,  InveriaUia,  those  remedies  which  invert  the 
ostural  order  of  the  successive  irritative  motions ;  6th, 
iZesertenria,  those  which  restore  the  natural  order  of 
theie  motions;  and,  7th,  TarpeiUni,  or  those  things 
which  diminish  the  irritative  motions. 
nb       To  understand  the  ground  upon  which  Darwin  builds 
lik     his  tbeor]f  of  Therapeutics,  it  is  necessary  to  attend  to 
the  meaning  which  ne  attaches  to  the  Urm  nrilalims 
this  he  defines  to  be,  *'  a  change  of  soffae  extreme,  part 
of  the  senaoriiun  in  the  musdes  or  organs  of  s^nqe,  jn 
oonsequenoe  of  the  impulse  of  external  bodies."    Witti 
Rspect  to  hia  jpathological  principles,  he  supposes  all 
Hiaeasei  to  origmate  frmn  some  affection  of  mt  pcMO* 
nom;  that  the  sensorium  possesses  four  distinct  faoul- 
tiei,  or  powers  ,*  and  that  irritation  is  the  faculty  which 
^Bsttlts  from  the  in^pulse  of  external  bc^iesp^whereaa 
the  other  three,  sensation,  volition,  and  assocaiition,  4ev 
pmd  ap<^  the  ve-acticm  of  the  different  parts.  «f  the 
^item  on  each  other.    We  must/flcfer  to  the  aeolMW 
i'<KAofaj|{y,  'm  the  artide  Mejoicwc,  for  the  remarks 
upon  this  fnndamental  position  of  Darwin,  that  all  ex- 
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temal  agents  operate  upon  the  same  faculty  or  power 
in  the  system,— a  position  which  we  regard  as  altoge- 
ther incorrect ;  but,  without  insisting  upon  this  pomt 
at  present,  we  shall  ofo  some  dbservations  upon  hss 
seven  claMes. 

With  respect  to  the  first  daaa,  the  nutrientia,  we  may  Obtervs- 
repeat  the  objection  that  we  made  above,  that  these  ^^  ^  ^ 
bctdies  ought  not  to  be  regarded  in  the  light  of  reme^  dane^ 
dies,  I.  e.  of  substances  which  contribute  to  the  resto^ 
ration  of  health,  or  the  removal  of  disease,  but  are  ra- 
ther to  be  regarded  as  serving  fi)r  the  actual  existence 
or  direct  support  of  life.  The  indtantia  may  be  con- 
sidered as  forming  a  natural  order ;  but  with  respect  te 
the  two  next  divisions,  the  aeoementia  and  the  sorben* 
tia,  it  may  be  doubted  whether  there  be  any  substances 
which  possess  the  specific  properties  expressed  in  these 
titles,  and  which  are,  at  the  aame  time,  confined  to 
these  operations;  and  even  if  dus  be  admitted,  we  can 
still  only  regard  them  as  sjpedes  of  the  incitantia,  and 
not  as  entitkd  |to  form  primary  classes.  Witb  respect 
to  the  general  arrangement,  it  may  be,  objected,  that 
the  author,  after  distingnishing  two  spcdes  of  indttfi- 
tia,  those  which  act. on  the  secretory  organs  and  the 
absorbents,  does  net  proceed  in  the  same  way  through 
the  other  parts  of  the  system,  which  seem  equally  &• 
aerving  of  being  particularised ;  as,  for  example,  the  ar- 
terial and  the  nervoos  aystems  respectively,  and  per- 
haps the  action  of  the  alimentary  canal. 

The  two  next  classes,  the  invertentia  and  the  rever- 
tentia«  we  regard  ub  extremely  hypothetfcal.  It  may 
appear  not  a  uttle  remarkable,  that,  in  the  first  of  these 
duuses,  are  included  most  of  those  substances  which 
have  been  generally  designated  under  the  title  of  eva- 
cuants,  and  whidi,  by  previous  writers,  have  been  sup- 
posed rather  to  increase  the  natural  action  of  the  seve- 
ral organs  than  to  invert  them.  Emetics  may,  indeec^ 
in  a  certain  aense,  be  said  to  invert  the  natural  action 
of  the  stomach ;  but  we  cannot  adroit  this  to  be  the 
case  with  respect  to  cathartics,  errhines,  sialogogues, 
or  diuretics.  The  revertentia  nearly  coincide  with  the 
antispasmodics  of  Cullen  and  others ;  and  although  the 
theoi^  of  spasm  be  doubtful,  and  its  cure  in  a  great 
measure  empirical,  still  we  think  it  a  more  expressive, 
and  a  leas  hypothetical  term  than  the  one  adopted  by 
Darwin.  The  torpentia,  in  their  general  object,  near- 
ly coincide  with  tne  sedatives  of  former  writers,  al« 
though  there  is  a  very  great  difierenoe  in  the  actual 
list  of  substances  enumerated.  Except  blood-letting, 
a  great  part  of  the  remedies  classed  under  this  division 
consist  rather  in  the  removal  of  the  ordinary  stimuli| 
as  heat,  light,  and  the  accustomed  artides  of  diet,  than 
in  the  exhibition  of  any  powerful  means  of  cure,  while 
many  of  the  substances  which  are  generally  consider- 
ed aa  diminishing  the  action  of  the  vital  powers,  are 
distributed  among  the  other  dasses,  aooormng  to  their 
supposed  effect  on  some  of  the  functions. 

A  new  arraiwement  of  the  materia  medica  has  been  Dr.Toiuig'a 
lately  proposed  by  Dr.  Young,  which,  although  notammga. 
without  some  objections,  bears  many  marks  of  Uie  wdl-  i^^t. 
known  learning  and  tdents  ef  the  author.     He  dividea 
all  remedies  into  four  daasesi— mechanical  agents,  che- 
mical ai^ta,  vital  agents,  and  insensible  agents.    The 
meohamcal  agents  are  arranged  under  tlie  four  heads 
of  dimates»  habita,  dothinff,  and  instruments  and  ope* 
rations.    In  the  second  dass  there  are  five  orders-^ 
caustics,  antiseptics,  antidotes,  demulcents,  and  di« 
Inents,;  the  general  objects  of  which  are  sufficiently  ex« 
pressed,  in  weir  respcotive  titles.    The  vital  agents  are 
divided  into  such  as  support  strength,  indu£ng  onl^ 
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MAterift  the  nutrients,  thoie  wfaieh  erase  aclion>  end  those  which 
*ij*^^  diminish  it  The  remedies  which  csuse actioa  are  sub- 
^^'  ^  divided  into  those  which  produce  only  a  partidi  and 
temporary  effect,  and  those  whidi  produce  a  permanent 
increase  of  power.  Under  the  first  of  these  subdivi- 
sions there  are  seventeen  orders,  amm^ed,  lor  the  most 
part,  according  to  the  organ  on  whicn  they  act,  but 
partly,  also,  according  to  die  degree  or  nature  of  the 
operation.  They  are  as  follow:  1.  Expergefadents, 
those  remedies  which  ^^enerally  increase  the  activity  of 
the  nervous  system ;  2.  Excitants,  those  which  produce 
a  strong  local  impression  upon  the  nerves ;  3.  Calefa* 
dents,  those  which  increase  the  action  of  the  heart ; 
4.  Sttdorifics,  those  which  promote  the  secretion  from 
she  skin ;  5,  0,  ?•  Enhines,  Sialogogues,  and  Expecto- 
rants, such  substances  as  promote  the  secretion  from 
the  nose,  the  salivary  and  bronchial  glands,  respectively; 
3.  Stomachics,  those  remedies  which  promote  the  se- 
cretion of  the  gastric  fluid,  or  improve  its  quality ; 
10,  1 1,  IS,  IS.  Cathartics,  Carminatives,  Qiuretics,  and 
Eramensgogues,  those  substances  which  promote  the 
expulsion  of  the  fseces,  of  flatulence,  of  urine,  and  of 
the  menstrual  discharge  respectively ;  14.  Epispastics, 
substances  which  promote  a  serous  secretion  under  the 
cuticle ;  15.  Suppuratories,  those  which  promote  or  mo« 
dify  suppuration ;  l6.  Sorbefadents,  those  which  pro- 
aoote'  absorption;  and,  17-  Astringents,  those  which 
increase  tonic  contraction. 

The  remedies  which  are  supposed  to  produce  a  per* 
manent  increase  of  action  and  of  power,  are  all  indu* 
ded  in  one  class,  under  the  name  ef  tonics.  The  re- 
medies which  diminish  the  powers  of  action  and  ^of  sen- 
sation, are  subdivided  into  such  as  do  this  primarily, 
and  those  which  do  it  secondarily :  the  first  indoding 
narcotics,  these  which  cause  sleep;  sedatives,  those 
^lucb  ease  pain ;  nauseants,  those  which  prove  debili- 
tating by  thrar  immediate  action  on  the  stomach ;  and 
diapbonetics,  such  as  are  supposed  to  produce  perspi- 
ration, rather  by  relaxing  the  exhaleuts  than  by  mcrea^ 
sing  the  force  of  the  circulation,  a  distinction  which 
the  author  admits  is  almost  superfluous.  The  reme- 
dies which  diminish  action  secondarily,  are  the  exhau- 
lients ;  and  under  the  third  great  division  of  insensi- 
ble agents  we  have  only  one  class,  the  specifics. 
Besanhf  ^^  have  no  hesitation  in  preferring  the  arrangement 
'V(oa.it«  of  Dr.  Young  to  any  which  has  been  previously  pro- 
posed :  it  is  more  comprehensive—is  ibunded  upon 
9iore  correct  prindples,  bearing  a  more  accurate  rela- 
tion to  the  actual  condition  of  the  animal  economyi 
and  is  less  involved  in  hypothesis  and  speculation. 
But,  as  we  have  already  observed,  we  do  not  think  it 
without  objections,  and  these  we  shall  now  proceed  to 
state.  With  respect  to  his  primary  division  of  all  me- 
dical agents  into  mechanical,  chemical,  vital,  and  in- 
sensible, we  conceive  the  three  first  to  be  correct ;  but 
with  respect  to  the  fourth,  which  is  intended  to  include 
the  specifics  alone,  we  think  there  is  an  obvious  inac- 
curacy, both  in  the  separation  of  these  into  a  distinct 
class,  and  in  the  name  which  is  imposed  upon  them. 
They  consist  merely  of  such  remedies  as  produce  a  de- 
cided effect  in  the  cure  of  certain  diseases,  but  where 
we  are  not  able  to  explain  the  mode  of  their  operation ; 
Ih^f  therefore,  possess  no  common  property,  except 
that,  of  their  specific  difiference,  and,  ccmsequently,  they 
have  no  claim  ta  be  dassod  together,  unless  what  is  de- 
rived from  our  ignorance.  It  would  have  been  more 
proper  to  have  placed  them  in  an  appendix,  as  what  at 

yifisent  49  Qot.adaut  of  chusificatioii^  than  to  give  them 


an  appearance  of  classification  which  at  prasent  they 
do  not  really  possess*  M 

The  mechanical  agents  compose  a  very  impoitint 
division,  comprising  many  of  those  remedies  whidi 
were  formerly  included  under  the  whimsicsl  andsb*^"^ 
surd  title  of  non-naturals ;  but  we  do  not  think  that 
their  present  appellation  b  peculiarly  appropriate,  while 
it  appears  to  us  that  the  division  might  have  been  ei« 
tended  with  advantsige,  and  that,  perhaps  it  would 
have  been  better  if  Uie  articles  which  it  contains  bad 
been  arranged  under  a  greater  number  of  heads.  We 
have  already  remarked,  upon  what  appears  to  us  the 
inaccuracy  of  including  uietetics,  and  the  subttanceB 
which  compose  the  materia  aliroentaria,  under  the 
same  department  with  the  materia  medica.  We  think 
they  ought  to  be  subjects  of  distinct  consideration,  ss 
there  is  an  obvious  and  natural  difference  between  tboM 
means  which  we  employ  to  suppMt  life,  and  tboie 
whidi  are  only  useful  m  restoring  the  deranged  actiooi 
of  the  system. 

The  division  into  diemical  and  vital  agents  iseo^aaidl 
rect,  although,  in  many  instances,  it  may  be  difficak  tov^ 
determine  into  which  class  certain  substances  ought  to 
be  placed ;  and  there  are  likewise  cases  in  which  the 
remedies  act  in  both  these  ways,  aocoiding  to  the  ouo- 
ner  in  which  they  are  used,  or  the  parts  to  which  thty 
are  applied.  '  But,  in  this  esse,  it  is  necesury  to  fA 
Iqw  the  meUiod  which  Dr.  Young  has  adopted,  of  pis* 
dng  the  substances  under  two  or  more  classes,  with  s 
reference  from  the  one  to  the  other.  The  very  fint  sr« 
tide  in  his  list  of  caustics,  the  first  chemicsl  dass» 
namely,  the  nitrate  of  silver,  operates  certainly  ss  s  fi- 
tal  agent  when  it  cures  epilepsy ;  and  with  respect  to 
the  second,  arsenic,  the  author  himself  acknowledges 
that  it  is  perhaps  **  rather  a  vital  agent^  even  when  ip* 
plied  as  a  caustic."  It  may  be  justly  questioned,  wM* 
ther  there  be  any  substance  to  whi^  the  title  of  anti- 
septic should  be  applied,  as  entering  into  the  liit  of 
medicinal  agents :  if  there  be  any,  they  can  only  he 
such  as  set  topically,  when  applied  to<  the  sur^  of 
parts ;  and  under  this  restriction  we  conceive  that  cm^ 
bonic  acid  might  properly  have  had  a  place  among  the 
substances  which  obviate  putrefaction.  The  antidotes 
are  defined,  those  remedies  i«^hich  are  «»  calculated  to 
neutralise  offending  substances/'  and  consist  exclusive- 
ly of  the  different  alkaline  bodies.  We  think  it  might 
be  shewn,  that  there  are  other  sUtes  of  the  body,  »• 
cept  those  that  depend  upon  an  excess  of  add,  which 
would  come  under  the  description  of  Dr.  Young's  sm 
tidotes ;  if,  however,  this  should  not  be  the  esse,  we 
should  prefer  the  name  anUcid.  as  bein^  more  directly 
significant  of  their  obiect,  and  as  avoidmg  a  word,  to 
which  an  essentially  different  meaning  had  been  fof> 
merly  attached.  . 

There  is  some  obscurity  about  the  action  of  demnl* 
cents ;  we  must  reject>  much  of  the  old  doctrine  that  wsi 
maintained  upcm  the  subject,  and  at  least,  when  appu- 
ed  internally,  we  can  conceive  of  no  effect  which  they 
can  produce,  except  merely  as  substances  of  a  certam 
mechanical  consistence,  actually  coveribg  the  P«jj. 'J 
which  Uiey  are  applied.  Passing  by  the  dSluents,  whicj 
are  all  properly  referred  to  the  one  artide  of  water,  and 
the  nutnents,  which,  as  we  have  already  observed,  ■*"* 
scarcdy  entitied  to  the  appellation  of  ronedies,  ^^^ 
come  to  the  great  division  of  the  vital  agents,  or  tD«c 
which  cause  action,  necessarily  induding  the  £J?**^ 
part  of  the  most  active  artides  of  the  materia  medics. 
We  hftye  already  given  a  sketdi  ef  the  mswicr* 
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Triiich  this  great  class  is  subdivided;  in  many  respects 
we  coindde  with  the  ideas  of  the  author ;  and  we  are 
nware  that  no  arrangement  can  be  proposed^  agamst 
which  some  objections  might  not  be  raised     We  con- 
ceive that  Dr.  Young  has  ^eninto  an  error^  in  pay« 
ing  too  much  regard  to  the  nervous  system,  and  too 
little  to  the  sanguiferous.     Regarding  the  latter  as  the 
grand  and  primary  agent  in  the  animal  economy,  we 
should  be  indined  to  search  for  those  substances  which 
act  in  tlie  first  instance  through  its  medium,  and  should 
have  placed  these  in  the  first  class ;  or  if  there  be  some 
which  can  be  clearly  denoted  as  possessing  this  power, 
we  should  have  preferred  beginnmg  with  those  which 
act  upon  the  whole  body  generally,  and  should  have 
given  to  these  the  old  expressive  title  of  stimulants.    It 
msy  be  objected  to  the  term  calefacients,  that  it  is  de- 
rived  from  one  effect  only  of  the  substances  included 
under  it,  and  is  not  expressive  of  the  ^neral  mode  of 
their  operation.     We  shall  pass  over  the  next  classes, 
which  correspond  to  what  are  usually  called  the  eva* 
coants,  only  pointing  out  the  manner  in  which  the  ca- 
thartics are  arranged  under  the  heads  of  cholagogues, 
bydragogues,  simple  propeUents,  and  anthelmintics,  an 
amoigement  whicti  perhaps  savours  a  little  of  false  re^ 
finement ;  nor  have  we  any  thing  particular  to  observe 
concerning  the  epispastics,  and  the  suppuratories.  With 
respect  to  the  sorbefacients  there  is  8<mie  obscurity ;  it 
is  doabtiul  whether  there  be  any  article  which  posses- 
ses the  gpecific  property  of  acting  exclusively  and  pri« 
marilj  upon  the  absorbents ;  but  if  we  are  to  admit  the 
existence  of  such  a  class  of  substances,  we  confess  that 
the  list  presented  to  us  by  Dr.  Young  appears  extreme- 
ly scan^.    The  only  internal  remedies  are  muriate  of 
ammonia,  burnt  sponge,  and  taraxacum :  the  first,  a 
body  of  very  uncertain  effect ;  the  2d,  probably  nothing 
more  than  an  awkward  form  of  administering  the  vola^ 
tile  alkaU ;  the  3d,  acting  as  a  diuretic,  and  on  the  same 
principle  witii  others  of  the  same  class.     The  last  of 
these  subdivisions,  the  astringents,  is  also  one  of  doubt- 
ful operation,  and  concerning  which  it  may  reasonably 
be  questioned,  whether  the  action  of  some  of  the  arti- 
cles included  in  it  is  more  chemical  or  vital.     Most  of 
the  substances  au:t  as  mechanical  astringents  on  dead 
niiinal  matter ;  and  we  conceive  that  there  is  no  incon- 
sistency in  extending  their  operation  to  the  living  body, 
^here  they  are  applied  to  its  surface,  and  especially  to 
the  tennination  of  the  exhalent  or  secretory  vessels. 
The  gUm  o£  tonics,  the  only  agents  which  are  conceiv- 
fd  to  possess  the  property  of  producing  a  permanent 
mawMe  of  action  and  of  power,  seems  to  us  to  be  very 
misceUaneotts,  and  to  include  a  variety  of  articljs,  which 
cwuiot  be  conceived  to  act  upon  the  same  principle, 
uthoug^  they  may  seem  in  some  degree  to  produce  a 
similar  effect     We  particularly  refer  to  the  vegetable 
and  metallic  substances  which  compose  this  class  in 
shout  an  equal  proportion.     Althougti  bark  and  steel, 
w  cusparia  and  arsenic,  may  be  properly  given  in  com- 
bination, and  may  tend,  by  their  united  effect,  to  re- 
*»ove  a  certain  noorbid  condition  of  the  body,  yet  it 
does  not  follow  that  they  operate  either  on  the  same  or- 
gan, or  by  means  of  the  same  function. 

There  is  no  part  of  the  nuiteria  medica  which  has 
given  rise  to  more  controversy,  than  the  existence  and 
2"angeinent  of  those  substances  which  have  been  usu- 
ally styled  sedatives,  those  which  "  diminish  the  power 
of  action  and  of  sensation."  Although  there  can  be  no 
reasonable  doubt  of  the  existence  of  ^xiies,  the  primary 
operation  of  which  is  sedative,  yet  it  is  often  difficult 
to  discriminate  between  these,  and  such  as  diminish 
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power  and  sensation  hy  their  secondary  effect  alone ;    Afateri^ 
for  we  have  clear  evidence,  that  this  kind  of  diminished  ^^^^*\^ 
action  may  be  produced  by  a  certain  management  of  ^^^ 
those  substances,  which,  in  the  first  instance,  are  deci- 
dedly stimulant.    Dr.  Young  has,  we  tliink,  made  s 
correct  distinction  between  narcotics  and  sedatives,  al« 
though  we  should  rather  doubt  the  propriety  of  the  de<« 
finitions  which  he  has  given  of  them,  as  in  the  first  case 
causing  sleep,  and  in  uie  other  easing  pain     His  nau- 
seants  and  his  diaphoretics  are  confessedly  sedative,  only 
in  consequence  of  their  previous  operation  on  the  sto- 
mach and  the  skin      With  respect  to  the  first  of  them^ 
we  may  perhaps  allow  the  justness  of  the  observation  ; 
but  the  second  we  think  hypothetical  and  superfluous^ 
as  indeed  the  author  himselt  intimates.    At  all  events^ 
there  is  an  obvious  inaccuracy  in  this  part  of  the  ar*> 
rangement,  in  not  placing  these  classes  under  the  sub- 
division of  those  which  diminish  action  secondarily. 
We  have  already  offered  our  objections  against  the  class 
of  insensible  agents^  both  with  respect  to  its  principle 
and  its  denomination.     The  number  of  articles  that  are 
thus  arranged  is  not  considerable,  and  the  author  has 
prudently  prefixed  to  the  greatest  part  of  them  a  note 
of  interrogation.     It  would  be  curious  to  compare  the 
lists  of  specifics  which  have  been  at  different  times  an- 
nounced by  the  writers  on  the  materia  medica.     la 
proportion  to  the  increasing  knowled^  of  the  succes- 
sive generations  of  physicians,  this  list  has  uniformly 
diminished ;  and  we  may,  with  some  confidence,  esti- 
mate the  state  of  medical  information  in  any  age  or  pe- 
riod by  referring  to  this  circumstance. 

After  this  examination  of  the  different  methods  that  Obsem^ 
have  been  adopted  in  the  classification  of  remedies,  we  '***°*?* 
shall  proceed  to  make  some  general  observations  upon  '•"^•^"••^ 
their  mode  of  operation  and  meir  uses.  In  doing  tnis, 
we  shall  take  the  system  of  Dr.  Young  as  the  basis  of 
our  arrangement,  proposing,  however,  certain  alterations 
in  it,  according  to  the  ideas  which  we  have  already  sug- 
gested. Were  we  to  consider  the  subject  in  its  widest 
extent,  we  might  divide  the  objects  of  acology  into 
those  that  act  upon  the  body  generally,  and  those  that  CeMral 
act  upon  particular  organs,  or  through  the  medium  of  remedieik 
particular  functions  only.  The  first  of  these  divisions 
nearly  coincides  with  tlie  non-iuiturals  of  former  writers, 
and  the  mechanical  agents  of  Dr.  Young,  while  the  lat- 
ter belongs  more  immediately  to  pharmacology.  The 
term  mechanical  ascnU  we  conceive  to  be  oJbviously 
incorrect  It  is  (hfficult  to  conceive  on  what  principle 
climates  and  habits  can  be  considered  as  acting  mecha- 
nically ;  and  although  we  should  allow  this  word  to 
be  more  applicable  to  cloathing,  yet  its  effects  can 
scarcely  be  referred  to  a  mechanical  cause.  Under  the 
head  of  general  agents,  we  shall  include  air,  tempera^- 
ture,  soiland  situation,  diet,  exercise,  occupations  and 
modes  of  life,  habits,  both  moral  and  physical,  cloath- 
ing, sleep,  and  die  passions.  But  although  these  may 
all  of  them  be  occasionally  employed  in  the  cure  of  dis- 
ease, and  are  therefore  entitled  to  the  appellation  of  re- 
medies, as  they  do  not  form  articles  of  tne  materia  me- 
dica, they  cannot  be  treated  of  in  this  place.  We  shall 
take  an  opportunity  of  considering  them  under  the  ar- 
ticle McoiriNE,  where  they  will  more  naturally  fall  un- 
der our  notice,  either  as  constituting  the  causes  of  dis- 
ease, or  as  operating  in  the  preservation  of  health. 

We  shall  now  therefore  proceed  to  the  second  part  Phmiijtt 
of  acology,  that  which  treats  of  those  remedies  that  act  logy* 
upon  particular  organs  or  functions,  consisting  for  the 
most  part  of  substances  either  applied  to  the  suriace  of 
the  body^  or  received  into  the  stomach,  for  the  purpose 

2t 


330 


MATERIA  MEDICA. 


Materia 
Medica. 


Scmarkf. 


Anrange- 

mcnt. 

1.  Mechani. 

caland  ' 

chemical 

agfliila. 


9.  Vital 
agenti. 


of  producing  some  particular  effect  upon  thepart^  or 
of  fulfilling  some  indication  necessary  to  counteract  a 
certain  morbid  action.  To  this  department,  the  term 
'pharmac6logy^  or  materia  medica,  has  been  more  exclu- 
sively given,  because  the  greatest  part  of  the  agents 
employed  are  such  as  are  used  only  m  the  practice  of 
medicme. 

Before  we  attempt  to  arrange  the  articles  of  pharma- 
cology, there  are  two  preliminaiy  points  to  be  attended 
to»  In  the  first  place,  it  must  be  remarked,  that  although 
there  are  certam  bodies,  the  action  of  which  is  directed 
to  one  particular  object,  yet  we  perceive  that  they  are* 
frequently  not  confined  to  this  single  effect.  It  hap- 
pens, in  some  cases,  that  one  change  in  the  system  ne- 
cessarily induces  other  changes ;  while  there  are  also 
cases,  in  which,  when  a  particular  operation  has  advan- 
ced to  a  certain  degree,  it  becomes  incapable  of  pro- 
ceeding any  farther,  although  the  same  cause  may  re- 
main applied,  so  that  perhaps  some  state  ensues  even 
the  reverse  of  the  one  first  induced.  We  may  remark, 
secondly,  that  there  is  frequently  a  gradation  of  effect 
from  one  substance  to  another,  until  we  arrive  at  length 
at  a  body,  which  may  be  considered  as  possessing  an 
intermediate  state ;  so  that  it  is  impossible  to  determine 
with  accuracy  in  which  division  it  ought  to  be  inclu- 
ded. It  will  therefore  be  necessary,  in  distributing  the 
various  medicinal  substances  into  tneir  respective  dass- 
es,  to  place  at  the  head  of  each  list  those  bodies  that 
possess  the  most  decisive  operation,  and  to  subjoin  in 
succession,  those  that  are  of  a  more  mixed  or  ambiffu- 
ous  nature.  After  all,  it  must  necessarily  happen,  v^sX 
some  substances  will  reauire  to  be  placed  in  two  or  more 
classes,  both  because  tney  may  actually  produce  more 
than  one  primary  effect,  or  because  their  secondary  ef- 
fect may  be  equally  or  more  important  than  that  which 
they  exercise  m  the  first  instance. 

We  shall  begin  by  arranging  the  subject?  of  pharma- 
cology into  two  great  divisions:  1.  The  mechanical  and 
chemical  agents ;  and  2.  The  vital  agents.  Under  the 
title  of  mechafiical  and  chemical  agents,  we  propose 
to  include  those  substances  which  operate  upon  the 
part  of  the  body  to  which  they  are  applied,  merely  by 
their  physical  properties,  without  exciting  any  action 
in  the  vital  powers  of  the  body  itself.  Of  these  we 
shall  make  fwe  classes  :  1st,  Caustics ;  2d,  Astringents ; 
3d,  Antiseptics ;  4th,  Antacids  ;  and  5th,  Demulcents. 
To  the  four  first  of  these  tlie  definition  applies  with  to- 
lerable correctness ;  the  operation  of  the  last  is  more 
doubtful,  but  it  appears  to  be  in  a  great  degree  me- 
chanical, and  to  be  but  little  concerned  with  the  speci- 
fic properties  of  vitali^. 

The  vital  agents  are  first  arranged  under  three  sub- 
divisions :  Ist,  Those  which  increase  action ;  ^,  Those 
which  diminish  action ;  and  3d,  Those  which  increase 
strength.  The  first  of  these  subdivisions,  those  which 
increase  action,  are  arranged  under  14  classes,  depend- 
ing principally  upon  the  part  on  which  they  act  They 
are  as  follows :  Ist,  Excitants,  those  agents  which  in- 
crease action  generally ;  2d,  Stimulants,  those  which 
increase  the  action  of  the  heart  and  arteries ;  3d,  Ex- 
pergefacients,  tfiose  which  increase  the  action  c^  the 
nervous  system;  4th,  Sorbefacients,  those  which  in- 
crease the  action  €»f  the  absorbent  system ;  5th,  Sudo- 
rifics,  those  which  increase  the  action  of  the  cutaneous 
vessels ;  6tli,  Errhines,  those  which  increase  the  dis- 
charge from  the  nostrils ;  7th,  Sialogogues,  those  which 
increase  the  secretion  of  saliva;  8th,  Expectorants, 
those  which  ihcrease  the  dea'etion  from  the  bronchial 
glanda ;  9tfa,  Emetics,  tifiose  which  increate  the  aibtion 


of  the  stomach;  10th,  Cathartics,  those whidi increue 
the  action  of  the  intestines ;  1  Ith,  Cholagogues,  those 
which  increase  the  action  of  the  liver;  12th,  Carmina. 
tives,  those  which  promote  the  discharge  of  flatulence; 
ISth,  Diuretics,  those  which  increase  the  secretion  of 
urine;  and  14th,  Emmenagogues,  those  which  promote 
the  discharge  of  the  menses.  In  the  2d  division  of  vi- 
tal  agents,  those  which  diminish  action,  there  are  three 
classes ;  1st,  Sedatives,  those  agents  which  diminish  ac- 
tion genersdly;  2d,  Narcotics,  those  which  promote 
sleep ;  and  ddy  Antispasmodics,  those  which  remove  ir- 
regular action.  In  the  3d  division  of  vital  agents,  those 
which  increase  strength,  we  have  only  two  classes ;  1st, 
Stomachics,  those  which  promote  digestion;  and  2d, 
Tonics,  those  which  increase  the  contractile  force  of  the 
muscular  fibre.  The  following  table  will  present  a  sy- 
noptical view  of  the  whole  arrangement 

Acohgy  U  divided  into  the  doctrine  (f 

1.  Gbnbral  Rxmbdibs. 

2.  Particular  Rbmbdies,  w  Pbarmacologt. 

A.  Gbnbral  Rbmbdies. 

1.  Air. 

2.  Temperature. 

S.  Soil  and  situation. 

4.  Diet. 

5.  Exercise, 

6.  Occupations  and  modes  of  life. 

7.  Habits. 

8.  Cloathing. 

9.  Sleep. 
10.  Passions. 

B.  Particular  Remcdirs. 

a.  Mechanical  and  Chemical  agents. 

b.  Vital  agents. 

a.  Mechanical  and  Chemicat  agents. 

1.  Caustics. 

2.  Astringents. 

3.  Antiseptics. 

4.  Antacids. 

5.  Demulcents. 

Diluents. 
Emollients. 

b.  Vital  agents. 

SOL.  Causing  action.  ^ 
bb.  Diminishing  action, 
cc  Increasing  strength. 

aa.  Vilal  agents  causing  oeiion. 

1.  Excitants,  increasing  action  generally. 

2.  Stimulants,  acting  on  the  sanguiferous  syitm 

Vesicants. 

Rube&cients.  - 

3.  Expcrcefacients,  on  the  nervous  ^^-stem. 

4.  Sorbefacients,  on  the  absorbent  system. 

Evacuants. 

5.  Sudorifics,  from  the  skin. 

6.  Errhines,  from  the  nose. 

7.  Sialogogues,  firom  the  moutfi. 

8.  Expectorants,  froni  the  bronchial  glands. 

9.  Emetics,  from  the  stomach. 

10.  Cathartics,  from  the  bowels. 

11.  Carminatives,  etpelling  flatus. 

12.  Cholagogues,  evacuating  bile. 
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Materia       13.  Diuretics,  increasing  the  urine. 
Mcdio.^       14^  Emmenagogues,  promoting  the  menses. 

bb.  Vital  agents  dhmnisking  action^ 

1.  Sedatives,  diminishing  action. 

2.  Narcotics,  promoting  sleep. 

5.  Antispasmodics,  rexMoving  irregular  action. 

cc.  Vital  agents  increasing  strength, 

1.  Stomachics,  promoting  digestion. 

2.  Tonics,  encreasing  the  tone  of  the  muscles. 

SpelHfics. 

rjnutitt,  We  shall  now  proceed  to  make  a  few  observations 

upon  each  of  the  several  classes,  and  shall  enumerate 
some  of  the  most  important  remedies  that  belong  to 
them.  With  respect  to  the  caustics,  we  have  httle 
to  remark  as  to  their  mode  of  action.  In  the  first 
instance,  it  is  entirely  chemical,  or  consists  in  the  at- 
traction between  the  animal  body  and  the  substance 
employed,  exactly  similar  to  what  takes  place  when  a 
ainular  substance  is  applied  to  a  portion  of  the  same 
animal  matter  taken  from  the  deaci  subject.  This  may 
be  r^arded  as  the  effect  of  the  most  simple  kind  of 
caustics ;  but  there  is  another  species  of  them,  where 
the  destruction  of  the  animal  matter  seems  to  be  a  se- 
condary kind  of  operation,  or  at  least,  where  it  is  ac- 
companied bv  a  de^ee  of  vital  action,  somewhat  re- 
sembling inflammation,  which  i^pears  to  be  necessary 
to  the  subsequent  disorganization  of  the  part.  This 
difference  of  action  will  give  rise  to  a  division  of  the 
class  of  caustics  into  two  species,  the  simple  caustics, 
and  the  inflammatorv  caustics ;  a  variety,  tne  existence 
of  which  seems  sufficiently  evident,  although  it  may 
not  be  easy,  in  some  cases,  to  determine  in  which  divi- 
sion each  particular  article  should  be  placed ;  but  we 
have  little  hesitation  in  referring  caustic  potadi  to  the 
first,  and  arsenic  to  tlie  latter.  The  principal  caustics 
that  are  employed  in  medicine  are  potassa,  calx,  and 
the  combination  of  the  two,  the  potassa  cum  calce, 
which  constitute  the  simple  caustics ;  of  the  inflamma- 
tory caustics,  beginning  with  the  milder,  and  proceed- 
ing to  those  that  are  the  most  violent,  we  may  enume- 
rate serugo,  cupri  sulphas,  some  of  tlie  more  active 
mercurial  prepwrations,  argenti  nitras,  antimonii  mu- 
rias,  and  arsenici  oxidum. 

ActziDgcnti.  The  action  of  the  astringents  is  more  obscure,  and 
has  been  the  subject  of  mudi  controversy  among  patho- 
logists. This,  we  think,  lias  partly  arisen  from  tliese 
substances  not  having  been  sufficiently  dlscrirain^te^ 
from  some  otiier  artiaes  of  the  materia  medica,  espe- 
cially from  the  tonics,  and  partly  from  the  circumstance, 
that  there  are  probably  but  few  substances  which  pos- 
sess the  simple  property  of  astringeucy,  or  which  do 
not  produce  some  other  effect  in  conjunction  witli  it. 
We  should  define  astringency  to  be  that  property,  which 
certain  substances  possess,  of  bringing  the  particles  of 
the  body  to  which  they  are  applied  into  closer  contact, 
without,  in  other  respects,  affecting  its  mechanicaJ  struc- 
ture. This  effect  is  well  known  to  be  produced,  by  va- 
rious substances,  u6on  dead  animal  matter ;  and  we  con- 
ceive that  many  ot  the  same  agents  will  produce  it  up- 
on living  animal  matter.  In  many  cases  it  is  obviously 
caused  by  the  j^resence  of  the  tanning  nrinciple,  and 
it  may  be  conjecturad  that  the  part  or  ihe  body  on 
which  the  tan  acts,  is  the  membranous  matter,  under 
•ome  of  its  various  forms  or  structures ;  but  this,  it  is 
adxnitted,  is  a  question  concerning  which  we  have  no 
decisive  evidence.  On  this  principle,  we  may  conceive 
that  astringents  act,  both  intemaiiy  and  externally,  al- 


though it  is  probable  that  it  is  in  the  Utter  case  only  ^»*J^' 
that  they  operate  by  their  simple  astringency.  When  ^^^*y^' 
they  are  applied  to  the  mucous  membrane  which  line^  *^  ~ 
the  mouth,  the  stomach,  and  the  various  parts  of  the 
alii^entary  canal,  even  if  we  admit  that  their  first  effect 
be  to  bring  the  constituents  of  the  membrane  into  closer 
contact,  yet  it  is  impossible  that  this  object  can  be  ac- 
complished, without  other  effects  being  produced ;  the 
secretions  of  the  mucous  glands  will  almost  neccssarilv 
be  restrained,  the  motion  of  the  muscular  fibres  wiU 
probably  be  diminished,  and  the  sensibility  of  the  nerved 
ukewise  impaired.  We  make  the  same  kind  of  subdi- 
vision  of  the  astringents  that  we  did  of  the  caustics, 
into  those  that  act  ny  simple  astringency,  and  tho8< 
which,  together  with  their  astrii^ncy,  act  upon  the 
vital  powers  of  the  system.  Amon^  the  simple  astrin- 
gents we  may  enumerate  the  various  vegetable  sub- 
stances, into  the  composition  of  which  tan  enters  in  any 
considerable  ouantitv ;  in  this  division  we  place  galla. 
quercus,  catechu,  kmo,  granatum,  ha^matoxylum,  ana 
rnatania.  We  may  then  place  those  substances,  of 
which  astringency  appears  to  be  the  principal  opera- 
tion, but  which  do  not  contain  tan,  ana  which  likewise 
posseis  some  other  property,  connected  with  their  as- 
tringent action  ;  of  wis  kind  are  tlie  acids,  when  either 
naturally  weak,  as  vinegar,  and  tlie  other  vegetable 
acids,  or  the  mineral  acids,  when  sufficiently  diluted, 
some  of  tlie  neutral  salts,  which  perhaps  always  act  by 
their  containing  an  excess  of  acid,  as  alum,  and  certain 
metaUic  salts,  of  which  the  acetate  or  siiperacetite  of  « 

lead  is  the  chief^  which  perhaps  produces  its  effect  more 
by  diminishing  the  sensibility  of  the  nervous  systenpi 
than  by  its  chemical  or  mechanical  action  on  the  part. 
We  exclude  from  the  list  of  astringents  all  those  sub- 
stances which  seem  rather  to  belong  to  the  stomachics 
and  the  tonics,  such  as  have  little  or  no  effect,  except 
when  received  into  the  stomach,  and  together  with 
their  supposed  astringency,  either  promote  the  powen 
of  digestion,  or  increa^  the  tone  of  the  muscular  fibre. 
Under  certain  circumstances,  one  o£  the  most  powerful 
and  direct  of  the  astringents  is  cold,  the  action  of  which 
is  probably,  in  part  at  least,  mechanical,  although  at 
the  same  time  it  no  doubt  affects  the  vital  functions. 

The  next  class,  the  antiseptics,  derive  their  denOmi-  Aatiiepticf. 
nation  from  their  efficacy  in  resistmg  putrefaction,  an 
operation  which  is  strictly  chemical,  and  is  daily  em- 
ployed in  the  preservation  of  dead  animal  mfitter.  In 
our  list  of  antiseptics,  we  shall  only  include  those  sub- 
stances which  act  immediately  upon  the  parts  to  which 
they  are  applied;  for,  with  respect  to  those  which  have 
been  supposed  to  produce  some  change  in  the  system  at 
large,  by  whicn  Its  constituents  are  prevented  from 
running  into  a  state  of  putrescence  or  decompositioil, 
to  whidi,  in  certain  diseases,  it  is  supposed  to  have  a 
tendency,  we  may  observe,  that  the  whole  doctrine  is 
hypothetical,  and  that,  even  were  we  to  admit  its  cor« 
rectness,  and  conceive  the  operation  of  the  remedies  lb 
be  antiputrescent,  yet  the  primary  effect,  in  these  cases, 
is  of  a  different  nature,  and  is  very  various,  being,  ac- 
cording to  circumstances,  at  one  time  tonic,  at  another 
stimulant,  and  at  another  sedative.  We  shall  not,  there- 
fore, include  dnchon^L  amon^  the  antiseptics ;  because, 
if  it  produce  any  effect  of  this  kind,  it  is  by  means  of 
its  tonic  power,  exercised  on  the  system  generally  ;^  nor 
various  articles  which  seem  to  prevent  decomposition 
by  their  astringency,  nor  others,  such  as  some  of  the 
aromatics  and  resins,  which  have  l^een  called  antiseptiCt 
but  the  effect  pf  which  seems  to  l^  rather  to  correct  the 
foetor  of  the  putrid  parts,  than  actually  to  prevent  their 
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agaiji,  it  naylicfloiibteS,  wbethorit  affects  the  absorb- 
ents  more  than  all  die  odier  parte  of  the  body  whidi 
piffsaeBa  ooolractility.  Perhaps  one  of  the  most  imeaui- 
vocal  agmts  in  producing  absorption  is  pressure,  wuen 
iQQg  eonluauedy  and  not  too  powei&d;  but  hece  we 
may  olTfyr  iS  {dausiUe  explanation  of  the  fac^  without 
OQDoeiving  of  any  ^>ecific  increase  of  action  in  the  ab- 
sorbent vessels.  It  generally  happens,  that  the  absorb- 
^ents  lie  deeper  or  fiirther  from  the  sur&ce  than  the  ar- 
teries, or  the  secretory  vess^  connected  with  them; 
and  it  may  therefore  be  smsposed,  that  when -pressure 
is  enqdoyedj  the  supply  of  the  materials  is  cut  off, 
while^at  the  same  time,  absorplion  proceeds  at  its  usual^ 
mftB-  Bul^  after  making  allowance  £ox  the«e  cij»nun- 
stanoes,  still,  as  a  matter  of  fact,  we  know  that  there  are 
v^lrioMs  agents  which  promote  absorption,  and  that,  in 
:aorae  instances,  it  is  at  least  4(|ubt&l,  whotber  tfaeace  be 
any  primary  <q;ieratiQn  which  can  be  designated  as  ite 
direct  cause.  These  agents,  in  the  present  state  of  our 
3£nowledge,  we  are  entiUed  to  dfias  as  sorbefaciente;  and 
we  shall  propone  theibllowing  li^i—Hydxaj^^yrus,. un- 
der a  vmntty  aS  fonns,  bvit  move  eapenally  under  that 
of  ointment;  einetics,  particularly  when  given  in  nao* 
mting  4(WS ;  small  quantities  of  most  of  the  purga- 
tives, where  we  may  fre<)uenily  observe  i)n  absorbent 
effect  to  be  produced,  which  seems  not  to  be  merely  the 
Qtmeqaffoce  of  their  prsvioua  evacuation ;  cold,  when 
ilipplied  in  such  a  manner  as  to  be  soooeeded  by  mode- 
sate  re-action,  exerdiie,  frieti^,  and  pressure. 

We  have  now  consideiied  Uie  four  first  daases  of 
agents  which  increase  action,  bi^ginning  with  those  that 
prpdiioeithese  effects  on  all  parte  of  the  body,  and  after- 
wards taking  in  succession  thpse  which  act  upon  the 
three  great  systems  of  the  blood-vessek,  the  naryes,  and 
the  absorbente  respectively.  We  now  come  to  diose 
substances  that  act  only  upon  separate  or^^ana.  Their 
effect  being  to  increase  the  natural  operation  of  these 
organs,  is  uir  the  most  part  evacuant,  and  there  is  fisund 
to  be  a  dear  relation  subsisting  between  them,  so  that 
it  frequently  happens  that  we  are  |d>le,  by  particular 
management,  to  substitute  them  for  each  oth^ ;  an  ar- 
ticle which,  in  a  certain  dose,  produces  cutaneous  per- 
gpitatioa,  in  laig^  quantity  will  prove  e^oigiic,  and  in 
•  still  greater  dose  will  act  as  a  purgative.  S<Hne  facte 
of  this  description  seem  to  have  influenced  the  minfl  of 
Brown  in  the  fot^nation  of  his  hypothesis,  to  have  led 
bim  peremptorily  to  reject  all  specific  actic^n,  and  to 
'Oonceive,  that  the  operation  of  all  remedies  might  be 
reduced  to  a  mere  s<»Ie  of  quantity.  But  the  most  am- 
ple experience  demnnstrates  the  fiillacv  of  this  opinion ; 
while  the  pertinacity  with  which  me  doctrine  was 
maintained  forms  one  of  the  most  remarkable  examples 
«f  the  force  of  prqudice,  and  the  power  which  a  plau- 
lible  theory  obtains  over  the  mino,  in  oontradicticm  to 
the  less  captivating  effecte  of  a  minute  and  patient  ob- 
servation of  morbid  phenomena. 
Suteiflci.  The  first  dass  of  the  evacuants  are  the"  sudorifics, 
those  agente  which  increase  the  cutaneous  perspiration. 
Under  this  title  we  propose  also  to  include  the  diapho- 
retics, which  may  be  considered  as  differing  from  the 
«ndorific8  merely  in  the  d^pree  of  their  operalion.  That 
there  axe  certain  substances  which,  as  far  as  we  are  able 
to  observe,  have  the  immediate  effect  of  exdting  the  ac- 
•tion  of  the  cutaneous  vessds  seems  obvious;  yet  it  is 
.not  easy  to  determine  in  what  manner  the  operation  is 
^oondu^ted.  We  can  scaroely  imagine  that  the  substapoes 
in  Question  are  reodved  into  the  drculation  and  carried 
4o  tbe  part,  so  as  to  act  directiy  either  upon  the  vessels 
er  the  nerves  that  belong  to  it;  and  ind^  there  are 


ceriain  cases,  in  which  the  cutaneous  perspiration  is  die  M4 
most  copiously  produced,  where  no  medicmal  subeUnoe  ^^ 
has  been  actually  received  into  the  stomach.  The  most  ^ 
plausible  sunposition,  however,  is,  that  perspiration  is 
caused  in  all  cases  by  a  certain  relation  in  the  differ. 
ent  parts  of  the  arterial  system  to  each  other,  by  the  re. 
action  of  die  capillaries  after  Uiey  have  been  in  a  state 
of  complete  atony,  or,  while  their  action  remains  uiul. 
tered,  yet  that  of  tiie  heart  and  larger  arteries  has  been 
unusu^y  excited.  The  application  of  external  warmth, 
of  warm  fluids  taken  into  tne  stomach,  the  transient  xp* 
plicaticm  of  cold  to  the  sur^ice,  those  internal  diangci 
m  the  circulation  which  terminate  in  febrile  paroxysms, 
1^  well  as  other  methods  of  exciting  perspiration,  whidi 
at  first  view  seem  ancnnalous  ana  cUfficult  to  reconcile 
to  any  general  prindple,  may,  we  apprehend,  be  all  a* 
plained  on  the  above  supposition.  Amon^  the  most 
active  sudorifics,  w^e  may  enumerate  warm  drinks ;  a- 
temal  warmth,  more  especially  the  warm  bath  and  £>• 
mentations ;  inoderate  doses  of  many  of  the  excitaoti 
and  stimulante ;  antimonial  preparations ;  ipecacuanha, 
and  especially  the  pulvis  ipecacuanhae  composltus;  naa« 
seating  doses  of  the  emetics  generally ;  guaiacum ;  li< 
quae  ammonite  acetatis;  citrate  of  ammonia;  saisapsi 
rilla ;  and  apiritus  SBtheris  nitrid. 
.  The  two  next  classes,  the  errhines  and  the  sislo-Eaii 
gogues,  act  immediately  on  the  part  to  which  they  m  ^ 
applied ;  in  the  former  case,  to  the  mucous  membnoe^ 
of  the  nostrils,  and  in  the  latter  to  that  of  the  mouth 
and  fauces ;  and  it  is  probable  that  their  operation  if 
strictiy  stimulating  to  the  gUnds  with  which  this  mem* 
brane  is  furnished,  and  which  serve  for  the  lecretian  of 
mucus.  The^most  powerful  errhines  are  asanimaod 
tabacum,  and  of  tiie  simple  aialogogues  pyretheon. 
We  do  not  place  mercury  in  this  dass,  because,  aoooid* 
ipg  to  the  remark  which  has  been  made  above,  altbou^ 
one  of  its  most  obvious  effects  be  to  exdte  the  salivaiy 
glands,  yet  it  is  equally  obvious,  that  this  is  a  leooodi' 
7j  effect,  and  consequential  to  its  operation  on  the  syi* 
tem  at  large. 

The  class  of  expectorants,  those  agents  which  incitsse  e>F 
the  secretion  of  the  bronchial  glands,  is  nearly  relstcd  ^^  1 
to  that  of  the  two  last,  yet  it  diffets  from  them,  inasmocb 
as  the  substance  is  less  directly  applied  to  the  part 
There  is,  indeed,  some  difficulty  in  explaining  the  wsy 
in  which  these  medicines  operate,  unless  we  shoold 
conceive  it  probable  that  the  membrane  lining  the  tra- 
chea, being  continuous  with  that  of  the  fauces  and  fl^ 
sophagus,  may  experience  tbe  effect  of  any  ^nt  which 
is  appUed  to  the  latter,  and  have  a  similar  action  props- 
gateu  along  its  surface.  But  of  the  action  of  certain 
substances  as  promoting  expectoration  there  cap  be  m 
doubt,  and  the  following  may  be  regarded  as  amoiig 
the  most  powerful :— antimonium,  ipecacuanha,  tcill^ 
.senega,  ammoniacum,  the  vapour  c£  warm  water,  and 
perhaps  that  of  aether.  ^ 

.  We  have  pUiced  emetics  among  the  evacuants,  h^  ^  1 
cause  their  primary,  effect  is  to  wchaige  thecooteoti 
of  the  stomach ;  because  they  seem  to  a&ct  the  maootti 
membrane  of  this  organ  in  the  same  manner  with  othff 
subsUmces  that  are  applied  to  a  similar  strocture;  w 
becai)se  there  seems  to  be  an  evident  relation  ^^!^ 
the  operation  of  these  and  ^e  other  evacuants,  as  uMn* 
cated  by  the  power  which  they  possess  o(  producing^ 
different  effect  according  to  the  quantity  in  which  tb^ 
are  employed.  Yet  in  one  important  P*'^^^|^ 
emetics  are  unlike  air  the  rest;  for,  while  tbe  ow^ 
.promote  or  increase  the  natural  action  of  the  p|Eti  "^  ' 
absolutely  invert  it    PerhaB^^  bxnf^i^,  iw  W** 
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lb    tt  first  view  a  contnidictioiii  may  be  reconciled  to  the 
*    general  principle  by  a  little  farther  consideration.   The 
^^  actions  of  the  stomach  would  seem  to  be  so  arran^ed^ 
and  its  powers  so  adapted  to  the  object  of  nutrttiotl, 
that  it  possesses  not  merely  the  or^linary  function  of 
carrying  forward  its  contents  in  a  regular  direction^ 
but  when,  either  from  the  bulk  or  the  nature  of  the 
contents  received  into  it,  there  is  any  great  difficulty^  hi 
accomplishing  the  task,  it  has  the  faculty  of  rqecting 
the  offending  matter  in  a  more  prompt  manner.    This 
is  so  effected,  by  a  peculiar  arrangement  of  ita  parts,  or 
by  the  relation  which  they  bear  to  each  other,  that 
when  it  has  [^ed  beyond  the  limits  of  its  greatest  na- 
tural action,  it  necessarily  falls  into  the  state  where  its 
action  is  inverted.  Thus  a  plentiful  supply  of  food  pro- ' 
motes  the  discharge  of  the  stomach  by  die  intestines, 
while  an  excessive  quantity  causes  vomiting*  and  a 
small  dose  of  an  emetic  proves  purgative,  while  a  large 
dose  of  a  purgative  causes  vomiting.     The  most  active 
emedcs  employed  m  medicine  are  antimonium  tartaric 
aatum,  cupri  sulphas,  ainci  sulphas,  ipecacuanha,  sina-^ 
pis,  and  anthemis. 
1^      The  cathartics  are  the  last  class  of  the  evacuafits  tliat 
act  upon  the  mucous  membrane ;  a  very  numerous  and 
powerful  set  of  agents,  the  operation  of  which  is  upon 
the  part  to  which  they  are  applied,  and  seiems  most 
direct  and  obvious,  yet  from  the  multifaritras  nature 
of  the  substances  which  compose  the  Hst,  we  are  al- 
most necessarily  led  to  conclude  that  they  do  not  all 
act  upon  the  same  principle.     Proceeding  upon  their 
physical  and  chemical  properties,  we  may  arrange  the 
ca^rtics  onder  the  three  divisions  of  oleaginous  and 
saccharine  substances,  vegetable  resins  and  extracts, 
neutral  and  metallic  salts.     Although  we  are  not  able 
to  form  a  classification  of  effects,  which  will  entirely 
correspond  with  the  physical  properties  of  the  sub«* 
stances  employed ;  yet,  to  a  certain  extent,  something 
of  this  nature  may  be  accomplished,  at  least  there  are 
three  kinds  of  purgative  operations  which  may  be  dis- 
tinctly characterized.      The  first  of  these  divisions 
seems  aimply  to  discharge  the  contents  of  the  bowels ; 
the  second,  without  much  affecting  its  nature,  appears 
considerably  to  increase  the  quantity  of  matter  dis- 
charged; Ui^  often  produce  griping,  and  although 
not  very  rapid  in  their  operation,  are  ultimately  pow- 
erful; while  the  third  class  produces  a  speedy  dis- 
^r^  of  matter  of  a  watery  consistence.     Different 
appellations  have  been  given  to  the  cathartics,  partly 
corresponding  with  this  variation  in  their  effect,  and 
although  the  titles  are  not  always  strictly  applicable, 
yet  we  may  use  the  following,  as  affording  some  indi* 
cation  of  their  respective  powers.    In  the  first  division, 
ifo.  under  the  denomination  of  laxatives,  we  may  place  oleum 
olivae,  oleum  ricini,  saccharum,  manna^  mel,  large  quan- 
tities of  aqueous  fluids  taken  into  the  stomach,  or  used  in 
the  way  of  injections,  many  of  the  mucilaginous  fruits, 
vme  partaking  of  an  add,  and  others  of  a  saccharine 
nature,  as  tamarindus  and  carica ;  and,  although  differ- 
ing from  them  in  their  chemical  nature,  we  may  plac6 
m  the  list  of  laxatives,  magnesia,  either  pure  or  carbdSi 
nated,  and  sulphur. 
^       To  the  second  class  ot  cathartics,  which  mSay  hit 
styled  drastics,  we  refer  the  substances  which  appear 
tttually  to  augment  the  quantity  of  fcecal  matter,  iif- 
ciuding  most  of  the  vegetable  extracta  and  resins,  alioes; 
jalapa,  cdocynthis,  M^mihonea,  senna,  t^rebinthina, 
rheum,  and  sdme  others  of  Hete  efficacy.    Under  the 
^     denomination  of  hydragqgues,  those  which  produce 
^     Watery  evaiditions^  we  may  dasa  the  neutral  lUid  tubaiii 
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cid  salts ;  sodib  sulphas,  seda  tadtariUta,  sodae  i^hos- 
phaa,  potassse  supertartraa.  To  this  class  we  must 
also  refer  some  vegetable  substances,  especially  elate- 
rium,  cambogia,  hellebbms  niger,  and  veratrum ;  and 
likewise  some  metallic  pre|Miratiohs,  of  wKch  the  mokt 
important  is  calomel. 

Next  to  the  cathartics  we  place  the  ctinninativeb,  Canniaa* 
those  agents  which  pi'oduce  the  discharge  df  ffatnlence  ^^'^^ 
from  the  alimentary  camd.  These  both  licf  upon  the 
same  orsan,  yet  they  pifodttce  a  very  diflehent  effect, 
and  probably  operate  upon  a  diftrent  princfble;  it 
may  be  conjectured,  that  whil^  the  fbtmer  affect  the  ' 
glands,  and  perhaps  ^e  muscular  fibres  of  the  inte^ 
tines,  the  latter  primarily  affect  the  nerves  of  the  pait. 
The  nature  of  the  action  countenances  this  idea,  as  it 
is  immediate  and  often  powerful,  but  transient,  so  th^t 
in  order  to  procure  any  permanent  benefit,  it  is  necea* 
aary  Ibr  it  to  be  continually  repeated.  Among  due 
carminatives  we  may  include  the  warm  essential  mli, 
aa  canii,  anisum,  anethum,  and  mentha  piperita ;  ahb 
most  of  the  stimulants,  in  moderate  doses,  and  esp^ 
eirily  the  aromatics,  as  einnamomum  and  zingiber. 

The  three  remaining  classes  of  sub^ncet  which  hi-  Chola*^ 
crease  action  differ  from  those  that  we  have  hithertb  ffW***^ 
examfn^,  in  not  nttisis  vtpott  a*  mucous  membt'ani^, 
while  they  so  far  resefaime  each  otlh^r,  that  the  op^r^- 
tion  of  each  of  them  Is  upon  t  separate  gland,  the  t^" 
cretion  of  which  they  tend  to  in^reai^.  The  glands  in 
question  uft  the  liver,  th^  Iddney,  and  the  uterus'.  Thb 
igeiiU  Which  at;t  especially  upbn  the  liver,  and  thu^ 
promote  the  secretion  of  bile,  #e  have  calfed  chohr* 
gogues ;  and  although  it  is  not  easy  to  produce  this 
specific  efiect,  without,  at  the  same  time,  either  ilk- 
creasing  the  action  of  the  alimentary  canal,  or  of  e^ 
citing  uie  arterial  system  generally,  yet  there  are  per- 
haps few  points  of  practice  better  established  than  thb 
possibilhy  of  afiecting  the  biliary  system.  The  princi** 
pie  medicine  which  can  be  entitled  to  the  appellation 
of  cholagogue  is  mercury,  especially  when  combined 
with  cathartics.  There  are  also  certain  catharticflf, 
which,  without  the  addition  of  mercury,  act  particularly 
upon  the  liver.  Of  these  perhaps  the  most  decisive  in 
its  operation  is  rhubarb,  and  we  may  also  add  colo- 
cyntn,  scammony,  and  the  long  continued  use  of  the 
saline  mineral  waters. 

The  class  of  diuretics,  those  agents  which  operate  hi  Diuiscisi, 
promoting  the  flow  of  urine,  is  more  numerous  than 
the  cholaeogues ;  they  principally  consist  of  acid  vege- 
tables and  of  neutral  salts,  but  along  with  these  there 
are  certain  substances,  which  it  is  difficult  to  reduce- 
under  any  arrangement.  The  manner  in  which  diure* 
tics  act,  whether  immediately  upon  the  vessels  of  the 
kidney,  in  consequence  of  their  having  been  absorbed 
and  carried  along  the  circulation,  or  whether  the  ef- 
fect, although  often  speedy  and  decisive,  may  n6t  be 
rather  secohdary  and  consequential,  it  is  not  easy  t6> 
determine.  Of  the  vegetablte  diuretics  the  most  pow- 
erful are  scifla,  digitalis,  colchicum,  ipartium,  juniper! 
baccas,  and  tabacum ;  of  the  saline  diuretics  the  prikfo 
dpal  are  potassa,  both  pure  and  combined  with  the 
carbonic,  acetic,  and  tartaric  acids,  and  especially  under 
tfie  form  of  potassae  subertaktras,  sodA,  and  its  dffihrent 
combinations,  althougn  Tdss  powerful  than  the  salts  of 
potash^  and  adcetate  of  ammonia.  To  these  maj  be 
addbd  ^<MAe  aubstances  of  a  diflbrent  kind,  spoitu* 
setheris  nitrici^  tinctora  ferri  muriatis,  lytta,  and,  ak  be^ 
ibg  amonj^r  tiie  vM^t  powerful  agents,  although  prdba* 
bly  ikcting  h)  cohsequehce  of  Ihev  systematic  effect  (>nty^ 
Ire  may  plkoe  aome  of  the  preparations  of  mercury. 
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Lasdj,  we  oome  to  the  rabstanoes  which  act  upon  the 
uterus,  called  emmenagcwuea,  which,  although  of  un- 
certain, and  frequently  ofseeondary  operation,  aeem  to 
be  entitled  to  form  a  aeparate  dasa  of  remedies.  Of 
.these  perhaps  the  most  powerful  ia  sabina;  some  of 
the  cathartics  have  been  regarded  as  belonging  to,  the 
emrnen^cpiea,  particularly  the  idoes;  and  we  may 
also  place  m  this  class  the  warm  bath  and  electrici^, 
but  it  may  be  conjectured  that  the  efficacy  of  this  last 
JIgent  depends  pnnci|Mdly  upon  the  power  which  we 
iiave  of  applying  it  directly  to  the  part  affected. 

Having  now  taken  a  view  of  the  remedies  which 
^se  or  mcrease  action,  we  come  to  the  second  great 
4livision  of  the  vital  agents,  those  which  diminish  ac- 
tion. As  a  question  of  speculation  there  seems  little 
necessity  for  employing  any  long  train  of  argument  to 
prove  the  possibility  or  probabiuty  of  the  existence  of 
such  a  class  of  agents.  If  the  well  being  of  the  system 
depend  upon  a  certain  degree  of  action,  and  a  due 
.proportion  of  its  powers  to  each  other,  we  might  as 
reasonably  expect  to  be  able  to  diminish  as  to  increase 
this  natural  action ;  and  if  we  are  able  to  apply  cer- 
Uin  means,  by  which  the  arterial  and  nervous  system 
may  be  individually^  a£Eected,  there  is  as  much  cause 
for  supposing  that  it  is  within  our  power  to  deprive 
them  of  a  part  of  their  ordinary  energy  as  to  augment 
it.  Among  the  sedatives,  or  the  agents  which  diminish 
.general  action,  we  may  mention,  as  of  first  importance, 
.and  most  direct  operation,  the  detraction  of  blood, 
jeither  1^  the  lancet,  by  the  scarificator,  or  by  leeches. 
After  this  we  may  place  low  diet,  which  although  a 
negative  remedy,  produces  a  positive  effect,  and  in  the 
aame  way  cold,  or  the  abstraction  of  heat,  when  em- 
ployed in  sufficient  degree,  and  for  a  sufficient  length 
of  time,  proves  powerfully  sedative.  Among  the  di- 
jrect  sedatives  we  may  rank  carbonic  acid,  and  some 
other  of  the  unrespirable  ^ases,  digitalis,  and  all  those 
aubstances  which  immediately  tend  to  relieve  pain, 
atrammonium,  conium,  belladonna,  and  bismuthi  oxy- 
dum.  The  articles  which  we  have  placed  in  the  next 
dass,  under  the  title  of  narcotics,  may  also  be  con- 
sidered as  sedative,  although  it  is  by  a  less  general 
kind  of  operation  that  they  produce  their  effect;  but 
it  must  be  allowed  that,  to  a  certain  extent,  every  se- 
dative proves  narcotic,  and  every  narcotic  must  be  more 
or  less  sedative. 

The  phenomena  of  sleep  are  so  peculiar  and  spedfic 
in  thdr  nature,  and  appeu-  to  , be  so  much  under  the 
eontroul  of  certain  a^ente^  that  we  have  not  hesitated 
to  place  these  in  a  distinct  class,  under  the  denomina- 
tion of  narcotics.  Whether  they  operate  upon  all  parta 
of  the  system  equally,  or  more  immediately  upon  the 
brain  and  nerves,  is  a  point  which  is  not  very  easy  to 
determine;  at  present  we  shall  content  ourselves  with 
assuming  the  fact,  that  sleep  depends  upon  a  certain 
diminution  of  action,  and  is  the  primary  operation  of 
the  substances  in  question.  At  the  head  of  our  list  of 
laarcotics  we  must  place  opium,  to  this  succeed  hyoa* 
cyamus,  humulus.  lactuca,  and  tabacum.  There  are 
other  agenta  which  may  be  regarded  as  decidedly 
narcotic,  but  it  is  probable  that  this  is  only  a  second** 
ry  effect  Whatever  removes  irritation  or  pain  tends  to 
promote  sleep ;  so  that,  according  to  the  nature  of  the 
irritation,  their  is  scarcely  an  article  in  the  materia  me* 
dica,  which,  under  some  drcumstancea  or  other,  may 
not  come  under  this  denomination. 

The  third  class  of  this  division,  the  antispasmodics, 
the  object  o^  which  is  to  remove  irregular  action,  indi* 
oates  au  effect  whidi  ia  well  defii«l|  and  which  we 


have  frequent  opportunities  of  witnessing,  jet  it  nij  Hii 
be  doubted  whether  there  be  any  substance  csptble  of  M 
produdng  it,  which  has  not  been  already  placed  in  one  ^n 
or  other  of  our  former  classes.    In  fac^  irreguUr  sctioa      < 
proceeds  from  various,  and  even  opposite  causes ;  soow* 
times  from  an  aftection  of  the  sanguiferou<<,  snd  at 
other  times  of  the  nervous  sjrstem,  sometimes  from  s 
state  of  exdtement,  at  other  times  of  debilitv,  snd,  of 
course,  the  remedies  must  be  as  various  as  the  caiuei. 
There  are,  however,  some  agenta  to  which  this  power 
may  be  considered  as  more  spedfically  attached,  ind 
that  in  a  degree  which  is  not  easily  aecounted  for  bf 
attributing  their  efficacy  to  any  other  primary  open* 
tion.  Of  these  the  most  universally  applicable  is  opium, 
after wiurds  we  may  place  the  sedatives  generally,  and 
we  may  add  to  them  ammonia,  sether,  moschus,  assap      i 
fcetida,  camphora,  Valeriana,  and  perhaps  succinum.        j 

We  now  arrive  at  the  third  division  of  the  vital  ^ 
agents,  those  which  increase  strength.  Our  arran/ce* 
ment  implies  a  distinction  between  strength  and  sction; 
a  distinction  which  is  sufficiently  well  expressed  by  the 
terms  as  used  in  their  common  acceptation,  snd  whid 
seems  to  be  founded  upon  a  correct  view  of  the  nitoie 
of  the  animal  econcmiy.  Many  facts  shew  that  actios 
and  power  are  not  co-existent,  and  that,  in  some  cases  I 
they  iqypear  even  to  be  in  an  inverse  ratio  to  eadi  i 
other.  By  action,  we  mean  the  &cility  with  which  ei* 
ther  the  muscular  fibre  is  brought  into  a  state  of  coo- 
traction,  or  the  nerve  is  excited  to  sensation ;  whenu 
by  power,  we  mean  the  capadty  which  the  muscle  or 
the  nerve  possesses,  of  produdng  a  quantity  of  eiTect 
without  exhaustion.  It  may  be  bid  down  as  a  genera! 
principle^  that  whatever  promotes  the  healthy  «ute  of 
the  body  ultimately  produces  strength,  while,  on  the 
contrary,  an  increase  of  action  is  a  frequent  occurrence 
in  disease,  and  what  we  are  of\en  obliged  te  couQte^ 
act  by  the  application  of  sedatives. 

It  has  been  supposed,  that  the  quantity  of  nutrimest 
received  into  the  stomach,  and  properly  assimilated 
there,  is  the  sole  foundation  of  all  the  means  that  cm 
be  adopted  for  increasing  strength,  and  it  no  doubt  con- 
stitutes  one  of  the  most  effectual  of  them.  We  hare 
accordingly  given  the  first  place  to  a  class  of  substanoei 
which  we  have  named  Stomachics,  the  immetUate  ob* 
ject  of  which  is  to  promote  the  function  of  di^jestion. 
The  idea  that  we  may  form  of  the  nature  of  their  ope- 
ration must  depend  very  much  upon  our  hypothesis  re* 
specting  digestion,  a  subject  which  will  be  fully  con»^ 
dered  in  another  place ;  but  we  may  here  observe,  that 
the  stomachics  probably  act,  in  the  first  Instance,  upon 
the  glands  which  secrete  the  gastric  juice;  thev  nuy 
also  affect  the  mass  of  alimenUiry  matter,  and  produce 
some  change  in  the  action  of  its  component  parts  upon 
each  other,  or  they  may  promote  the  propulsion  ot  it 
from  the  stomach,  and  along  the  intestinal  canal.  The 
first  of  these  operations  is  probably  affected  by  the  bit- 
ters, which  we  regard  as  the  proper  stomachics,  a  na« 
merous  tribe  of  substances,  possessed  of  various  decrees 
of  efficacy :  of  these  the  most  powerful  are,  gentians, 
quassia,  anthemis,  and  aurantii  cortex,  to  which  ^ 
may  add  columba,  cusparia,  cascarilla,  and  canel«i 
which  combine  the  properties  of  the  bitters  and  tw 
aromatics.  The  list  of  bitters  might  be  much  extend* 
ed,  as  there  is  perhaps  no  country  which  does  not  pro* 
duce  a  variety  of  plants,  possessing  this  quality  mj 
greater  or  less  degree,  and  which  have  been  ^<^P'^^f^ 
by  the  inhabitanta  for  medical  purposes.  Amon^  tM 
.stomachics,  which  act  on  the  alimentary  mass,  ^^J^ 
indude  the  antacidsy  perhaps  the  antiseptics,  sad  tot 
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yu  aroatticSiMidweinayalflopIfloe  in  this  dass,  althoujfh  citric  add  in  cufin^  scurvy  is  as  dedsive  as  that  of  Materia 
S^  IS  operating  upon  a  different  prindple,  the  catharoos  mercury  over  syphiSs,  and  is  equally  spedfie  t  so  like-  MedjCT. 
'  god  the  carminatives.-  wise  is  that  of  sulphur  in  removhig  certain  eruptive   ^  » 

The  class  of  tonics  an  among  the  most  important    complaints,  and  to  the  same  list  we  may  add^the  ooU 
agents  of  the  Materia  Medica,  and  tihdr  effects  are  watt    chicnm,  should  the  reports  of  its  ejficacy  in  removing 
defined,  but,  it  must  be  confessed,  that  the  mode  of    gout  be  maintained  by  future  experience, 
their  operation  is  obscure;    Their  action  would  seem  to        We  have  stated,  that  there  are  certain  eflects  of  re^'  Specific  e& 
be  priDcipaliy  upon  the  muscular  fibre,  and  to  be    medics  which  we  are  unable  to  arrange  according  to  ^^^^ 
brought  about  only  by  sbw  d^^rees,  but  when  it  is    any  legitimate  prindples  of  pathology,  and  which  we 
once  esublished,  it  has  a  tendency  to  become  perma-    therefore  at  present  regard  as  objects  for  future  inqui- 
iwDt    It  is  not  necessarily  connected  with  a  sensiUc    ry.    Perhaps  what  has  been  called  the  febrifuge  pro« 
change  in  any  of  the  functions,  nor  do  the  tonic  reme*    perty  of  certain  agents  ought  to  faD  under  this  descrip- 
dies  possess  any  common  property,  physical  or  chemi-    tion ;  for  although  it  is  generally  referred  to  the  tonic 
eal,  to  which  their  power  can  be  refmed.    Many  of    power  of  the  substances  employed,  there  seems  reason 
them  exhibit  a  degree  of  astringency,  and  most  of  them    to  doubt,  whether  in  this  instance  we  have  not  been 
act  as  stomachics,  but  still  there  is  a  peculiar  or  sped-    advancing  too  rapidly  in  our  attempts  at  generalisadon. 
fie  quality  in  certain  agents,  of  imparting .  strength  to    The  paroxysm  of  fever  is  cut  short  or  prevented  by  the 
the  muricular  fibre,  which  cannot  be  referred  to  eitlier    sudden  application  of  cold,  by  cinchona,  and  by  arsenic ; 
of  these  effects.    The  tonics  may  be  divided  into  two    and  it  is  not  easy  to  assign  any  one  primary  operation 
ipedes,  the  vegetable  and  the  metallic. «  Of  the  for-    which  can  be  supposed  common  to  tnem  all,  or  whidi 
mer,  the  most  powerful  is  dnchona,  which,  in  its  dif-    we  are  able  to  point  out  as  the  spedfie  mode  in  whidi 
fttent  varieties,  is  generally  esteemed  so  efiicadous,  as    they  arrest  the  morbid  condition  that  constitutes  fever, 
to  supersede  many  other  substances  which  possess  the    We  have  mentioned  the  dtric  add  as  a  spedfie  for  scur* 
aune  property  in  an  inferior  degree,  such  as  serpenta-    vy ;  and  perhaps  we  might  introduce  a  class  of  anti« 
ria,  auyx,  Mod  sweitenia.    Cusparia  and  cascarilla  may    scorbutics,  were  we  not  so  totally  ignorant  of  the  na- 
likewiae  be  placed  among  the  tonics,  although  they    ture  of  the  proxhnate  cause  of  the  disease;  for  although 
perhaps  belong  more  striray  to  the  former  class  of  the    there  is  no  a^ent  so  powerful  and  certain  in  its  eflect  aa 
stomachics.     Of  the  metallic  tonics,  the  roost  important    the  dtric  acid,  yet  there  are  other  vegetables  whidi 
as  to  its  general  application  is  ferrumy  which  is  employ-    have  an  obvious  influence  over  scurvy,  but  whidi  do  - 
ed  under  a  variety  of  forms,  and  we  may  add  to  this,    not  contain  any  portion  of  this  add.     Most  writers  on 
sind  oxydum,  cuprum  ammoniatum,  argenti  nitras,    the  materia  medica  have  introduced  a  class  of  remedies, 
and  arsenid  oxydum,  although  the  mode  of  their  ope-    under  the  title  of  anthelmintics,  which  have  been  sop- 
ration  is  doubtful.    The  mineral  adds,  espedally  the    posed  to  possess  the  appropriate  quality  of  expelling 
sulphuric  and  the  nitric,  on  some  occasicms  exhibit  an    worms  from  the  intestinal  canaL    The  power  of  the 
action  resembling  that  of  the  tonics,  but,  it  may  be    oleum  terebinthinse  over  the  tienia  is  fully  established ; 
questioned,  whether  it  is  not  more  through  the  medi-    that  of  stannum  and  ddtchos  over  the  ascarides  rests 
umofthe  stomach,  either  upon  the  secretion  of  the    upon  respectable  evidence;  and  there  are  other  sub* 
gsstric  juice^  or  the  mass  of  alimentary  matter.  stances  wnich  are  supposed  to  act  paiticularty  upon  the 

We  have  now  gone  through  ail  the  classes  into  which  lumbricus,  yet  it  is  difficult  tb  conceive  on  what  prin« 
we  proposed  to  divide  the  subjects  of  pharmacology,  and  dple  th^  can  sJl  operate,  why  they  should  each  of  them  ^ 
we  have  arranged  under  one  or  oimt  of  them  almost  be  useful  in  one  particular  kind  oi  worm  only,  or  why 
the  whole  of  the  agenta  which  are  generally  admitted  indeed  they  should  be  gf  use  in  any  cases  of  this  de- 
to  possess  any  considerable  effect  in  the  cure  of  disease.  aeript)on.  But  we  shaU  not  pursue  this  subject  at  pro- 
Oor  dassification  is,  however,  confessedly  incomplete,  sent,  as  any  further  remarks  which  we  may  have  to 
for  while,  on  the  <me  hand,  there  are  certain  artides  make  concerning  it  will  come  with  more  propriety 
which  we  have  not  been  able  to  place  in  any  of  our  when,  under  the  artide  Meoicinb,  we  treat  of  those 
dasscs,  so  there  are  likewise  certam  effects  which  we  diseases  in  whidi  these  spedfie  actions  seem  to  be  in« 
have  not  been  able  to  include  under  our  arrangement    dicated. 

of  actions  cir  properties.  Among  the  individual  artides  After  this  detail  ci  the  agents  employed  in  roedidneb 
the  ntuation  of  which  remains  undecided,  is  one  of  the  arranged  according  to  the  power  which  they  exercise 
most  extensive  operation,  uid  of  the  most  remarkable  over  the  corporeal  functions,  an  important  part  of  the 
activity,  mercury.  By  exhibiting  it  in  various  forms,  sdence  still  remains,  the  individual  description  of  all 
by  oombininff  it  with  other  remecues,  and  by  vaijring  its  the  substances  whidh  have  been  enumerated :  in  the 
dose,  it  may  be  made  to  produce  almost  any  one  of  die  first  place,  giving  an  account  of  their  natural  history, 
effects  which  characterise  the  various  classes  that  fall  and  the  sources  whence  they  are  procured ;  and  2a, 
under  the  first  division  of  the  vital  agents.  It  is  a  Of  the  mode  of  preparing  and  compounding  them  for 
powerful  excitmit,  and  it  may  assume  the  action  of  the  tlie  purposes  of  the  pracUti<mer.  The  elementary  na* 
stimulants,  it  may  promote  almost  every  one  of  the  eva-  ture  of  this  treatise  will  oblige  us  to  pass  over  both  of 
cuations,  by  removing  irritation  it  frequently  proves  these  topics  in  a  condse  manner.  We  shall,  however, 
sedative  and  antispasimxlic,  under  certain  drcumstano-  give  a  brief  account  of  the  natund  history  of  some,  of 
^  it  seems  to  be  both  a  stomachic  and  a  tonic,  and,  be*  Uie  more  important  artides  of  the  materia  medica,  and 
sides  all  these  virtues,  it  has  a  specific  effect  over  cer«  we  shall  afterwards  offer  a  few  observations  on  the  lat* 
tain  diseases  which  cannot  be  referred  to  any  general  ter  topic,  to  which  the  name  of  Pharmacy  has  been 
principle.  The  antisyphiliticp6wer  of  mercury  is  well  ap{rfied,  and  which  is  generally  reguded  as  a  distinct 
known,  and  its  action  on  some  of  the  cutaneous  diseas*    department  of  the  profession. 

es,  althonfi;h  less  certain  and  dedsive,  is  suffidently  ob«  in  giving  an  account  of  the  articles  of  the  materia  Aoeount  ot 
vioas,  and  seems  to  depend  upon  a  different  prindple,  medica,  we  shall  confine  ourselves  almost  exclusively  ^^i"*!^*" 
snd  one  which  it  is  equally  difficult  to  reconcile  with  to  those  which  enter  into  the  pharmacopoeias  of  Lon-  ^^^J^ 
the  ordinary  operations  of  remedicis.    The  power  of  the    don  and  Edinburgh ;  and  of  these  theze  are  some  that  oi. 
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we  shall  entirely  omit,  or  pass  over  with  a  alight  notice, 
being  either  very  seldom  employed  in  medicme,  or  ge» 
nerally  regarded  as  inert.  We  have,  on  the  whole, 
thought  it  better  to  adhere  to  the  alphabetical  arrange- 
ment. The  articles  employeid  in  medicine  form  so 
very  inconsiderable  a  part  of  tlie  whole  system  of  na- 
tural objects,  that  when  they  are  arranged  scientifically 
they  present  only  a  few  fragments  of  a  methodical  clas« 
sification,  while,  for  the  most  part,  their  nature  as  me- 
dical agents  is  entirely  independent  of  their  classifica- 
tion. Although  we  do  not  in  all  cases  consider  the  no- 
menclature that  has  been  adopted  by  the  colleges  of 
London  and  Edinburgh  in  their  new  pharmacopoeias, 
to  be  the  most  appropriate  that  might  have  been  se- 
lected, yet  we  have  tliought  it  necessary  to  employ  it, 
as  being  the  language  which  is  sanctioned  by  authori- 
ty, and  which,  therefore,  ought  to  be  exclusively  used 
in  medical  prescriptions. 

Acacia  vera.-^This  is  the  plant  which  affords  the 
gum  arabic  of  the  shops.  It  was  formerly  styled  the 
Mimosa  nilotica,  but  has  latterly  been  removed  by  Pro- 
fessor Wildenow  to  his  new  genus  Acacia.  It  is  of  the 
class  and  order  Polygamia  Monoecia  in  the  Linnsean 
svstem,  and  is  placed  by  Jussieu  in  his  natural  order  of 
the  Leffuminosa?.  *  The  tree  grows  in  the  sandy  de- 
serts oi*  Africa,  and  the  western  parts  of  Asia,  and  the 
gum  is  procured  from  it  by  incisions  made  in  the  bark. 
Although  it  is  probable  that  the  purest  kind  of  gum 
arabic  which  is  employed  in  pharmacy  is  derived  from 
the  Acacia  vera^  yet  tiiere  are  other  species  of  acacias, 
and  perhaps  plants  of  a  totally  different  genus,  which 
furnish  a  substance  that,  in  its  essential  characters,  al- 
most entirely  resembles  this  gum.  It  has  been  observed, 
that  the  trees  of  this  description  are  all  covered  with  a 
bark  which  contains  a  quantity  of  tan.  Ail  the  gum  that 
was  employed  in  medicine  or  the  arts,  was  formerly 
brought  from  Arabia  or  from  Egypt,  whence  its  name 
was  derived;  and  it  was  not  until  about  200  years 
ago,  that  the  gum  of  Senegal  was  introduced  into  com- 
merce. The  adventurous  and  persevering  naturalist 
Adanson,  who  explored  the  district  of  the  river  Sene- 
gal with  so  much  assiduity,  contributed  to  extend  our 
knowledge  of  the  trees  from  which  the  gum  might  be 
procured  in  the  western  parts  of  Africa ;  and  at  pre- 
sent nearly  the  whole  of  what  is  imported  into  Europe 
comes  from  that  country.  Some  later  accounts  render 
it  probable  that  a  gum,  which  in  all  its  essential  pro* 
perties  resembles  what  we  call  gum  arabic,  is  procured 
from  the  central  parts  of  the  African  continent,  and  that 
this  substance  forms  one  of  the  articles  of  export  with 
the  inhabitants  of  Tombuctoo,  whidi  they  exchange 
for  the  goods  of  various  kinds  that  are  brought  to  them 
by  the  caravans. 

The  purest  and  finest  gum  arabic  is  in  the  form  of 
nearly  transparent  tears,  generally  of  a  ligHt  yellow  co- 
lour, possessed  of  such  a  degree  of  brittleness  as  to 
bear  being  reduced  to  a  coarse  powder,  and  exhibiting 
B  well-<lefined  and  shining  fracture.  It  is  without 
taste  or  smell,  and  is  very  little  affected  by  the  action 
of  the  air.  It  is  soluble  in  water,  and  forms  with  it  a 
perfect  mucilage,  which  remains  for  a  long  time  with- 
out decomposition,  or  exhibiting  any  ten€lency  to  pu- 
trefaction, although,  under  certain  circumttances,  the 
solution  of  gum  is  said  to  generate  the  acetic  acid. 
There  are  very  few  chemical  re-agents  which  have  any 
action  upon  gum ;  but  it  has  been  found  that  silicated 


potash  will  precipitate  it  from  its  solution  in  water,  M« 
when  it  exists  there  only  in  very  small  quantity,  so  at  ^(^ 
to  be  a  delicate  test  of  its  presence.     It  has,  however,  ^ 
been  suggested,  that  this  precipitation  depends,  not 
upon  any  action  between  the  gum  itself  and  the  ailica* 
ted  potash,  but  that  it  is  owing  to  a  minute  quantity  of 
lime  that  always  exists  in  gum.    Like  most  other  ve« 
getable  substances,  gum  is  powerfully  acted  upon  by 
nitric  acid.     Some  experiments  have  lately  been  made 
on  the  elementary  composition  of  gum,  of  which  Gaj 
Lussac  and  Thenard's  are  probably  the  most  to  be  re* 
lied  on.    They  determine  its  constituents  to  be, 

Oxygen 50.84? 

Carbon 42.23 

Hydrogen      ....       6.93 


100.00 


(Research.  Phys.  Chim.  ii.  290.) 

With  respect  to  the  medical  properties  of  gum,  it  is 
included  under  our  class  of  mechanical  tfeats,  and  in 
the  division  of  the  demulcents.  It  is  of  considerable 
use  in  practical  pharmacy  ua  a  vehicle  for  other  sab- 
stances,  and  its  nutritive  powers,  which  are  suppoiedto 
be  very  great  in  proportion  to  its  bulk,  sometimes  cause 
it  to  be  exhibited  as  a  restorative  in  cases  of  genenl 
debility,  and  especially  in  weakness  of  the  stomach  and 
alimentary  canal. 

^ce/«m—- Vinegar  is  a  well-known  product  of  a  pe* 
culiar  kind  of  fermentation,  which  has  obtained  the 
specific  name  of  the  acetous.  It  is  procured,  bn  eipo- 
sing  a  vinous  fluid,  or  any  which  contains  the  elements 
of  wine,  to  a  temperature  of  about  80*,  with  the  addiV 
tion  of  some  substance  which  may  act  as  a  {ierment 
The  liquor  gradually  becomes  thick  and  ropyt  its  beit 
is  increased,  and  it  discharges  a  portion  of  carbonic  acid 
gas.  Although  vinegar  is  generally  obtained  from  the 
^mentation  ot'  wine,  or  malt  liquors,  it  may  be  procu- 
red from  a  mixture  of  substances  that  have  not  actual!/ 
gone  through  the  vinous  fermentation  ;  and  of  these  the 
two  that  seem  essential  are  sugar  and  mucilage.  Pore 
sugar  is  no  more  capable  of  undergoing  the  acetous 
than  the  vinous  fermentation.  Afler  a  certain  period, 
the  fluid,  which  had  become  muddy,  deposits  its  fsces, 
and  again  acquires  a  decree  of  transparency ;  its  tem^ 
perature  is  reduced  to  Uiat  of  the  atmospiiere,  the  ex- 
trication of  gas  ceases,  and  it  is  found  to  nave  acquired 
the  properties  of  acetic  acid.  Besides  this  acid,  vineffsr 
contains  a  variety  of  other  ingredients :  some  vegetutle 
acids,  as  the  malic,  the  citric,  and  the  tartaric,  are  tbuad 
in  it ;  it  also  contains  a  quantity  of  mucilage  and  tar^ 
tarate  of  potash,  a  httle  alcohol,  and  generally  a  portioo 
of  sugar  that  had  escaped  decomposition:  all  these 
substances  are  dissolved  in  a  large  portion  of  water. 
By  distillation  vinegar  may  be  deprived  o^  the  greatest 
part  of  these  impurities,  and  it  then  obtains  the  name 
of  acetic  acid :  it  still,  however,  retains  a  very  lar^ge 
portion  of  water.  To  free  it  from  the  water,  it  may  be 
exposed  to  the  action  of  intense  cold,  by  which  the  water 
alone  is  froxen,  or  the  usual  method  is  to  distil  the  acs- 
tate  of  copper,  by  which  we  procure  the  acid  in  a  vcT 
concentrated  state.  This  was  formerly  called  radial 
vinegar,  and  its  sensible  properties  differ  so  much  fiwa 
common  distilled  vinegar,  that  it  was  conceived  to  bea 
distinct  chemical  compound,  and  from  the  idea  that  it 
conuined  a  larger  proportion  of  oxygen,  it  was  cilW 
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"When  no  particular  remaric  is  made,  the  natural  ocden  refencd  to  axe  those  of  Jussieu,  in  his  Gencn  PJaatarum,  178A. 
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tb   Mceiic  add,  while  t?ie  acid  of  commcm  viii^;ar  was  named 
'•   acetous.    Later  experiments  have  however  proved^  that 
^  there  is  no  essential  difference  in  the  chemical  constitu- 
tion of  the  two  substances*  and  that  they  only  differ 
in  the  greater  d^^ree  of  concentration  of  the  acid  pio- 
cared  from  the  acetate  of  copper. 
ne.      For  medical  purposes  common  vinegar^  or  §ach  as  has 
been  simply  distilled,  is  always  employed ;  when  in  a 
tolerably  pure  state,  it  is  of  a  reddish  brown  colour^  has 
an  agreeable  odour,  and  a  grateful  acid  flavour.  Its  spe« 
cific  gravity  is  extremely  various,  but  it  is  generally  a 
little  greater  than  that  of  water.      Vinegar  possessea 
powerful  antiseptic  properties  on  animal  and  vegetable 
substances,  and  even  when  applied  to  the  living  body 
it  seems  to  have  the  power  c^  resisting  what  has  been 
called  the  tendency  to  putrefaction  in  m<»*bid  parts,  it 
relieveB  their  fetor,  and  appears  to  retard  their  progress 
to  decomposition.     It  has  the  property  of  correcting 
tbe  unpleasant  smell  of  the  air  ik  apartments  that  have 
been  tainted  with  exhalations  from  the  sick,  and  it  has 
been  supposed  to  remove  the  contagious  properties  of 
the  atmosphere,  and  even  of  solid  substances  that  have 
been  exposed  to  infection.    When  apj^ied  externally,  it 
IB  an  astringent,  and  when  taken  into  the  stomach,  at 
leaat  in  combination  with  the  alkalies^  it  fiirms  one  of 
our  most  valuable  sudoriffcs. 
I        Acidum  car6ontctrm.<— Carbonic  acid,  or  fixed  air,  as 
""D-  it  was  formerly  termed,  is  an  add  which  is  not  capable 
of  being  exhibited  in  the  pure  state,  except  in  the  gase- 
ous form.     It  is  employed  in  medicine,  in  what  are  cal« 
led  effervescing  draughts,  and  afflnds  to  the  stomach 
an  agreeable  remedy  in  debility  of  that  argtai ;  when 
combined  with  water  it  forms  an  acidulous  miid,  which 
has  been  occasionally  used  aa  a  refreshing  beverage  in 
febrile  complaints.     Some  trials  were  made  a  few  years 
ago,  on  the  respiration  of  the  different  species  of  gases, 
and  especially  of  the  carbonic  acid  gas,  for  the  cure  of 
pulmonary  affections,  but  it  has  been  foand  to  be  totally 
inapplicable  and  useless.    The  carbonic  add  enters  in« 
to  tbe  composition  of  many  valuable  articles  of  the 
pharmacopoeia,  espedally  with  ^e  alkalies  and  alkaline 
earths,  but  these  will  be  arranged  under  their  respect 
tive  bases,  as  they  derive  their  virtues  rather  from  the 
earth  or  alkali,  than  from  the  carbonic  add  with  which 
it  is  united. 
Acidum  eiiricum*     (See  Limon.) 
'        Acidum  muriaikum. — The  muriatic  acid,  which  was 
Bm*  formerly  called  marine  acid,  and  is  now,  in  conformity 
with  a  new  theory  of  its  composition,  sometimes  styled 
the  hydrochloric  acid,  is  procured  from  sea  salt,  of 
vhich,  according  to  the  views  that  we  take  of  its  na- 
fiire,  it  is  regarued  either  as  an  educt  or  a  product.     It 
is  a  very  powerful  afcnt  in  chemistry  and  the  arts,  and 
when  sufficiently  diluted,  is  occasionally  employed  in 
^edicine,  internally  as  a  tonic,  or  externally  as  a  gargle. 
Bat  the  most  important  medical  use  to  which  this  and 
the  other  mineral  acids  have  been  employed,  is  as  a 
means  of  purifying  the  air  from  contagious  missmata, 
by  being  diffused  through  it  in  the  form  of  a  vapour. 
For  this  purpose^  the  muriatic,  the  nitric,  and  the  oxy* 
muriatic  or  chloric  adds  have  all  been  employed,  as 
well  as  various  combinations  of  them,  but  the  vapours 
of  either  the  muriatic  or  the  chloric  are  generally  sup- 
P«ed  to  be  the  most  active. 
^       Aiddum  nilricum. — The  nitric  acid,  which  is  a  com* 
pound  of  the  two  elements  azote  and  oxygene,  in  the 
pn>portion  of  one  volume  of  the  former  to  2.5  of  the  laU 
tert  is  perhaps  the  most  active  chemical  agent  of  which 
we  are  in  possession,  and  of  late  has  been  frequently 


employed  in  medicine.  It  was  brought  very  much  in-  Materia 
to  notice  a  few  years  ago,  as  a  specific  for  syphilis^  and  ^«l*ca- 
the  first  trials  that  were  made  of  it  in  this  country,  ap-  '*^'V** 
peared  to  confirm  the  account  that  had  been  received 
of  its  virtues.  More  repeated  trials,  however,  have  led 
us  to  suppose^  that  the  nitric  acid,  although  a  powerful 
adjunct  to  other  remedies,  has  nothing  specific  or  pecu- 
liar in  its  action,  and  that  the  benefit  which  it  produces 
depends  solely  upon  its  general  tonic  power,  or  upon 
its  sidutary  operation  on  the  digestive  organs.  The 
same  remark  may  probably  be  applied  to  its  effects  in 
complaints  of  the  liver.  It  has  also  been  employed  for 
the  care  of  hepatic  affections  externally,  in  the  form  of 
a  bath  for  the  lower  extremities,  but  at  present  we  are 
not  in  possession  of  suffident  evidence  to  enable  us  to 
dedde  upon  its  merits. 

Acidum  ox^urialicum, — The  oxymuriatic,  or  chlo-  Addum* 
ric  add,  tlie  aqueous  solution  of  chlorine,  according  to  ozyiniiria<h 
the  last  nomenclature,  is  prindpally  to  be  mentioned  as  ^kuoa. 
an  article  of  the  materia  medica,  in  consequence  of  its 
employment  in  fumigation^  for  the  purpose  of  destroy- 
mg  contagion.    It  has,  indeed,  been  prescribed  inters 
nuly  in  some  cutaneous  eruptions^  and  in  scarlatina, 
but  we  have  no  very  accurate  account  ci  its  effects. 

Acidum  rai^AfiriciN9i.--»-Sulphuric  add  is  prepared  AMam 
in  large  nuuiufactories  as  an  artide  of  commerce :  it  iulphuif* 
was  formerly  procured  by  the  distillation  of  green  vi«  c™^' 
triol,  but  is  now  generally  formed  by  the  direct  union 
of  sulphur  and  oxygen  during  combustion.  When  per* 
fectly  pure,  it  is  colourless,  without  odour,  and  of  ai» 
.intensely  add  taste ;  it  is  heavy,  and  of  a  thick  consis« 
tence,  from  which  drcumstanoe,  as  well  as  from  its  ori<« 
gin,  it  obtained  the  name  of  oil  of  vitriol.  As  it  is  al-* 
ways  mixed  with  a  portion  of  water,  its  specific  gravi«- 
ty  in  a  separate  state  can  only  be  olHained  by  calculai* 
tion,  but  Ae  London  College  direct,  that  what  is  kept 
in  the  shops  should  bear  to  water  the  ratio  of  1850  to 
1000.  From  the  most  direct  experiments,  it  would 
appear,  that  it  is  composed  of  100  parts  of  sulphur  to 
150  of  oxygen.  It  is  never  employed  in  medicine  in 
its  concentrated  state,  except  occasionally  in  the  form  of 
ointment,  but  when  diluted  with  water,  under  the  title 
of  addum  sulphuricum  dilutum,  it  is  an  article  of  the 
pharmacopoeia  that  is  very  frequently  employed.  Its 
action  appears  to  be  that  of  a  tonic,  and  it  is  probably 
from  this  property  that  it  has  been  found  useful  in  pro- 
fuse sweats  and  in  hasmonrhagies,  rather  than  from  any 
astringent  quality.  It  islikewiseemployed  in  febrile  affec- 
tions  to  relieve  thirst,  and  to  remove  the  sensation  of  heat. 

Alcohol  is  the  principle  which  gives  their  generic.  AlcohsL 
properties  to  all  fermented  liquors,,  and  is  the  direct  re« 
suit  of  the  fermentative  process.  The  immediate  pro- 
duct of  this  operation,  however,  is  a  fluid  containing 
alcohol  united  to  a  great  variety  of  other  ingredients^ 
but  by  distillation,  all  of  these,  except  part  of  the  water, 
may  be  separated  from  the  spirit,  which  then  acquires 
its  appropriate  name  and  qualities.  It  is  then  nearly 
without  colour,  of  a  peculiar  odour,  and  of  a  sharp 
burning  flavour ;  the  specific  gravity  of  the  purest  alco- 
hol of  Sie  shops  is  to  that  of  water,  as  835  to  1000,  but 
this  probably  still  contains  about  ^V  ^^its  bulk  of  water. 
Alcohol  is  very  extensively  employed  in  pharmacy,  as 
a  vehicle  for  a  variety  of  substances  which  it  has  the 
power  of  dissolving,  and  thus  rendering  more  active  and 
more  easily  misdble  with  other  bodies ;  these  solutions 
form  the  tinctures  of  the  pharmacopoeia.  It  is  some* 
times  employed  externally  as  a  fomentation,  or  as  an 
application  ror  recent  bums.  When  taken  internally, 
and  not  as  a  vehide  for  oth^r  substancesi  it  is  nhnost 
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always  employed  in  the  form  of  wine,  before  it  has  un« 
dergone  the  process  of  distillatioa.  Wine  baa  generally 
been  considered  as  one  of  the  most  powerful  and  diffu- 
sible stimuli,  and  it  appears  to  be  of  that  description 
which  we  have  denominated  excitants,  acting  nearly 
in  an  equal  degree  upon  all  the  different  organs  or  fonc* 
tions.  If  used  in  large  quantity,  it  produces  tbatpecu* 
liar  condition  of  the  narvous  system  whidi  is  styled  in- 
toxication, which  no  substance  except  acohol  is  capable 
of  exactly,  imitating.  If  alcohol  be  taken  habitually  in 
iuiy  considerable  quantity,  it  produces  very  un&vonr- 
able  effects  upon  the  system,  exhausting  aU  its  powers, 
and  bringing  on  premature  old  age,  as  well  as  many 
specific  complaints.  The  employment  of  alcohol  in 
medicine  has  varied  very  much  with  the  prevailing  hy- 
potheses of  the  times,  and  perhaps  also  with  the  cha- 
racter of  the  prsctitioner.  Its  use  is  now  mu<^  on  the 
decline,  so  that  it  will  scarcely  be  going  too  far  to  as- 
sert, that  upon  the  average,  not  ^^  part  of  the  wine 
and  spirits  are  prescribed  at  present  that  were  thought 
necessary  S5  or  SO  years  ago. 
^]^  Ahe.'^Tbe  aloe  is  a  sncculent  plant  of  the  class  and 

order  Hexandria  Monogynia  of  the  Linnsean  system, 
and  of  Jussieu's  order  of  the  Asphodeli,  different^spedes 
^  ci  which  are  fisond  in  various  countries  both  of  the 
old  and  the  new  continent  There  has  been  consider- 
able difference  of  opinion  among  naturalists,  what  are 
the  species  from  which  the  extract  that  is  employed  in 
medicine  is  prepared.  The  London  College,  upon  the 
authority  of  Sir  James  Ed.  Smith,  determines  them  to  be 
the  smcata  and  the  vulgaris ;  die  former  yielding  what 
is  called  in  the  shops  Sie  Soootrine,  and  the  latter  the 
Barbadoes  aloes.     It  comes  to  us  in  the  form  of  a  dark 

Slow  or  brown  mass,  which  has  a  slight  decree  of 
ttleness,  and  a  glossy  fracture,  capable  df  being  re- 
duced to  a  coarse  powder,  and  of  being  partially  soft- 
ened, and  rendered  in  some  degree  ductile  by  heat  Its 
taste  is  intensely  bitter,  and  is  generally  considered 
very  disagreeable;  its  odour  is  slightly  aromatic.  It  is 
procured  by  pressing  out  the  juice  from  the  leaves, 
and  afterwards  inspissating  it  by  heat ;  it  is  then  expo- 
sed to  the  action  d  the  air  and  sun  until  it  is  complete- 
ly dried.  The  inspissated  juice  of  the  aloe  seems  to  be 
compounded  of  an  extract  and  a  resin ;  but  although  it 
.  has  been  made  the  subject  of  experiment  by  several 
chemists,  there  is  some  uncertainty  respecting  the  ex- 
act nature  of  its  constituents,  nor  does  it  appear  in  what 
degree  its  component  parts  are  possessed  of  any  pecu- 
liar or  specific  property.  See  Braconnot,  Trommsdorff, 
Bouillon  La-Grange,  and  Vogel,  in  Atm.  de  Chitn^  Ixviii. 
11,20,  155. 
^Icdicd  The  aloe  is  one  of  our  most  common  and  valuable 

properties,  purgatives :  it  operates  without  weakening  the  diges- 
tive organs,  or  producing  any  general  debilitating  ef- 
fect, and  is  generally  supposed  to  act  more  immediate^ 
ly  upon  the  large  mtestmes,  and  especially  upon  the 
rectum.  The  evidence  for  this  opinion  is,  mat  it  causes 
the  discharge  of  solid  faecal  matter  without  the  admix- 
ture of  mudi  water  or  mucus ;  and  that,  when  it  is  taken 
in  large  quantity,  it  produces  pain  about  the  anus,  and 
sometimes  even  a  discharge  of  blood.  These  circum- 
stances have  probably  been  exaggerated ;  and  we  should 
also  suppose  that  there  is  but  little  foundation  for  the 
commonly  received  opinion,  that  aloes  are  particularly 
useful  in  amenorrhcea.  With  respect  to  its  employment 
in  what  have  been  called  suppressed  haemorrhages,  as 
'• '  jre  do  not  admit  of  the  existence  of  such  a  morbid  af- 
fection, so  we  must  regard  this  supposed  virtue  as  im*« 
ginary. 


ilAA«a.-^A]thaBa  offlcinalis,  or  mardi  mallow,  of  the  X 
Limuean  dass  and  order  Monodelphia  Polygynia,  a^ 
cording  to  Jussieu's  system,  of  the  natural  oraer  of  the 
Malvaceae,  is  one  of  our  indigenous  plants,  wluch  ii 
used  in  medicine  in  consequence  of  die  quantity  of  na. 
cilage  with  which  it  abounds.  Besides  simple  mod* 
lage,  it  contains  a  portion  of  sacdiarine  matter,  whick 
is  extracted  by  alcohol.  Water  disserves  both  the  iu< 
gar  and  the  mucilage ;  and  the  roots  are  sakl  toeontiin 
so  large  a  proportion  of  soluble  matter,  that  the  inisi 
luble  residuum  is  no  more  than  one-tenth  of  the  whole. 
Although  it  may  be  considered  as  possessing  very  near* 
ly  the  same  properties  with  gum  arabic,  yet,  as  the 
mucilage  which  is  extracted  firom  it  is  in  a  le»  pore 
form,  and  is  liable  to  ferment  by  keeping,  the  iiianh* 
mallow  is  chiefly  used  for  external  applicatioDs. 

jUMmeiM— Alum  is  an  earthy  salt,  composed  of  ml*  AM 
phuric  add  united  to  alumine,  together  with  a  portion 
of  potash.    This  substance  is  generally  obtamed  ina 
certain  natural  strata,  that  consist  of  a  oombinatioo  of 
day  and  iron  pyrites ;  by  first  sufagecting  the  esrthto 
a  strong  heat,  so  as  to  drive  off  certain  inflamnable 
matters, which  exist  in  it,  then  by  exposure  to  air,  by 
which  die  sulphur  that  it  ctnUdns  attracts  oxygen,  and 
becomes  converted  into  sulphuric  add,  and  ustly  by 
lixiviation,  a  super-sulphate  of  alumine  is  obtained,  and 
potash  is  Uien  added  to  form  it  into  alum.  The  salt  thoi 
procured,  the  alum  of  commerce,  has  a  regular  crystal* 
line  form,  and  is  composed,  according  to  the  latest  ei« 
periments,  those  of  Benselius,  of  S4.Sd  parts  of  snlpho* 
ric  add,  10.86  of  alumine,  9-^1  of  potash,"  and  iS  of 
water,  {Ann,  de  Chkn,  Ixxxii.  S58,)    The  nature  of  the 
salt  is  said  not  to  be  affected,  if,  instead  of  potash,  we 
add  to  the  sulphate  of  alumine  ammonia,  or  a  mixtore 
of  potash  and  ammonia,  but  the  salt  will  not  be  focmed 
if  we  employ  soda.    In  medical  practice  alum  is  i^ 
counted  one  of  the  most  powerful  astringents,  and  ii 
used  with  advantage  in  those  cases  where  we  wish  to 
restrain  increased  glandular  secretions.     Its  most  fre- 
quent employment  is  in  collyria,  for  that  species  of 
ophthalmm  attended  with  a  great  dtschaige  of  ten^ 
where  there  is  not  much  su^ve  inflammation  piescat, 
or  where  it  has  been  previously  sutxlued  by  efacoi- 
tions.     It  has  been  extensively  used  by  some  prscb* 
tioners  in  what  is  called  passive  heemorragies  from  the 
intestinal  canal,  but  there  is  perhaps  always  some  diffi* 
culty  in  determining  exactly  what  are  the  cases  for 
which  it  is  adapted,  and  probably  our  views  on  the  ps- 
thology  of  these  diseases,  as  well  aa  of  the  remedies 
proper  for  them,  have  been  much  influenced  by  hypo- 
thetical opinions. 

Ammonia,  or  volatile  alkali,  in  its  pure  state,  can  be  ais 
obtained  only  in  the  form  of  a  gas ;  but  it  appearsi  tore- 
tain  all  its  diaracteristic  medical  properties  when  it  tf 
combined  with  water,  forming  the  liquor  ammoniff  of 
the  London  Pkarmacapogia,  It  is  a  very  powerful  sO- 
mulant,  capable  of  bang  exhibited  only  in  small  doics; 
asid  when  applied  externally  to  the  skin,  is  no  less  ac- 
tive as  a  rubefadent  As  a  medical  agent  it  is  m<«« 
useful  in  union  with  carbonic  add,  componngscn^Csti 
bonate,  or  rather  a  sobcarbonate,  when  it  assumes  toe 
solid  form,  and  still  retains  the  properties  of  a  power* 
ful  stimulant,  although  less  violent  than  in  its  pure  or 
caustic  state.  It  likewise  possesses  the  antacid  pn^ 
ties  of  the  other  alkalies,  or  of  the  alkaline  <«i^.'*   . 

The  aceUUe  qfammmia,  the  spiritus  mindereri  of  tt^ 
old  pharmacopoeia,  the  combination  of  ammonis  win 
the  acetic  ada,  is  a  preparation  that  is  very  ^^9^^ 
employed  in  msdicinei  from  ito  action  aB  a  diapbofew^ 
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IBM  ifid,  on  thli  aecount,  ibrniB  the  basis  of  varioot  febri* 
fien  fu^  mixtures,  to  which  it  is  itself  «  useful  adjunct 
r*^  The  muriaU  of  ammonia^  or,  as  it  was  formerly  termed^ 
^    lal  smmoviiac,  is  also  an  article  of  the  pfharmaoop<sia» 
but  is  now  only  used  externally.    It  has  been  suppo- 
aed  to  possess  what  is  termed  a  discutient  power,  and 
bis  been  applied  in  the  form  of  solution  to  indolent  tu* 
moors  of  various  kinds;  but  it  may  be  doubted  whether 
mj  benefit  has  been  obtained,  more  than  would  have 
insen  from  the  application  of  the  fluid  without  the 
salt 
m-     Ammaniacum. — Gum  ammoniac  is  a  concrete  sub* 
stance,  in  the  form  of  an  irregular  mass,  composed  of 
small  tears  of  a  light  brown  cdour,  nearly  opaque,  pos- 
sessed of  some  degree  of  tenacity,  and  generally  mixed 
tnth  a  quantity  of  extraneous  matter.    Until  lately, 
we  were  ignorant  of  the  plant  which  produces  ammo- 
niac; but,  by  sowing  the  seeds  that  are  occasionally 
fmmd  m  die  gum,  Professor  Wildenow  has  disooverea 
that  it  is  the  Heracleum  |;ummiferum,  {HoH.  BerL 
Tab,  53,  54l)    Its  taste  is  bitter  and  nauseous ;  it  forms 
an  imperfect  soluUon  with  water,  and  also  with  vine* 
gar,  giving  the  fluids  a  milky  jqtpeiffance ;  it  is  like- 
wise partially  soluble  in  alcohol,  and  appears  to  be  en* 
titled  to  the  appellation  of  a  gum-resin.    Acoordine  to 
a  late  analysis  by  Braconnot,  {Arm,  de  Ckm.  Ixvili.  69.) 
100  parts  of  it  are  composed  of  about  70  parts  of  resin 
and  18.5  of  gum,  the  remainder  consisting  of  a  species 
of  glutinous  matter  and  water.     Its  medical  properties 
do  not  seem  to  be  very  well  defined ;  it  is  classed  among 
the  fetid  stimulating  gums,  and  it  has  obtained  the  repu- 
tation of  bein^  deobstruent,  expectorant,  and  diuretic ; 
bnt  we  conceive  that  its  virtues  have  been  much  exag- 
goated,  and,  indeed,  are  of  two  indefinite  and  multi- 
£uioas  a  nature  to  permit  us  to  place  much  confidence 
in  them. 
)hlk      Am^daloj^^he  almond  is  the  kernel  of  the  fimit  of 
the  Amygdalus  communis,  a  tree  belonging  to  the  dass 
and  order  Icoeandria  Monogynia,  and  to  the  natural  or- 
der of  the  Rosaces.     It  is  said  to  be  a  native  of  Syria, 
but  is  now  completely  naturalized  in  the  south  of  Eu- 
rope, and  will  even  {Msrfect  its  fruit  in  the  most  favour- 
able parts  of  this  island.    It  is  remarkable,  that  there 
is  no  essential  difference  to  be  observed  between  the 
trees  which  bear  the  bitter  and  the  sweet  almonds,  aU 
though  the  fruits  themselves  difier  so  mudi  in  their 
sens»le  properties.   Both  species  of  almonds  have  been 
lately  analysed,  the  sweet  almond  by  M.  Boullay, 
and  the  bitter  aknond  by  M.  Vogel,  {Journ,  de  Pharm, 
Aug.  181 7»  and  AnnaU  of  Phil,  xl  426.)     A  con- 
siderable  part  of  the  solid  matter  of  both  species-  has 
been  found  to  consist  of  albumen,  united  to  a  quantity 
of  oil,  forming  a  compound  which  almost  exactly  re- 
sembles cheese  in  its  povsical  and  chemical  properties ; 
this  caaeoua  matter  consntutes  about  four-fifths  of  the 
whole :  it  alao  contains  about  6  per  cent,  of  sugar.    To 
these  ingredients  in  the  bitter  almond,  is  added  a  por- 
tion of  Sie  prussic  or  hydrocyanic  add,  and  a  peculiar 
essential  oily  upon  the  former  of  which,  or  upon  a  com* 
bfaiation  of  the  two,  its  chancteristic  sensible  properties 
seem  to  depend.    The  sweet  almond  is  sometimes  em- 
ployed in  pharmacy,  for  the  purpose  of  forming  an 
emollient  or  demulcent  fluid  wnen  triturated  with  wa^ 
ter.    Ita  pleaaant  flavour  may  serve  as  a  recommenda- 
tion, when  the  obiect  is  to  induce  the  patient  to  take 
copiously  of  milcl  mudlaginous  beverages,  but  it  can- 
not be  tnppoeed  to  possess  any  medical  properties 
which  do  not  belong  to  many  other  substances,  while 
it  sppeaa  that  there  are  aosae  individuals  to  whom  the 
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almond,  as  welt  as  the  other  oily  ihiits,  are  peculiarly 
indigestible.  Although  the  bitter  almond  u  frequent- 
ly employed  in  cookeryt  for  the  purpose  of  giving  fla^ 
▼our  to  various  articles,  yet  the  prussie  acid  is  known 
to  be  a  most  virulent  poison,  and  therefore  we  cannot 
but  suppose,  that  if  it  were  taken  in  sufficient  quantity, 
and  in  an  unmixed  state,  it  must  be  more  or  less  inju- 
rious. We  have,  indeed,  been  informed,  through  the 
medium  of  the  foreign  journals,  that  prussie  add  has 
been  employed  on  the  continent  for  the  purpose  of 
curing  phthisis,  {BuUetin  det  Sciences  for  1817,  p- 185.) 
but  we  should  greatly  doubt  the  correctness  of  the  ob« 
servations,  as  weU  from  the  nature  of  the  disease  as 
from  that  of  the  remedy. 

i^atrtm.-— Anise  seeds  are  the  produce  of  the  Pimpi-  Anian. 
nella  Anisum,  an  umbelliferous  ^ant,  which  grows  na- 
turally in  the  countries  bordering  upon  the  Levantf 
and  is  cultivated  in  many  parts  of  Europe.  The  seeds 
contain  an  essential  oil,  which  is  considerably  heating 
and  stimulant,  and  possesses  the  same  properties  as  an 
excitant  and  carminative  with  others  of  this  class. 

Anihemii  ao&iVtf.— This,  which  is  the  common  dia-  Anttaa^ 
momile  of  the  shops,  is  a  plant  of  the  Linnsean  dass 
and  order  Sjmgenesia  Polygamia  superflua,  and  of  die 
natural  order  St  the  Corymbifene.  It  is  now  complete- 
ly naturalised  in  this  country,  {Eng.  BoU  tab.  9B0.)  al« 
though  perhaps  originally  not  indigenous.  The  flowers, 
whi(£  are  the  part  employed  in  medicine,  have  a  strong 
and  somewhat  aromatic  smell,  and  an  intensely  bitter 
taste.  The  cham<»nile  contains  both  a  bitter  extract 
and  an  essential  oil,  but  its  most  valuable  properties 
seem  to  depend  upon  the  first  of  these  ingredients. 
When  taken  in  the  form  of  a  solid  extract,  or  of  a  cold 
infusion,  it  is  a  powerful  stomachic ;  it  is,  however,  ' 
most  frequentiy  employed  as  a  weak  warm  infusion, 
to  promote  the  operation  of  emetics,  which  it  may,  per* 
haps,  in  some  degree  accomplish  by  means  of  its  essen* 
tial  oil,  which  possesses  a  very  nauseous  flavour.  ^ 

Antimony  is  a  semi-metal,  which  naturally  exists  in  AnUme-' 
combination  ¥rith  sulphur,  fVom  which  the  metal  is  ea- 
sily separated ;  the  ore  itself  having  previously  obtain- 
ed the  name  of  antimony,  the  pure  metal  was  formerly 
called  the  regulus  of  antimony.  It  has  been  very  mudi 
employed  in  medicine,  under  a  great  variety  of  forms ; 
and,  except  mercury,  perhaps  no  substance  has  been 
made  the  sulnect  of  so  much  experimental  research. 
It  belongs  rather  to  a  chemical  treatise,  tiian  to  one  on 
materia  medica,  to  describe  all  the  preparations  of  an- 
timony, or  the  mode  of  forming  them ;  we  shall  briefly 
mention  those  only  which  are  admitted  into  the  last 
editions  of  our  pharmacopceias.  Of  these,  the  most 
important  are  the  ore  itself,  or  the  sulphuret  of  anti- 
mony, antimonii  sulphuretum ;  the  oxiae  of  antimony, 
or  antimonium  caldnatum ;  the  prepared  sulphuret  of 
antimony,  antimonii  sulphuretum  preparatum ;  the  tar- 
tariaed  antimony,  or  antimonium  tartarizatum ;  and  the 
antimonial  powder,  or  pulvis  antimonialis.  With  re- 
spect to  the  oxide  of  antimony,  it  is  necessary  to  re- 
mark, that  the  metal  is  capable  of  being  combined  with 
various  doses  of  oxygen,  the  number  of  which  have  been 
differentiy  stated  by  writers  of  almost  equally  great  au- 
thority. But  there  are  two  oxides  which  are  the  best 
characteriaed,  and  which  difier  veiy  essentially  from 
each  other  in  their  action  on  the  body,  named,  fitom  the 
'  relative  proportions  of  oxygen,  the  protoxide  and  the 
peroxide.  Of  these,  the  protonde  is  a  medicine  very 
powerful  in  ita  effects,  but  of  very  uncertain  operation, 
and  is  therefore  sddom  used;  while  the  peroxide  is 
acarody  solid)le  in  the  animal  fluids,  and  possesses  very 
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M»tfria    Kttle  sensible  action.    7  he  preparations  of  antimony 
Mcdtca.     ^j^g^  uyg  usually  employed,  are  the  sulphuret,  the  per- 
oxide,  and  the  protoxide  combined  with  the  tartaric 
acid,  composing  the  well-known  substance,  tartar  eme- 
tic. 

The  medical  effects  of  antimony  appear  to  be  of  two 
distinct  kinds,  the  one  powerful  and  immediate,  ter- 
minating in  some  evacuation,  which,  according  to  cir- 
cumstances, may  be  either  from  the  stomach,  the  bowels, 
the  lungs,  or  the  skin.  The  other  is  nearly  insensible, 
but  considerably  .efficacious,  and  seems  to  be  chiefly 
confined  to  the  skin.  The  former  operation  is  gene- 
rally had  recourse  to  in  inflammatory  aflfections  of  the 
abdominal,  or  thoracic  viscera,  or  even  in  cases  not  im« 
mediately  attended  with  inflammation,  but  where  the 
depletion  of  the  system  is  supposed  to  be  indicated. 
The  insensible  action  of  antimony  is  chiefly  resort* 
ed  to  in  cutaneous  affections,  and  for  this  purpose 
probably  the  best  preparation  is  the  precipitated  sul- 
phuret.  Antimony  is  now  seldom  employed  as  a  mere 
febrifuge,  or  with  the  idea  of  directly  counteracting  the 
proximate  cause  of  fever,  nor  'is  the  plan  of  giving  it 
in  nauseating  doses  ever  employed  in  the  present 
day.  The  good  effect  of  antimony  in  dysentery  seems 
to  be  established  by  general  observation,  although  it 
may  perhaps  be  difficult  to  ^explain  the  mode  of  its  ac- 
tion. 

Argenium^^^SHyer  in  combination  with  nitric  /acid 
forms  an  article  of  the  pharmacopoeia,  to  whicli  the 
older  writers  applied  the  name  of  lunar  caustic.  As  it 
is  prepared  for  medical  purposes,  the  nitrate  of  silver  is 
exposed  to  heat,  by  which  the  water  of  crystallization 
is  expelled)  and  the  salt  is  fused ;  in  this  state  it  is 
poured  into  moulds,  and  formed  into  sticks  of  a  black 
colour  and  a  hard  consistence,  in  which  a  crystalline 
appearance  may  still  be  perceived.  The  nitrate  of  sil- 
ver is  chiefly  employed  externally  as  a  caustic,  but  it  is 
also  not  unfrequenUy  used  internally  in  epilepsy,  and 
some  other  diseases  of  a  similar  nature,  with  apparent 
success.  A  singular  effect  has  been  observed,  in  some 
cases,  to  follow  the  long  continued  use  of  this  medi- 
cine, viz.  that  the  complexion  has  acquired  a  permanent 
black  tinge.  Although  this  change  has  only  been  ob- 
served in  a  few  instances,  yet  as  it  has  never  been  no- 
ticed except  where  the  medicine  had  been  previously 
administered,  there  seems  no  reason  to  doubt  that  it 
depends  upon  the  action  of  this  substance.  The  cuti- 
cle is  said  to  retain  its  usual  colour,  and  therefore  the 
change  is  supposed  to  be  effected  upon  the  rete  mu- 
cosum. 

Armor  acta. — Cocblearia  Armoracia,  or  horse  radish, 
is  a  well  known  tetradynamian  plant,  the  root  of  which 
is  commonly  employed  for  culinary  purposes,  on  ac- 
count of  its  acrid,  but  grateful  flavour,  which  appears 
to  be  produced  by  the  combination  of  a  pungent  essen- 
tial oil,  and  a  sweet  mucilage.  Like  other  vegetables 
possessed  of  the  same  sensible  properties,  it  is  a  power- 
ful excitant,  both  when  applied  externally  as  a  rubefa^ 
cient,  and  when  it  acts  on  the  system  generally  through 
the  medium  of  the  stomach.  It  frequently  enters  into 
the  composition  of  gargles,  for  the  purpose  of  increasing 
the  secretion  of  the  sadivary  and  mucous  glands  of  the 
mouth  and  fauces. 

Arsenicum, — The  oxide,  or  acid  of  arsenic,  although 
the  most  virulent  mineral  poition  with  which  we  are 
acquainted,  is  capable,  under  proper  management,  of 
affording  us  a  very  valuable  remedy.  Arsenic  is  a  se- 
mi-metal, which  is  generally  found  in  combination  with 
auiDo  other  metallic  body,  from  whiob  it  is  separated  by 
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exposure  to  a  strong  heat,  in  what  is  styled  the  proee»  V«i 
of  roasting,  in  consequence  of  which  it  sublimes ;  when  ^ 
procured  by  this  operation  it  is  always  united  to  a  god- 
siderable  portion  of  oxygen,  and  indeed  acquires  the 
properties  of  an  acid.  It  is  a  white  opaque  substance, 
semi-transparent,  and  of  a  fibrous  appearance,  soluble 
in  water  and  in  alcohol ;  its  taste  is  acrid,  and  it  ex« 
cites  in  the  mouth  and  throat  a  burning  sensation,  and 
produces  a  peculiar  feeling  of  constnction.  On  ac- 
count of  its  extremely  deleterious  properties,  and  the 
facility  with  which  it  ia  at  all  times  procured,  cases  of 
death  by  arsenic  frequently  become  a  subject  of  judi- 
cial inquiry,  and  it  is  consequently  a  very  tmporUiit 
point  to  be  able  to  detect  the  most  minute  portion  of 
It  in  the  contents  of  the  stomach,  or  in  the  residaum 
of  any  article  of  food  that- had  been  taken  shortly  be- 
fore aeath.  But,  for  an  account  of  the  tests  that  may 
be  employed  in  these  cases,  we  must  refer  to  the  mo* 
dern  systems  of  chemistry. 

When  arsenic  ia  received  into  the  stomach,  in  any  Is  A 
considerable  quantity,  it  appears  to  act  as  a  direct  cans-  «^ 
tic,  first  producing  violent  mflammation,  and  afterwards 
corroding,  and  actually  decomposing  the  part  to  whidi 
it  is  applied.  Whether  it  be  by  absorption,  or  by  a 
peculiar  vital  action,  not  only  the  stomach,  hot  the 
whole  of  the  body  is  found  to  be  considerably  affected 
by  it,  so  as  to  partake,  in  a  certain  degree,  of  the  lame 
tendency  to  decomposition.  In  order  to  counteract  the 
effects  of  arsenic  that  has  been  received  into  the  fto- 
mach,  the  first  object  is  to  dislodge  the  substance  as 
speedily  as  possible  by  vomiting,  if  this  has  not  been 
already  accomplished  by  the  natural  efforts  of  tbe  or* 
gan,  and  at  the  same  time  to  take  a  large  quantity  of 
mueilaginous,  or  oily  fluids,  which  may  act  mecfaam- 
cally,  by  preventing  the  particles  of  arsenic  from  com- 
ing into  contact  with  the  surface  of  the  stomach,  in  ad* 
dition  to  which,  it  is  often  necessary  to  use  general  re* 
medies  for  obviating  inflammation,  after  the  first  vio- 
lent  effects  have  subsided.  Various  antidotes  have  been 
recommended,  consisting  of  substances  that  are  sop* 
posed  to  unite  chemically  with  the  arsenic,  and  render 
It  inert,  as  sulphur ;  but  we  apprehend  that  no  benefit 
can  be  gained  by  any  applications  of  this  kind. 

Arsenic  has  been  frequently  employed  in  medicine  ^sj 
as  a  caustic,  especially  in  cance«x>us  affections,  and  per«  <"^ 
haps  there  may  be  some  cases  where  it  has  proved  be- 
neficial, but  it  has  been  found  so  violent  in  its  open* 
tion,  and  it  has  sometimes  occasioned  such  unfavoura- 
ble effects  upon  the  constitution,  tliat  it  is  now  gene* 
rally  abandoned  as  an  external  application  by  tbe  more 
judicious  practitioners,  although  it  is  still  extensively 
used  by  the  empirics.  The  eflects  of  arsenic,  as  an  in-> 
temal  remedy,  are  not  very  easy  to  explain  upon  any 
general  principle ;  it  appears  to  be  decidedly  effica- 
cious in  most  diseases  that  assume  an  intermittent  typCi 
and  especially  in  obstinate  agues ;  it  is  useful  in  many 
cutaneous  affections,  and  perhaps  in  some  of  ibose  ano- 
malous painful  diseases,  which  are  vaguely  classed  un- 
der the  denomination  of  nervous  complaints.^ 

Asarum  europcBum,  or  asarabaccas  as  it  is  usually **i 
styled,  is  a  plant  which  js  indigenous  in  some  parts  (b 
£nff]and,  it  belongs  to  the  Linnaean  class  and  order 
Dodecandria  Monogynia,  and  to  Jussieu's  order  of  tbe 
Aristolochise.  When  received  into  the  atomach  it  >* 
said  to  be  a  powerful  evacuant,  but  it  is  never  eoaploT* 
ed  in  medical  practice  except  as  an  errhine,  where  we 
wish  to  procure  a  discharge  of  mucus  from  the  nose.    ^ 

A^sa/celida.'^Thh  well  known  gum-resin  is  aace^  ^m 
tained  to  be  the  product  of  the  Ferula  Assafatid«t  '^ 
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umbelliferooB  plant  which  grows  in  the  south  of  Per* 
da.    The  substance  is  procured  by  cutting  the  roots 

^  transversely^  when  the  juice  exudes  spontaneously  from 
tbem ;  it  is  in  the  form  of  irregular  masses,  of  a  brown 
colour,  opaques  and  possessed  of  some  degree  of  tenacity. 
Its  odour  is  very  fetid,  and  its  flavour  acrid  and  bit- 
ter ;  and  although  they  are  at  first  extremely  unplea- 
sant, yet  by  habil  many  individuals  are  said  to  become 
strongly  attached  to  them.  It  is  partially  soluble  in 
alcohol,  and  it  forms  with  water  a  milky  fluid ;  but 
both  water  and  alcohol  appear  to  be  capable  of  sus- 
pending the  essential  oil  on  which  its  sensible  proper** 
ties  probably  depend.  It  is  the  most  powerful  of  what 
are  called  the  fetid  gums,  and  from  its  action  on  the 
vital  powers  generally,  and  perhaps,  in  no  small  de« 
gree,  from  its  effect  on  the  external  senses,  it  is  often 
found  a  valuable  remedy  in  affections  of  the  nervous 
sjstem,  especially  such  as  depend  upon  those  irregular 
exertions  which  we  call  spasms. 

B.  Auraniium. — The  orange,  which  is  the  fruit  of  the 
Citrus  Aurantiuro,  a  >hrub  belonging  to  the  class  and 
order  Polyadelphia  Polyandria,  and  to  the  natural  fa- 
mily of  the  Aurantise,  is  more  employed  as  an  article  of 
diet  than  of  medicine.  The  rind  of  the  variety  Hts- 
palense,  the  Seville  orange,  enters  into  several  of  the 
officinal  preparations,  as  affording  a  grateful  aromatic 
bitter,  possessing  some  efficacy  as  a  stomachic.  The 
leaves  and  flowers  of  the  orange  contain  a  strong  es- 
sential oil,  and  have  been  occasionally  used  in  medi- 
cine, but  they  are  now  entirely  neglected. 

g      BaUamum  7o/»/a7i?/m— This  substance  is  procured 

n.  from  the  Toluifera  balsamum,  a  tree  which  is  a  native 
of  South  America,  belonging  to  the  Linnsean  class  and 
order  Decandria  Monogy nia,  and,  according  to  Jussieu, 
to  the  natural  order  of  the  Terebintaceae.  *  The  balsam 
flows  from  incisions  made  in  the  bark  ;  it  is  of  a  thick 
glutinous  consistence,  of  a  dirty  yellow  colour,  and  by 
exposure  to  the  air  becomes  dry  and  brittle.  It  belongs 
to  the  class  of  vegetable  products  called  balsams,  a  term 
which  is  restricted  to  those  bodies  which  possess  the 
general  properties  of  resins,  but  which  yield  benzoic 
acid  when  treated  with  sulphuric  acid.  It  has  a  fra- 
grant odoor,  and  an  agreeable  taste,  and  in  consequence 
of  these  sensible  properties  is  used  in  pharmacy,  but 
it  is  not  probable  tnat  it  possesses  any  specific  proper- 
ties as  a  medical  agent. 

Barytes, — This  is  one  of  the  primitive  earths,  re- 
markable for  its  great  specific  gravity,  from  which  cir- 
camrtance  its  name  is  derived.  When  taken  into  the 
stomach,  in  any  considerable  quantity,  it  is  poisonous  ; 
bat  it  has  been  strongly  recommended  by  some  practi- 
tioners, in  combination  with  muriatic  acid,  as  a  remedy 
in  scrofulous  complaints,  under  the  appellation  of  a 
aeobstruent  It  is,  however,  difficult  to  say  what  is 
the  exact  meaning  that  ought  to  be  attached  to  this 
Jnw,  and  even  upon  purely  empirical  grounds,  it  must 
w  considered  as  very  doubtful  whether  this  substance 
has  eTcr  proved  of  any  essential  benefit  as  a  medical 
«gent. 

Ml.  Belladonna. — Atropa  Belladonna,  a  Pentandrian  Mo- 
nogyriian  plant,  of  the  natural  order  of  the  Solanese,  is 
one  of  the  tribe  of  vegetables  called  narcotic,  which, 
*hfn  uken  fn  any  considerable  quantity,  produce  vio- 
lent effects  upon  the  nervous  system,  and  finally  proves 
fatal.    It  has  been  exhibited  in  the  form  of  powder,  of 
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infusion,  and  of  extract.  The  latter  is  the  preparatioa 
generally  employed,  although  perhaps  one  of  the  least 
certain  in  its  effects,  in  consequence  of  the  alteration 
which  it  is  liable  to  experience  from  the  action  of  air 
and  moisture,  even  when  preserved  with  the  greatest 
care.  Like  the  other  poisonous  vegetables,  the  medical 
properties  of  belladoQna  appear  to  be  of  two  kinds.  In 
small  dQses  it  operates  as  a  sedative,  relieving  pain,  and 
that,  as  far  as  appears,  by  a  direct  action  upon  the  ner- 
vous system  ;  but  if  taken  in  large  quantity,  the  effects 
are  of  a  very  different  description  :  it  then  operates  as 
a  powerful  evacuant  upon  the  alimentary  canal,  but  its 
action  is  so  unmanageable,  that  it  is  seldom  if  ever  de- 
sirable to  have  recourse  to  it.  It  possesses  a  remark- 
able power  over  the  iris :  whether  applied  to  the  eye 
itself,  or  to  the  neighbouring  parts,  the  pupil  is  kept 
for  some  time  in  a  state  of  permanent  dilatation,  an  ef* 
feet  which  is  often  had  recourse  to  by  oculists  in  the 
operation  for  cataract. 

^e/i;;o?7i«7?i«— Benzoin  is  a  balsam  procured  from  the  Beiizoi- 
Styrax  Benzoin,  a  tree  which  is  indigenous  in  Sumatra,  num* 
of  the  Linnsean  class  and  order  Decandria  Monogynia, 
and  of  Jussieu's  order  of  the  GuaiacansD.  The  balsam 
is  brought  to  us  in  large  masses  of  a  brown  colour,  nnd 
of  a  brittle  consistence.  It  has  a  fragrant  odour,  and  a 
bitter  aromatic  taste.  By  clifferent  processes,  a  large 
quantity  of  benzoic  acid  may  be  obtained  from  it.  which, 
in  consequence  of  the  proportion  in  which  it  exists  in 
this  substance,  has  acquired  its  appropriate  name.  It 
is  occasionally  employed  in  medicine,  and  enters  into 
some  officinal  preparations ;  but  it  is  doubtful  whether 
it  possesses  any  medical  properties  which  should  enti- 
tle it  to  our  notice. 

^MmM/^{/m.—- Bismuth  is  one  of  the  semi-metals,  re-  Binna- 
markable  for  the  low  temperature  at  which  it  becomes  fu-  thum. 
•ible,  and  which  has,  on  this  account,  been  long  employed 
in  some  of  the  mechanical  arts.  Of  late  it  has  been  re- 
commended, upon  very  respectable  authority,  as  a  va« 
luable  remedy  for  pains  of  the  stomach,  when  taken  in 
the  form  of  the  white  oxide.  (Marcet,irt  Mai.  Chir.  Trans.) 
Its  employment,  as  a  medical  agent,  has  hitherto  been 
confined  to  this  one  affection,  and  as  we  have  no  very 
accurate  idea  of  the  principle  upon  which  it  operates, 
we  must  at  present  rest  our  opinion  t)f  its  virtues  en- 
tirely upon  empirical  grounds. 

Calnmha,  or  Columbo,  as  it  has  been  generally  named,  Calumba* 
is  the  root  of  a  tree,  which  was  formerly  supposed  to 
grow  in  the  island  of  Ceylon,  but  is  now  ascertained 
to  be  ablative  of  Mozambique :  it  is  a  diceceous  plant, 
belonging  to  the  order  of  Menespermea^,  to  which  the 
name  of  Cocculus  palmatus  has  been  applied.  (Berry,  in 
Asiatic  Researches,  x. ;  Decandolle,  Si^s,  Nat,  i.  522.) 
It  is  brought  to  us  in  transverse  sections  of  various 
diameters,  from  half  an  inch  to  three  inches  ;  it  has  a 
bitter  and  somewhat  aromatic  taste,  which  appears  to 
reside  principally  in  the  bark.  It  consists  of  a  large 
proportion  or  mucilage,  united  to  that  modification  of' 
resin  which  has  been  styled  cinchonin;  the  greater 
part  of  it  is  soluble  both  in  water  and  in  alcohol,  but 
the  solutions  are  thick,  and  the  tincture  is  not  precipi- 
tated by  water.  For  medical  purposes  columbo  is  one 
of  the  most  valuable  stomi^chics  of  which  we  are  in 
possession ;  it  is  found  to  be  particularly  serviceable 
m.that  state  of  weakness  of  the  alimentary  canal  whicb 
occurs  afler  cholera  and  diarrhoea,  and  is  useful  in  re« 


Tbit  piint  hu  been  lately  removed  by  Mr.  Brown  to  the  genua  Myroxylon,  under  the  natural  ordar  of  the  Legumiooaia.    Se« 
"».  on  Simth^a  Herbar.  p.  25. 
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Storing  the  tone  of  the  digestive  organs  after  they  have 
been  weakened  by  fevers  at  any  other  long  protracted 
complaints. 

Cah, — ^Lime  is  one  of  the  most  common  of*  the  pri- 
mitive earths,  and  is  of  essential  importance  in  some  of 
the  most  useful  arts  of  life.  In  its  pure  state  it  is  solu- 
ble in  water,  and  forma  lime  water,  a  fluid  which  is 
employed  in  medicine  as  an  antacid ;  upon  the  whole, 
however,  it  may  be  doubted  whether  its  place  may  not 
be  more  advantageoual^  supplied  by  the  alkalies,  or  bv 
lime  in  combination  with  carbonic  add.  This  combi- 
nation exists  in  a  great  variety  of  forms,  but  they  all 
agree  in  their  chemical  properties,  and  in  the  relative 
quantities  of  the  earth  and  Uie  acid,  which  is  about  in 
Uie  proportion  of  56  to  44.  (Marcet,  in  NkhoUotCs 
Journal,  xx.  29.)  When  it  exists  in  a  soft  and  friable 
state  it  is  called  chalk.  The  medical  properties  of 
chalk  are  chiefly  those  of  an  antacid,  and  it  is  found 
particularly  useful  in  those  cases  of  diarrhoea,  which 
seem  to  depend  upon  the  presence  of  acidity  in  the 
stomach  and  bowels.  In  consequence  of  its  absorbent 
power,  it  is  sometimes  applied  to  extensive  ulcers  or 
excoriations  which  are  attended  with  a  very  profuse 
discharge. 

Cam£9||orta.^Gamboge  is  a  gum-resin  which  is  pro- 
cured ftom  the  Stalagmitis  cambogioidea,  a  native  of 
Siam  and  other  parts  of  the  £.  Incues,  of  the  Linnsan 
class  and  order  Polygamia  Monoecia,  and  of  Jussieu's 
order  of  the  Guttifers.  There  is  some  reason  to  sup< 
pose  that  other  plants  besides  the  above  furnish  a  sud- 
atance  very  nearly,  if  not  entirely  similar  to  that  which 
is  usually  found  in  the  shops.  Gamboge  comes  to  us 
in  masses  of  considerable  size,  of  an  homogeneous  tex- 
ture, a  shining  fracture,  and  an  orange  yellow  colour. 
It  has  but  litUe  taste  or  smell,  it  is  nearly  soluble  both 
in  water  and  in  alcohol,  and  also  in  potash.  According 
to  the  analysis  of  Braconnot,  {^Ann,  de  Chim,\  it  con- 
sists of  one  part  of  gum  to  four  parts  of  resin.  The 
medical  properties  of  ^gamboge  are  those  of  »  powerful 
cathartic,  and  of  that  description  which  we  term  hy- 
dragogue,  where  the  evacuations  are  very  copious  and 
watery.  On  this  account  it  has  been  frequently  used 
in  dropsy,  and  probablv  in  many  cases  with  success, 
although  die  violence  of^its  operation  has  been  consi- 
dered an  objection  to  its  general  use.  It  has  been 
aupposed  to  be  peculiarly  serviceable  in  expelling  the 
tape  worm,  but  it  may  be  questioned  whether  its  suc- 
cess in  this  respect  has  been  more  than  ftom  other 
equally  active  purgatives. 

Comj^Aora.— Although  it  is  probable  that  camphor  is 
to  be  considered  as  a  proximate  principle  of  vegetation^ 
which  may  be  derived  from  a  variety  of  diflerent  plants, 
yet  it  is  fiimished  in  by  far  the  greatest  abundance  by 
a  species  of  laurel,  the  Lauras  Camphora,  which  is  indi- 
genous in  Japan.  The  whole  pUmt  seems  to  be  im- 
pregnated with  this  substance,  but  it  is  princi|>ally 
procured  from  the  wood  and  the  roots  by  distUlation ; 
after  undergoing  the  process  of  refining,  it  is  obtained 
in  the  form  of  a  white,  semitransparentt  crystalline 
body,  of  an  aromatic  pungent  taste,  and  a  strong  speci- 
fic odour.  It  is  volatile  and  inflammable,  soluble  in 
alcohol,  in  oil,  and  in  adds,  but  insoluble  in  water. 
A  substance  has  been  prepared  artificially  by  M, 
Kind,  a  German  chemist,  which  seems  to  resemble 
camphor  in  all  its  properties,  by. passing  a  current  of 
muriatic  gas  through  the  oil  of  turpentine.  (Thom- 
aaa'n  Chem,  iv.  121.)    The  sensible  properties  of  cam- 


jbat9  as  well  as  its  immediate  action  on  the  bodj,  kJ 
would  point  it  out  as  an  active  medical  agent,  tod  it  H 
has  accordingly  been  much  employed  in  mediciiie,  jet  ^ 
there  seems  to  be  considerable  doubt  respecting  its 
power  over  the  body,  or  the  nature  of  the  eiSect  which 
It  produces.  Its  first  operation  is  that  of  an  ezcitaot, 
yet  it  afterwards  manifests  sedative  eflfects,  whidi  ap> 
(lear.to  be  more  than  proportional  to  its  primary  to* 
tion.  It  is  a  substance  which  has  been  freqaeotly  ea^ 
|doyed  for  the  purpose  of  relieving  spasms,  an  openi 
tion  whidi  is  difiicult  to  explain,  and  whidi  may  jf» 
haps  in  <Ufferent  cases  be  effected  by  different  \aim  d 
actions.  It  has  been  supposed  by  some  practitiooen 
to  be  very  eflScadous  in  procuring  sleep  in  mania,  nd 
it  has  been  conceived  to  possess  some  specific  acdoo 
over  the  urinary  organs,  but  we  think  that  oa  both 
these  points  there  is  considerable  uncertainty. 

Capncuffi.— Cayenne  or  Indian  pepper  it  made  fraocifi^ 
the  pod  of  the  Capsicum  annuum,  a  plant  which  is  a  ni* 
tive  of  South  America,  of  the  dass  and  order  PentiOF 
dria  Monogynia,  and  of , the  natural  order  of  the  Sob* 
neae.  The  taste  of  the 'pod  when  ripe  is  extreody 
pungent  and  burning;  it  depends  upon  a  prindple 
which  is  probably  of  a  specific  nature,  soluble  both  in 
water  and  in  alcohol,  reddening  blue  vegetable  coloani 
and  precipitating  many  of  the  metallic  salts.  (Duncan's 
Dutpensatcry,  p.  210.)  CapsicAim  is  principally  effl« 
ployed  as  a  condiment,  and  it  is  said  that  it  may  be 
taken  in  considerable  quantity  without  producing  than 
iniurious  effects  which  fellow  from  the  excessive  uieof 
other  acrid  substances.  Its  medical  properties  arethoie 
of  a  powerful  excitant  or  stimulant,  but  it  is  not  ofta 
admmistered  except  in  the  form  of  a  gargle,  in  Mvere 
cases  of  cynanche  maligna,  where  its  topical  action 
has  been  thought  to  be  highdy  beneficiaL 

Giriamomtf  lit.— Cardamum  seeds  have  been  long  luei  Csk 
in  medicine,  and  are  the  produce  of  a  plant  which  nu  b* 
considered  to  be  a  species  of  Amomum,  but  which  ha 
been  lately  removed  by  Dr.  Maton  to  a  new  genus, 
called  Elettaria  *.  It  is  of  the  Linnaean  dass,  and  a* 
der  Monandria  Monogynia,  and  of  the  nataral  order  d 
the  Cannae.  Cardamum  seeds  afford  a  pleasant  wann 
aromatic,  which  are  in  very  general  use,  and  eater 
into  hiany  of  the  officinal  preparations ;  they  posMS 
the  usual  properties  of  this  class  of  medicines,  bat  lie 
less  heating  and  stimulant  than  some  othen  of  thOi 
and  are  perhapi  on  this  account  better  adapted  nr 
general  use.  Their  specific  virtue  is  extracted  both  by 
water  and  by  alcohol,  although,  as  appears,  more  pe^ 
fectly  by  water.  i 

CariM.— -The  seeds  of  the  umbelliferous  plant,  ue(" 
Carum  Carui,  although  principally  employed  as  a  do- 
'mestic  remedy,  have  obtained  a  place  in  the  Phanna- 
copceia,  on  account  of  their  carminative  virtues,  which 
they  seem  to  possess  in  common  with  other  plants  of 
the  same  description.  . 

CascariUa.— There  is  still  some  difference  of  opioMOCia 
respecting  the  name  of  the  tree  from  which  the  casct- 
rilla  bark  is  obtained ,-  in  the  last  edition  of  the  Loo- 
don  Pharmacopoeia  it  is  styled  the  Croton  Cascarilla; 
there  is,  however,  reason  to  suppose  that  the  plant  to 
which  this  name  was  given  by  Linnaeus,  does  not  fur- 
nish the  bark  that  we  use  in  medicine,  but  that  it  is 
obtained  from  the  Clutia  Eleutheria  of  that  author. 
(Murray,  Appar.  Med.  iv.  129.)  Cascarilla,  aa  we^^ 
ceive  it,  is  in  the  form  of  short  pieces,  rolled  up  veij 
much  in  the  manner  of  Peruvian  bark,  of  a  dark  brown 


'  RoilKurgh,  ia  his  account  of  the  planu  of  Coiomandcl,  conaideis  It  to  be  an  Alpineat 
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k  eoloiiri  of  an  BgreeM^  odmir,  and  a  bitter  avomatie 
1.  flanmr.    It  saenM  to  contain  both  an  ^mential  oil  and 
"^  a  bitter  extract,  which  are  soluble  in  water  and  in 
alcohol,  although  more  perfectly  in  the  latter  medium. 
Its  m^cal  virtues  are  those  of  an  excitant  and  a  sto* 
machic  combinM^  and  although  not  very  extensively 
employed  in  practice,  it  would  .seem  to  be  possessed  of 
valuable  properties. 
^     Coiioreumj^'U^t^ae  is  an  animal  product,  derived 
ftom  the  beaver,  consisting  of  a  peculiar  unctuous  mat« 
ter,  which  is  secreted  from  a  follicle  situated  near  the 
anus.    It  comes  to  us  enclosed  in  the  bag  itself,  which 
18  removed  from  the  animal  entire,  and  is  afterwards 
dried.    It  has  a  disagreeable  smell,  and  a  nauseous  btt« 
ter  taate,  and  gives  out  its  qualities  to  alcohol.     It  has 
derived  considerable  celebrity  in  medicine  as  an  anti« 
^modic,  and  haa  been  said  to  possess  a  specific  action 
on  the  uterine  system.    We  are  disposed,  however,  to 
be  very  sceptical  respecting  this  latter  property;  and, 
with  respect  to  the  former,  we  think  it  may  be  reason-i 
ably  conjectured,  that  a  large  share  of  its  supposed  an- 
tiipasroodic  virtues  are  to  be  ascribed  merely  to  its  ef- 
fect upon  the  sensations. 
,       CaUehu  is  an  extract  procured  from  a  plant  which  is 
a  native  of  Hindostan,  of  the  ^nus  Acacia  or  Mimosa. 
The  extract  is  prepared  by  boiling  the  internal  part  of 
the  Item,  and  afterwards  evaporating  the  fluid.     It  is 
of  a  reddish  brown  colour,  possesses  a  degree  of  brit- 
tleoets  and  friability,  and  has  a  taste  which  is  at  first 
sweetish,  but  afterwards  astringent.     There  are  differ- 
ent species  of  it  brought  to  this  country  from  the  East 
Indiesy  whidi  differ  a  little  in  their  external  characters, 
bttt  which  seem  to  resemble  each  other  very  i^early 
both  in  their  ehemical  and  medical  properties.    Ac- 
cording to  the  analysis  of  Sir  Humpnry  Davy,  cate- 
chu consists  of  about  one-half  its  weight  of  tannin,  and 
about  one-third  of  a  peculiar  extract,  combined  with  a 
portion  of  mucilage,  and  some  extraneous  substances, 
(PkiL  Tram,  for  1808,  p.  233.)     It  is  one  of  the  most 
powerful  and  valuable  astringents  which  we  possess^ 
and  nuiy  be  ffiven  with  safety  and  propriety  in  all  cases 
where  we  wish  to  restrain  immoderate  discharges,  es- 
(wdally  those  from  the  bowels,  when  not  attended  with 
mflammatory  action,  or  produced  by  congestion.     It  is 
a  useful  astringent  as  applied  topically  to  the  mouth 
■nd  fauces. 
I       Cera  and  fetocewR.— Wax  and  spermaceti  may  be 
nk  enumerated  among  the  most  useful  articles  of  the  phar* 
nacoMeia  for  the  purpose  of  external  applications,  es- 
pcdallj  as  forming  the  basis  of  ointments  of  various 
forma  and  consistence. 
^      Cisdbim.— There  are  few  articles  of  the  materia  me* 
^  which  have  been  more  generally  celebrated  than 
|he  Peruvian  baik.  It  is  procured  from  a  tree  indigenous 
in  Peru  md  Chfli,  of  the  class  and  order  Pentandria 
Ucnogynia,  and  of  the  natural  order  of  the  Rubiaoese,  of 
^'Uch  there  appears  to  be  several  species  that  possess 
>^y  the  same  properties ;  but  of  these  there  are  only 
H^  that  are  admitted  into  our  pharmacopoeias,  to 
vhich,  from  the  form  of  their  leaves,  the  specific  names 
of  oordifoKa,  landfolia,  and  oblongifolia,  have  been  ap- 
plied, designating  respectivdy  the  common  pale,  the 
S^Uow,  and  the  red  bark,    fhe  analysis  of  Peruvian 
Mt  has  been  prosecuted  with  great  assiduity,  in  pro- 
V^'^an  to  its  supposed  importance  as  a  medical  agent, 
w  vsriotts  shades  of  difference  have  been  accumtely 
noticed  between  the  different  species,  both  with  re- 
>Ptct  to  their  operation  as  chemical  re-agents,  and  the 
relative  proportion  of  their  component  partSt    Among 
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the  eailieit  of  the  correct  examinations  of  Peruvian  Materia 
bai^  mast  be  mentioned  the  very  elaborate  essay  of  .^^^^ 
Fourcroy,  (  Ann,  de  Chm,  viii.  1 13.  J  and  one  no  less  de-  • 
serving  of  our  attention,  which  Ims  been  published 
moreiately  by  Vauquelin,  (i^itn.  de  Chim,  lix.  113.) 
Without  going  into  a  minute  detail  of  these  analyseSf 
which  would  carry  us  far  beyond  the  limits  prescribed 
to  this  article,  we  may  state,  in  general  terms,  that  the 
essential  constituents  of  bark  are  gum,  gluten,  a jpecu« 
li«r  extractive  matter,  which  seems  to  exist  in  different 
states  of  oxidation,  portions  of  resin  and  of  tan,  and 
small  nuantities  of  earthy  and  of  neutral  salts,  it  Is 
probable  that  the  extractive  matter  is  the  substance  in 
which  the  ^^eculiar  virtues  of  the  bark  more  immediate- 
ly reside ;  and  from  some  circumstances  connected  widi 
its  relation  to  chemical  agents,  which  were  first  accu« 
rately  noticed  by,  Dr.  Duncan  jun.,  it  was  considered 
by  him  to  be  a  specific  vegetable  principle,  to  which 
he  gave  the  name  of  dnchonin,  (Nicholson's  Journal, 
vii.  SS6. )  One  of  the  substances  that  has  been  detect- 
ed in  bark  is  a  salt,  which  has  been  supposed  by  Vauque- 
lin to  be  formed  by  a  combination  of  lime  and  a  pecu- 
liar acid,  to  which  he  gave  the  name  of  kinio.  Ann. 
de  Chim.  lix.  162.      / 

The  medical  virtues  of  Peruvian  bark  have  been  the  Medical 
subject  of  even  more  discussion  than  its  chemical  pro-  Pwpwtls^ 
perties.  When  it  was  first  introduced  into  Europe 
many  eminent  practitioners  violently  opposed  its  use, 
alleging  that  it  produced  very  injurious  effects  upon 
the  constitution,  and  that  it  ought  to  be  entnrely  ba» 
nished  from  pharmacy.  By  degrees,  however,  the  op- 
position against  it  subsided,  and  we  have  long  ceased 
to  apprehend  any  of  those  dangerous  consequences 
which  were  at  first  stated  to  ensue  from  its  employ- 
ment. It  then  became  universally  popular,  and  for  a 
long  time  it  was  conceived  to  be  a  certain  remedy  for 
a  variety  of  diseases,  which  were  very  different  in  their 
nature,  and  comprehended  some  of  the  most  violent 
affections  to  which  the  human  frame  is  subject  Of 
late,  the  current  of  opinion  has  taken  a  contrary  di- 
rection ;  so  that,  during  the  last  few  years,  the  quan- 
tity of  bark  that  has  been  employed,  at  least  in  this 
country,  is  probably  not  much  more  than  one-half,  or 
one-third,  of  what  it  was  twenty  or  thirty  years  ago. 
The  Peruvian  bark  was  first  made  known  in  Europe 
as  a  remedy  for  ague,  and  it  has  fully  maintained  its 
reputation  in  this  respect  How  far  its  operation  in  the 
cure  of  intermittents  is  to  be  regardea  as  depending 
upon  any  thing  of  a  specific  nature  may  be  questioned  i 
for,  although  there  is  no  natural  compound  which  is 
superior  to  bark,  or  even  quite  equal  to  it,  yet  there 
are  other  substances,  or  other  combinations  of  sub- 
stances, which  have  t^e  same  febrifbge  property.  From 
its  use  in  ague,  it  was  at  one  time  ffenerally  employed 
in  fievers  m  all  descriptions,  but  uiis  practice  is  now 
very  much  discarded;  so  that,  except  in  the  latter 
stages  of  the  disease,  or  rather  where  we  merely  wish 
to  remove  the  consequent  debility,  bark 'is  seldom  pire- 
scribed.  It  has  been  found  useJTul  in  all  diseases  that 
possess  an  intermittent  type,  although  in  other  respects 
of  a  very  different  nature  from  ague;  and  it  has  oeen 
supposed  to  be  peculiar!]^  serviceable  in  all  those  a& 
fections  which  seem  to  arise  fVom  a  tendency  to  decom- 
position in  any  part  of  the  body,  as  in  gangrene  and 
m  putrescent  tdcers.  Upon  this  principle  it  was,  at  one 
period,  regarded  as  a  specific  in  cjnunche  maligna ;  but 
we  apj^rehend  that  not  much  confidence  is  now  re- 
posed m  its  power  over  this  oompkint  The  efl^ 
of  bark,  as  a  general  tonic  is  considerable;  but,  as  a 
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I,  both  by  mter  and  by  alopholraad  by  dialiU 
Ifttion  $n  essential  oil  may  be  procured  from  it.  It  has 
the  reputed  virtues  of  that  class  of  bodies  which  are 
styled  stimulating  gums;  but  it  seems  very  doubtful 
what  its  medioal  properties  actually  are^  or  whether^  in- 
deed, it  possesses  any  that  should  entitle  it  to  the  rwds 
which  it  holds  in  our  pharmaeopoeia. 

GalliB, — The  gall  or  gallnut,  is  an  ezcresorace  from 
a  particular  kind  of  oak,  the  Qoercus  Cerris,  and  is  fomi*. 
ea  by  an  ins^t«  the  Cynips  quercus  folii,  which  deposits 
its  ova  on  the  leaves,  and  in  consequence,  as  it  appears, 
of  some  irritadon  which  is  thus  excited,  the  gall  grows 
round  the  egg,  and  fortns  a  nidus  for  the  young  insect 
There  is,  perhaps,  no  natural  substance  with  which  we 
are  acquainted  that  contains  so  large  a  proportion  of 
*   tan,  amounting,  according  to  the  experiments  of  Sir  H. 
Davy,  (Phil  Trans,  for  1803.  2S3.)  to  about  |  of  the 
soluble  parts  of  the  gslls,  and  they  are  consequently* 
among  the  most  powerful  vegetable  astringents  which 
we  possess.    They  are,  however,  seldom  used,  except 
as  an  external  application,  or  forming  astringent  gar- 
'glesi  injections,  or  ointments. 
Ofntiaaa.         OefUiana, — ^Gentiana  lutea,  of  the  class  and  order 
Peptandria  Monogynia,  and  of  the  natural  ofder  of  the 
Gentianeee,  is  indigenous  in  many  parts  of  Europe,  and 
is  perhaps  the  most  powerful  bitter  whidi  is  a  native  of 
the  temperate  zone.    The  root  is  the  part  used  in  me« 
dicine,  and  the  peculiar  virtues  of  it  may  be  extracted 
either  by  water  or  by  alcohoL     Besides  the  substance 
in  which  the  bitter  quality  more  immediately  resides,  it 
contains  a  considerable  quantity  of  mucilage,  which  is 
soluble  in  water  only.    Uentian  is  one  of  our  most  va- 
luable  stomachics,  possessing  the  properties  of  the  daas 
pf  bitter  medicines  in  an  eminent  degree,  and  beinff 
free  from  the  admixture  of  any  other  substance,  which 
renders  it  nauseous,  or  disagreeable  to  the  digestive  or- 
gans.    It  has  been  questioned,  whether  the  bitterness 
m  gentian  and  other  vegetables  which  possess  this  qua- 
lity, ought  to  be  ascribed  to  any  peculiar  principle,  or 
whether  it  is  not  rather  the  result  of  the  elements  which 
compose  the  body  itself.    Dr.  Thomscm  has  given  an 
account  of  a  set  of  experiments  on  the  bitter  matter  as 
extncted  from  quassia,  and  it  will  remain  for  us  to  ex- 
amine, whether  that  procured  from  other  substances 
exhibits  the  same  properties.   {Chemistry^  iv.  53.) 

G/^iTi&isa.— Glycyrrhiaa  glabra,  or  liquorice,  is  a 
papilionaceous  plant,  the  roots  of  which  contain  a  large 
quantity  of  a  sweetish  extract,  which  has  been  frequent- 
ly employed  in  medicine,  especially  as  a  domestic  re- 
medy for  catarrhal  complaints  and  various  aflfections  of 
the  chest;  its  virtues  are  merely  those  of  a  combination 
of  sugar  and  mucilage. 

Guaiacum  officinale  is  a  native  of  the  West  Indiesi  of 
the  class  and  order  Decandria  Monogynia,  and  of  the  na- 
tural order  of  the  Rutacese.  The  wood  of  the  tree  eon- 
tains  a  large  quantity  of  a  peculiar  matter  of  a  resinous 
appearance,  which  either  exudes  spontaneously  from  in- 
cisions made  in  it,  or  is  expelled  mm  it  by  heat  Guft* 
iacunit  when  thus  obtained,  is  a  body  of  a  brownish 
green  colour,  semi-transparent,  brittle,  having  a  vitre» 
ous  fracture,  without  much  smell  or  taste,  but  exciting 
a  strong  sensation  of  heat  in  the  fauces.  It  had  long 
been  considered  as  possessing  all  the  chemical  and  pby«* 
sical  properties  of  a  resin,  but  from  the  experiments  of 
Mr.  Hatchett  and  Mr.  Brande,  we  find  that  it  has  some 
remarkable  peculiarities.  {PkiL  Tran$.  §or  1805,  p. 
300,  and  for  1806,  p.  89.)  It  is  soluble  in  alcohol, 
aether,  the  alkalies,  and  some  of  the  acida.  With  respect 
to  its  medical  virtues,  it  is  a  powerful  stimulant^  pro* 
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noting  the  secretioDib  «nd  iaenasing  the  hMtefdii 
system ;  it  is  principally  employed  in  chronic  rhson^  ^ 
tism,  and  has  at  different  times  obtained  a  high  decree  ^ 
of  reputation  for  its  efficacy  in  relieving  the  psins  wbidi 
are  left  in  various  parts  of  the  body  by  syphilis,  or  bf 
the  treatment  whidi  it  has  been  thought  neocBssiy  to 
undergo  for  the  cure  of  this  ccmiplaint. 

Hiemataxifhn  campechianum,  a  tree  which  is  indiesiHiw 
nous  in  Honduras,  of  the  dass  and  order  Decsndria  Mo-  bt. 
nogynia,  and  of  the  natural  order  pf  the  LeguminoMe,  hai 
beoi  introduced  into  the  phannaoopceia  as  a  powerful 
astringent,  and  seems  to  be  |>osse8sed  of  this  qualiu  io 
a  very  considerable  degree  $  its  principal  use  is  sss  oje* 
wood. 

Humulus  Lupulus,  or  hop,  an  indigenous  pknt  of  the  Hal 
dass  and  order  Diffida  Pentandria,  and  of  the  natsial 
order  of  the  Urticese,  has  been  long  employed  very  exd 
tensivdy  for  the  purpose  of  givinff  a  flavour  to  malt 
liquors,  and  has  lately  been  mtroduoed  intSo  mediciDe 
for  its  narcotic  properties.  There  is  reason  to  believe 
that  it  possesses  this  poweri  although  it  does  not  ezift 
in  a  very  great  degree ;  but  as  it  is  united  to  a  bitter  es> 
tract,  which  is  grateful  to  the  stomach,  it  is  oecasiouUy 
found  useful  for  medical  purposes  where  opium  it  oi^ 
jectionable,  in  consequence  of  its  injurious  effect  tipn 
the  digestive  or^^s.  The  narcotic  property  spoein 
to  reside  in  a  resinous  aromatic  principle  of  a  voiatik 
nature,  so  that  in  the  usual  method  in  which  hops  are 
employed  in  brewing,  it  is  probably  dissipated,  and  no* 
thing  remains  but  the  bitterness. 

Htfdrargyrus.'-^The  use  that  has  been  made  of  me^  H^ 
cury  as  a  medical  agent,  and  the  number  of  prooeuca"* 
to  which  it  has  been  subjected,  are  perhaps  equal,  cr 
even  greater  than  those  of  antimony.  That  itsscrdNs 
a  very  powerful  action  on  the  human  firame,  we  btfc 
daily  aofd  undoubted  evidence,  although  there  is  oofi* 
sidcrable  uncertainty  concerning  the  nature  of  its  ao^ 
tion ;  and  what  may  seem  more  remarkable,  there  ire 
certain  diseases,  of  which  it  has  been  thought  bj  aone 
persons  to  be  the  cause,  and  by  others  the  remedy.  U 
is  not  necessary  to  give  an  account  <]£  all  the  tsriosi 
forms  under  which  mercury  has  been  exhibited;  at 
presentt  they  may  be  reduced  to  4  classes ;  1.  the  pon 
metal ;  2.  its  combination  with  oxygen ;  3.  its  eombinai 
tion  with  sulphur;  and  4.  with  acids.  Of  the  oiiM 
there  are  two  species,  the  protoxide  amd  the  peMiuj^i 
and  we  have  itin  combination  with  the  nitric,  muristic, 
sulphuric,  and  acetic  adds.  Of  these,  the  niepsrstioni 
that  a^re  the  most  ocxnmonly  employed  are  toe  sulphsret 
of  mercury,  the  hydrargy ri  sulphuretum  rubram ;  tti 
protoxide,  as  it  exists  in  the  commcm  mercuiisl  oint« 
men^  and  perhaps  in  the  mercurial  pills*  the  peroiUei 
forming  the  hycirarffyri  oxidum  rubrum,  ana  the  hjr« 
drargyri  nitrico-oxidum ;  its  combination  with  nitiic 
add  lorming  the  base  of  the  unguentum  hydrargyn  m« 
trati,  that  with  sulphuric  add,  ibrming  the  sobsolpw 
hydrargyri  flavus,  and  above  all,  its  oombinatioos  ^w 
the  muriatic  add,  the  two  substances  which  were  for« 
merly  called  corrosive  sublimate  and  oalomd,  oflBei 
which  we  are  still  disposed  to  retain,  as  it  is  evideot 
that  those  which  have  been  adopted,  both  by  the  U** 
don  and  Edinburgh  ooUegee,  are  inaccimte.       ^^     . 

Many  volumesliave  been  written  upon  the  nf*J*;  *"  ' 
virtues  of  mercury,  and  upon  its  actiaift  en  the  bo^ 
it  may  perhaps  be  correctly  characterised  as  the  mo" 
prindpal  stimulant  which  we  possess,  and  whkh,  eo- 
cording  to  the  mode  of  iu  exhibitien,  or  aecordnjf  ^ 
the  peculiar  preparation  which  we  employ»  "•^^2 
iu  action  directed  to  diHeicnt  ofgans,  or  be  lUMO^ 
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tift  Bttbiervknt  to  diArent  purbqiet*  It  may  be  made  to 
M*  increase  almost  any  one  of  Uie  6ecretiona>  but  those  on 
^^  which  it  acts  the  most  remarkably  are  the  fluids  tram, 
the  salivary  glands,  the  bowels,  and  the  skin,  and  ac- 
cordingly ihe  immediate  effects  which  result  from  it  are 
either  those-of  a  siakgogoe,  a  sudorific,  or  a  cathartic. 
The  most  general  and  extensive  employment  of  mer« 
cury  has,  l^wever,  been  as  an  anti^philitic,  and  until 
very  lately  its  powers  in  this  respect  have  been  regarded 
as  affording  one  of  the  most  undoubted  examples  of 
specific  action,  of  a  remedy  the  effect  of  which  was  not 
to  be  doubted,  at  the  same  time  that  the  mode  of  its 
operation  was  unlike  that  of  any  other  substance,  and 
completely  bevond  our  comprehension.  As  a  general 
febrtiiige,  and  especiallv  as  a  remedy  for  the  yellow 
fever  of  America  and  the  West  Indies,  the  reputation 
of  mercury,  under  the  Ibrm  of  calpmel,  has  beoi  very 
greaU  yet  some  of  the  most  intelligent  praetitimieraare 
now  disposed  to  doubt,  whether  in  either  of  these  Gases» 
even  In  that  of  syphilis,  it  has  any  specific  acti<m,  and 
whether  its  only  effect  be  not  that  of  a  purgative,  or  at 
least  may  depend  upon  its  improving  the  condition  of 
&e  digestive  organs.  Smne  of  the  most  beneficial  effecta 
uf  mercury  are  often  derived  firom  its  combination  with 
other  substances,  such,  for  example,  as  with  diuretics  and 
with  cathartics,  for  the  purpose  of  incavasing  their  .ac- 
tbn,  and  with  opium,  for  the  promotion  of  duphoresis. 
It  is  likewise  employed  very  extensively  as  an  external 
sf^lication  for  a  variety  of  cutaneous  Sections,  and  it 
is  probably  the  most  active  agent  in  the  different  an- 
thelmintic medicines,  whether  prepared  empirically  or 
by  the  regular  practitioner, 
h-  HyofcuMtsf^.-— Hyoeciamus  niger^  or  henbane,  a  plant 
of  theclafs  and  order  Pentandria  Monogynia,  and  of  the 
nsturalorder  of  the  Solanes^  is  one  of  the  vegetable 
poisons  wbicli,  when  taken  in  smaU  quantity,  and  with 
proper  restrictions,  haa  been  converted  into  a  valuable 
meoidne.  It  possesses  the  properties  of  a  narcotic,  and 
has  the  advantage  over  opium  of  not  constipating  the 
bowels ;  it  aeeraa  also  that  there  are  some  constitutions 
in  whidi  hyoecsamus  is  less  apt  to  derange  the  stomach 
than  opium,  and  where  we  may  consequenUy  employ 
it  with  mere  advantage,  when  we  have  occasion  to  per- 
leveie  in  its  use  for  any  considerable  length  of  time. 
Ik  Jalapa,  ^  The  Convolvulus  Jalapa,  a  plant  of  the  class 
sod  order  Pentandria  Monogynia,  and  of  the  natural 
order  of  the  Convolvolacese,  is  a  native  of  Mexico,  and 
was  first  brought  into  Europe  about  the  commencement 
of  the  last  century.  The  root  forms  a  well-known  and 
vahiable  purgative,  whidi  is  perhaps  more  generally 
employed  than  an^  other  of  vegetable  origin,  and  ex- 
cept toat  it  occasionally  nroduoes  nausea,  it  seems  to 
poness  every  advantage  that  can  be  wished  for  in  a  me- 
dicine of  that  descrifttion.  According  to  a  late  analv« 
lis*  it  is  foond  to  consist  of  resin,  extract,  starch,  and  the 
woody  fibre,  Attn,  de  Ckim,  Izxii.  27li,  but  it  is  probable 
that  all  its  active  medical  properties  depend  upon  Uie 
first  of  these  ingredients.  When  taken  in  large  doses 
Its  operation  is  drastic,  and  even  approaching  to  that  of 
the  hydrsgogaes,  but  it  does  not  appear  to  derange  the 
fupdions  of  iJie  bowels,  or  to  produce  any  subsequenUy 
injtirions  effects,  and  by  dinunishing  the  dose  its  action 
>Bsy  bereduced  to  the  jsroper  degree  of  mildness. 
Km.  Ipmcaumka,  vdiidi  is  as  commonly  employed  for  its 
ooeti^  as  jakp  for  its^pmrgative  operation,  ia  a  native 
sf  various  partb  of  South  America,  of  the  class  and  or. 
der  Pentandria  Monogynia,  and  of  the  natural  family  of 
the  Ettbiacee?.    For  a  long  time  the  plant  which  |nxKi 
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duoed  it  was  not  known»  but  we  learn  from  unques* 
tionable  authority,  that  it  belongs  to  the  genus  Calli« 
cocca,  (  Trans,  of  the  Lin.  Society  t  vi,  137, }  or  as  Willde- 
now  has  since  arranged  the  same  individuals,  to  that  of 
Cephaelis.  There  are  several  other  plants,  even  of  diffe* 
rent  genera,  which  possess  an  emetic  property,  to  which 
the  name  of  ipecacuanha  has  been  applied,  but  that 
above  mentioned  seems  to  be  the  one  in  which  it  exists 
in  the  greatest  degree,  or  at  least  which  is  usually  em* 
ployed  for  medical  purposes  in  Europe.  It  has  been 
lately  examined  with  great  accuracy  by  MM.  Mageiw 
die  and  Pelletier,  and  is  found  to  contain  a  specific  prio- 
dple,  to  which  they  have  given  the  name  of  emetine 
as  it  appears  to  be  that  on  which  the  emetic  property 
of  ipecacuanha  depends.  (  Annals  of  Phiios,  xi.  422.)  It 
composes  about  one^sixth  of  the  whole*  and  is  united  to  a 
considerable  quantity  of  starch,  a  portion  of  gum,  a  little 
wax,  together  with  the  woody  fibre.  The  primary  acticm 
of  ipecacuanha  is  that  of  a  direct  emetic,  acting  speedily^ 
but  mildly  on  the  stomach,  and  effectually  evacuating 
its  contoats^  without  producing  any  dangerous  or  dis* 
agreeable  effects.  If  given  in  small  doses,  and  under 
peculiar  circumstances,  its  operation  may  be  directed 
to  the  bowels,  ^nd  in  combination  with  opium,  in  the 
form  of  what  has  been  called  Dover's  powder,  it  afforda 
a  most  powerful  sudorific. 

JuntperiK.-— The  conunon  iuniper,  a  plant  of  the  class  Junipema 
and  order  Dioecia  Monodelphia,  and  of  the  natural  or-* 
der  of  the  Conifers^,  has  been  introduced  into  the  phar- 
macopceia  under  the  character  of  a  diuretic,  but  it  pro* 
bably  possesses  no  powers  of  this  kind,  but  what  majF 
be  ascribed  to  its  general  stimulant  efiect  upon  all  the 
organs  of  secretion. 

i^iiio..^Athough  kino  has  been  long  admitted  into  the  Klaa^ 
pharmacopoeia,  yet  its  origin  remaii^  unknown  until 
it  was  discovered  by  Mr.  Park^  in  his  second  expedition 
into  Africa,  in  its  native  situation  on  the  Gambia.  From 
the  specimen  of  the  plant  which  he  sent  to  England,  it 
would  appear  to.  be  a  species  of  Pterocarpus,  (Journal  qf 
Parkas  2d  Exped,  p,  61.)  but  it  seems  that  there  is  sold 
in  the  shops,  under  the  appellation  of  kino,  various  sub* 
stances,  which,  although  agreeing  in  their  general  cha« 
racters  both  physical  and  chemical,  are  easily.  distiuF- 
guished  from  {each  other.  Its  appearance  is  that  of  a 
dark  reddish  brown  mass,  brittle,  and  of  a  resinous 
fracture.  It  was  formerly  sumxMed  to  be  a  species  of 
r^in,  but  the  experiments  of  Dr.  Duncan,  jun.  (Nicholm 
eon's  Joum.  vi.  SS4.)  and  of  M.  Vauquehn,  (^wi.  i/e 
C/iim.  xlvi.  221.)  have  proved  that  it  contains  a  large 
quantity  of  tan,  and  that  this  is  the  ingredient  on  which 
Its  specific  properties  depend.  It  is  ime  of  the  most 
powerful  of  the  vegetable  astringents,  and  agrees  with 
them  in  all  their  effects  upon  the  body. 

Xoc^uco.— Lactuca  sativa  has  been  long  supposed  Lactoca^ 
to  possess  an  anodyne  property,  but  we  believe  waa 
never  introduced  into  medicine,  until  it  was  lately  pro« 
posed  by  Dr.  Duncan  as  a  substitute  for  opium,  in  those 
cases  where  this  drug  produces  unfavourable  eSects  up* 
on  the  nervous  system  or  the  digestive  organs.  An' 
extract  may  be  prepared  from  the  leaves  of  the  plants 
which  contains  its  virtues  in  a  concentrated  form ;  it 
has  a  dark  brown  appearance  and  pitchy  consistence 
not  very  unlike  that  of  o{Mum. 

Laivanduia^''^The  flowers  of  the  Lavandula  spicata,  Lava&ii4a» 
or  common  lavender,  although  they  have  obtained  a 
place  in  the  pham^coporia,  and  Ir^enUy  enter  into- 
our  prescriptiona,  ahoold  perhaps  rather  b^  regarded  em 
a  perfume  uunaaaBartide  of  the  materia  miSicB.  Ita^ 
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odcmr  u  extrandy  gnMvi,  and  it  affords  a  useful  vehi- 
cle for  other  articles^  wbfle,  at  the  same  time,  its  virtues 
as  an  excitant  are  not  altogether  to  be  disregarded. 

XicAen.— The  Lichen  tslandicus,  or  Iceland  moss, 
has  of  late  been  hij^hlf  commended  for  complaints  at- 
tended with  great  debility,  particularly  those  originat- 
ing^ from  diseases  of  the  chest  We  learn  from  the  ana« 
lysis  of  Professor  Berzelius^  that  it  is  principally  com- 
}x>8ed  of  mucilage  and  starch,  together  with  small  quan« 
tities  of  extract,  of  a  bitter  matter,  and  of  other  less  im- 
portant ingredients.  (Ann  de  Chim.  xe.  277.)  We  may 
conclude  that  its  properties  as  a  medical  agent  cannot 
be  materially  different  from  those  of  other  articles  that 
contain  the  same  constituents. 

Limon.'^The  lemon  is  the  fruit  of  the  Citrus  medi- 
est,  a  tree  of  the  class  and  order  Polyadelphia  Icoean- 
dria,  and  of  the  natural  order  of  the  Aurantiae,  and  is 
the  principal  source  of  the  citric  acid,  a  very  valuable 
artide  both  for  pharmaceutical  and  culinary  purposes. 
Lemon  juice,  when  properly  diluted,  is  perha^  the 
most  mteful  a«d  refreshing  beverage  that  can  be  em-> 
ployed  in  febrile  diseases,  and  possesses  a  very  remarka* 
ble  power  in  the  cure  of  scurvy.  For  medical  use  it  is 
now  prepared  in  the  concrete  form,  in  which,  althou^ 
it  is  less  pleasant  to  the  palate,  it  retains  its  properties- 
as  a  remedy  for  scurvy,  and  may  be  preserved  without 
decomposition  for  any  length  of  time.  The  rind  of  the 
lemon  contains  a  very  fragrant  essential  oil,  which  forms 
a  pleasant  perfume,  and  also  adds  to  the  agreeable  fla* 
vour  of  recent  lemon  juice,  as  in  squeeaing  the  fruit  a 
portion  of  the  oil  is  pressed  out  at  the  same  time.  The 
rind  has  also  a  degree  of  bitterness,  and  enters  into  the 
composition  of  some  stomachic  medicines. 

linum.— Linum  usitatissimum,  the  plant  from  which 
flax  is  prepsred,  is  supposed  to  have  been  originally  a 
native  of  Egypt,  but  is  now  completely  naturalized  in 
most  of  the  warmer,  or  even  temperate  countries  of  £n« 
rope.  Its  seeds  contain  a  very  large  quantity  of  mu- 
cilage, and  on  this  account  are  admitted  into  the  phar- 
roacopceia ;  their  infusion  is  sometimes  employed  as  an 
emollient  beverage  for  complaints  of  the  chest,  and  the 
seeds  themselves  are  used  externally  in  cataplasms. 

Lyita, — The  Ly  tta  vesicatoria,  or  Cantharis,  as  it  was 
formerly  called,  is  one  of  the  few  animal  substances 
which  has  obtained  a  place  in  the  pharmacopceia,  in 
consequence  of  its  power  as  a  vesicant  They  are  found 
in  the  south  of  Europe,  and   particularly  in  Spain, 
where  they  are  said  to  grow  to  an  unusually  large  size, 
from  which  circumstance  they  obtained  their  popular 
name  of  Spanish  flies.     Some  experiments  have  been 
lately  made  by  M.  Robiquet,  in  order  to  detect  the 
constituent  on  which  their  blistering  property  depends ; 
by  a  complicated  process  he  obtained  a  substance  in 
the  form  of  crystalline  plates,  of  a  micaceous  appear- 
ance, which  acted  powerfully  upon  the  skin ;  this  he 
conceived  to  be  the  proximate  principle  on  which  their 
tpecific  action  depends,  and  he  accordingly  named  it 
Cantharidin.   {Ann.  de  Chim,  Imxvu  SOSt,)     We  think, 
liowever,  it  may  be  questioned,  in  consequence  of  the 
various  steps  oif  the  process  by  which  the  substance 
was  obtained,  whether  this  matter  should  not  rather  be 
regarded  as  a  product,  than  an  edud.    Besides  their  use 
as  an  essential  ingredient  in  Misters,  cantharides  are 
oecasionally  taken  internally ;  thcnr  axe  a  very  power- 
ful stimuhuit,  and  possess  a  specific  action  on  the  uri- 
naiy  organs  and  on  the  uterine  system* 
Mtgactia.        Magnesia  is  one  of  the  primitive  earths,  of  that  dasa 
which  is  called  alkaline,  ami  is  a  frequent  ingredient  in 
various  mineral  substances ;  its  appearance  aa  that  of  a 
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fine  white  powder,  it  liaa  but  little  taste  or  smdl,  is  }tm 
insoluble  in  water,  and  combines  readily  in  acids,  fonn-  MiSi 
ing  with  them  neutral  salts.    It  is  employed  in  msdi*  ^HT 
cine  as  an  antacid  and  a  purgative,  which  latter  effect 
probably  depends,  in  a  considerable  measure,  upon  iti 
meeting  with  an  add  in  the  alimentary  canal,    ui  eon* 
sequence  of  this  union  of  properties,  it  is  a  valuable  re« 
medy  for  that  species  of  dyspepsia  which  may  be  sapi 
posed  to  originate  from  the  presence  of  add  in  the  ai« 
gestive  organs ;  and  it  is  very  largely  em{rfoyed  in  diii 
way,  not  only  in  medical  prescriptions,  but  in  deneitic 
practice. 

Two  ofjthe  salts  of  magnesia  are  also  articles  of  the  c^tai 
pharmacopona,  the  carbonate  and  the  sulphate.  In  iti  ^V^ 
external  appearance,  the  carbonate  qfnuijgnesia,  or  »• 
ther  the  subcarbonate,  which  is  the  preparation  d^ 
scribed  in  the  phaimaeopceia,  is  nesrly  similar  to  the 
pure  earth,  nor  does  it  differ  much  from  it  in  hs  medi* 
cal  properties,  being  both  antadd  and  purgative.  The 
carbonic  acid  with  which  it  'is  united  bcicomes  diien* 
gaged  when  it  meets  with  any  addity  in  the  atonisch, 
and  may  produce  a  painful  distension  of  the  psit,  al- 
though in  other  cases  it  is  conceived  that  the  sod 
thus  liberated  may  act  ikvoucably  upon  the  digestive 
organs. 

Sulphate  of  magneda  is  a  salt  which  forms  a  priod-  ^^^ 
il  ingredient  in  many  purgative  mineral  springs ;  it  ^'9^ 
las  a  bitter  nauseous  taste,  is  very  eohible  in  water, 
and  forms  one  of  the  most  generally  eificaoeous  pnrgi* 
tives  which  is  employed  in  medidne.  Its  operation  ii 
promoted  by  being  taken  largely  diluted,  and  in  this 
way,  espedally  when  it  exists  in  the  natural  watsN,  it 
is  employed  in  various  complaints  of  the  digestive  or- 

fans,  and  in  visceral  diseases  with  very  fgtegt  sacoesi. 
t  has  been  conceived  to  be  highly  eervioeaUe  in  dis- 
eases of  the  skin,  and  in  glandular  afiections  of  all  de* 
scriptions;  and,  in  short,  there  are  few  conplsina 
which  have  not,  at  Some  time  or  othen  been  snppMed 
to  be  relieved  by  the  waters  of  which  it  forms  a  prind- 
pai  ingredient  Much,  however,  of  the  benefit  obtain* 
ed  in  these  cases  must  be  attributed  to  the  dreumstan* 
ces  in  which  the  patients  were  placed,  which  are,  for 
the  most  par^  sucn  as  are  the  beet  adapted  €ar  improv- 
ing the  general  health,  and  restoring  the  natonl  a» 
tions  of  all  parts  of  the  system. 

Malva The  common  mallow  haa  obtained  a  place  ^t^ 

in  the  pharmacopoeia,  in  conseauenee  of  its  contaming 
a  large  quantity  of  mucilage,  wnich  Tenden  it  applica- 
ble to  those  purposes  where  we  wish  to  obtain  an  soiol- 
lient  fluid  dther  for  internal  or  aartemal  oae. 

Manna  is  an  exudation  from  a  qpedes  of  asb,  the  lis* 
Fraxinus  Omus,  which  is  indigenous  in  the  sooth  of 
Italy  and  in  Sicily.  It  ia  obtained  in  the  form  of  con- 
crete masses,  or  flakes,  of  a  light  yellow  colour,  snd 
granular  appearance ;  its  flavour  is  sweet,  but  ua^ 
what  nauseous.  Manna  has  been  lately  solirjectcd  Co 
diemical  analysis  by  M.  Booilkui4»*Graiwe,  the  malt 
of  which  was,  that  he  found  it  to  oonaiat  of  two  distinct 
substances,  one  nearly  nsembling  sugar,  and  the  odier 
probably  analogous  to  gum  or  mudlage,  aa  when  treat- 
ed with  nitric  add  it  was  found  to  yidd  the  muooua 
acid.  (Journal  de  Pkarm.  for  June,  1817.)  The  medi- 
cal properties  of  manna  are  those  of  a  gentle  purgative 
for  which  purpose  it  was  much  employed  in  pnetKti 
but  it  is  now  gone  neariy  into  disuse^  as  we  siea 
possession  of  ao  many  snoatanoea  that  are  mere  cffiea* 

dous.  i^u^wd. 

Me^~Hon^,  thou^  of  vegetable  oruin,  prabso7it» 

undergoes  some  kind  <»  change  in  the  body  of  tha  M 
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lb  before  it  is  d^ponted  in  the  ceHs.  Its  ohanictenBtic 
^  property  principally  depends  upon  saccharine  matter, 
*^  which  seems  to  be  combined  with  mucilage,  and«  ao^ 
cording  to  the  experiments  of  M.  Cavez2ali|  it  also  con* 
tsina  a  portion  of  some  kind  of  acid.  {Ann.  de  Chim, 
nxiz.  110.)  Honey  is  only  empl<^ed  in  medicine  as  a 
Tehide  for  other  substances,  or  as  entering  into  the 
composition  of  gurgles ;  the  tendency  which  it  has  to 
prociuce  colic  pains  in  the  bowels  is  a  strong  objection 
to  its  internal  use. 
k  MenihtL^o^Tno  species  of  mint,  the  spearmint  and 
the  peppermint,  are  retained  in  the  phannacopceia,  of 
which  the  latter  is  the  most  important,  and  is  indeed 
the  only  one  which  can  be  considered  as  a  medical 
agent  Its  distilled  water  forms  a  usefUl  vehicle  for 
otner  substisncea,  and  its  essential  oil  is  one  of  the  most 
valuable  of  our  carminatives. 
«L  Jkfesereoji.— The  Daphne  Mezereen,  a  plant  of  the 
dan  and  <Hrder  Octandria  Mono^ynia,  and  of  the  na- 
tural order  of  the  Thymelsne,  is  indigenous  in  this  coun- 
try, and  is  employed  in  inedicine  on  account  of  the 
acrid  properties  of  the  bark,  which,  although  nearly 
without  smell^  or  taste,  when  it  is  chewed,  produces  in 
the  iknoes  the  most  buminff  sensation.  It  appears  to 
be  a  powerful  stimulant,  and  has  been  much  celebrated 
in  the  latter  stages  of  syphilis,  especially  for  those 
symptoms  which  are  supposed  to  depend  upon  the  dis- 
ease havinff  attacked  the  bones ;  but  it  must  be  ao^ 
luiowledffea  that  its  powers  in  this  respect  have  been 
doubted  by  some  of  those  who  are  the  best  capable  of 
forming  an  4^inion  upon  the  subject  It  is  also  said 
to  have  been  very  serviceable  in  various  affections  of 
the  skin ;  but  here,  again,  we  have  that  kind  of  uncer- 
tainty which  always  attends  the  operation  of  medi- 
cines that  are  exhibited  for  the  cure  of  chronic  com- 
plaints. 

Musckusj'^'Mutk  is  an  animal  substance,  found  in  a 
follicle  situated  in  the  abdomen  of  the  musk-deer.  It 
is  in  the  form  of  small  grains,  of  a  dark^reddish  brown 
colour,  and  with  some  degree  of  unctuosity  ;  it  is  in- 
^ammable,  has  a  strong  taste,  and  possesses  a  powerful 
odour,  which  to  most  persons  is  very  grateftil,  when 
not  too  much  concentrated.  Its  sensible  properties 
have  rendered  it  an  object  of  attention  in  the  practice 
of  medicine,  to  which  its  costliness  may  have  contri- 
buted. By  some  practitioners  it  has  been  most  highly 
extolled  as  a  very  powerful  a^ent  for  exciting  the  ner- 
vous system,  in  cases  of  its  irregular  action  or  great 
debility ;  but  we  think  it  may  be  doubted,  whether 
much  of  the  virtue  that  has  been  assigned  to  it  is  not 
inuginary,  or  at  least  that  ite  effects  are  very  uncertain^ 
«nd  liave  been  much  exaggerated. 
"^  %rw//ea.^— The  nutmeg  is  the  fruit  of  the  Mynsti- 
ca  moscfaata,  a  tree  of  the  Linnaean  class  and  order  Mo- 
n(eda  Monandria,  and  placed  by  Jussieu  in  bis  natu- 
ral order  of  Lauri,  ♦is-  a  native  of  the  Molucca  Islands. 
The  nut  is  inclosed  in  a  membranous  substance,  which 
forms  what  is  called  mace,  and  which,  as  well  as  the 
nutmeg  itself,  contains  a  large  quantity  of  a  hot,  aro- 
matic, essential  oiL  They  are  highly  vfilued,  although 
rather  as  condiments  than  as  medicines ;  in  the  latter 
capacity  they  possess  the  usual  properties  of  a  stimula- 
ting aromatic  on  the  system  at  brge^  and  on  the  di^ 
gestive  organs  in  particular,  while  their  grateful  flavour 
renders  them  very  useful  as  a  vehicle  for  other  sub- 
•Unoes. 

*       AfyrrAa.— -Although  myrrh  is  a  substance  with  which 
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we  have  been  acquainted  frotn  a  yery  etcAy  period,  yet 
we  are  still  ignorant  from  what  plant  it  is  procured, 
but  it  is  supposed  to  be  a  native  of  Abyssinia  and  Ar»- 
bia.  It  possesses  the  chemical  properties  of  a  gunw 
resin,  bemg  soluble  both  in  water  and  in  alcohol,  ak» 
thpugh  its  solution  in  water  is  opitque ;  it  seems  also  te 
contain  an  essential  oil.  It  has  been  lately  examined 
both  by  M.  Braconnot  and  by  M.  Pelletier,  but  their 
analyses  do  not  entirely  coincide,  {Ann.  de  Chim,  Ixviii. 
52.  and  Ixxx.  45.)  Its  medical  properties  are  those  of  a 
stimulant,  and,  like  the  other  heating  gums,  it  seems  to 
have  a  power  of  increasing  the  secretions  generally, 
but  it  may  be  doubted  whetner  it  possesses  any  of  the 
virtues,  which  have  been  ascribed  t&  it^  of  acting  spe- 
cifically upon  the  uterine  system. 

OlivcB  O^ttffi.— The  oil  of  the  Olea  europaea,  a  tree  oUns 
of  the  class  and  order  Diandria  Monogynia,  and  of  the  oleimv 
natural  order  of  the  Jasmineas,  which  forms  so  import- 
ant a  part  of  the  vegetable  treasures  of  the  south  of  £»« 
rope,  is  seldom  employed  m  this  country  as  an  arti- 
cle of  diet,  OF  as  an  internal  medichie,  but  is  used  as 
the  basis  of  liniments,  ointments,  die. 

Gbitfm.— -This  celebrated  drug  is  the  concrete  juice  OpiuAr 
of  the  unripe  capsules  of  the  Papaver  somniferum,  a 
plant  of  the  class  and  order  Polyandria  Poly^ynia,  and 
of  the  natural  order  of  the  Papa  veracese.  It  is  a  native 
of  the  southern  parts  of  Asia,  but  it  appears  to  be  ca- 
pable of  perfecting  its  seeds  in  our  climate,  and  opium 
nas.been  procured  in  England  which  is  stated  to  pos- 
sess the  same  properties  with  that  from  Turkey  or  the 
East  Indies.  The  best  opium  is  considered  to  be  that 
which  is  brought  from  Turkey ;  it  is  a  compact  sub- 
stance, with  a  smooth  fracture,  of  a  dark  brown  colour, 
a  bitter  and  rather  acrid  taste,  and  a  peculiar  odour* 
The  extreme  importance  of  opium,  as  a  medical  agent, 
has  caused  its  analysis  to  be  prosecuted  with  great  at- 
tention, and  a  variety  of  experiments  have  accordingly 
been  performed  upon  it.  The  greatest  part  of  its  sub- 
stance, at  least  of  that  which  seems  to  possess  its  spe* 
cific  properties,  was  found  to  be  soluble  both  in  alcohol 
and  m  water,  and  was  described  by  the  older  wtitera 
as  being  of  the  nature  of  a  gum-resin.  M.  Desrone 
published  an  account  of  opium,  about  15  years  ago,  in 
which  he  announced  the  existence  of  a  peculiar  ciya- 
tallizable  salt,  which  was  supposed  to  contain  the  es- 
sential constituents  of  the  substance,  (^na.  de  Chinu 
xlv.  257.)  and  an  analysis  of  it  was  published  shortly 
after  by  M.  Serturner,  but  which  differed  considerably 
from  that  of  M.  Desrone.  ^Thomson's  Chem,  iv.  68.) 
M.  Serturner  has  lately  again  turned  his  attention  to 
the  subject,  and  he  now  informs  us  that  he  has  suc- 
ceeded in  procuring  the  narcotic  part  of  opium  in  a  se- 
parste  state,  and  has  given  it  the  appellation  of  mor- 
phium.  It  is  a  crystallizable  salt,  which  possesses  many 
of  the  characteristic  properties  of  the  alkalies;  like 
them  combining  with  acids,  and  composing  neutral 
salts.  Besides  morphium,  he  supposes  opium  to  con- 
tain another  peculiar  substance  of  an  acid  nature,  which 
he  calls  tlie  meconic  acid  ;  it  seems  to  exist  imited  with 
the  morphium,  and  we  may  conjecture  that  what  M. 
Desrone  obtained  was  the  meconate  of  morphium. 

The  medical  properties  of  opiuni  have  been  cele-  Mediesl 
brated  for  ages,  as  being  the  most  active  and  effica-  pvopcrtiisr 
Clous  of  all  substances  for  procuring  sleep  or  easing 
pain  ;  and  the  experience  of  all  persons,  both  profes- 
sional and  unprofessional,  must  bear  testimony  to  the 
general  correctness  of  this  statement.    But  although 


*  Mr.  Bivwii  has  made  the  myristisa  the  prototype  of  a  new  famiVi  the,  MyristicsMs.    Set  Prod.  Flor.  Nov.  UoUasd.  p^  399^ 
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Ifataria  we  are  lo  well  aeqiuinted  with  iti  effeeti,  the  mode  of 
Mfdioi,  Its  operation  haa  been  a  subject  of  the  most  violent  con- 
troversy ;  and  directly  opposite  opinions  have  been  en- 
tertained respecting  it,  for  while  it  has  bc«n  regarded 
by  many  as  a  direct  sedative,  by  others  it  has  be^  sup- 
posed to  be  the  most  powerful  stimulant.  Into  the 
merits  of  this  controversy  it  is  not  our  business  to  in- 
quire ;  but^  as  a  simple  statement  of  facts,  we  may  re- 
mark, that  although,  under  obtain  circumstances, 
omum  exhibits  exciting  properties,  yet  that  its  sedadve 
effects  are  incomparably  the  most  obvious,  and  those 
which,  as  a  medical  agent,  it  is  almost  our  sole  object 
to  obtain.  It  is  ^nerally  admitted  that  opium  is  less 
proper  to  be  admmistered  in  a  plethoric  state  of  the 
avstem,  or  when  inflammatory  symptoms  are  present, 
that  the  stomach  and  bowels  should  not  be  loaded,  and 
that  the  dose  should  not  be  greater  than  is  necessaiy 
for  producing  the  desired  efifect.  The  consequences 
that  ensue  from  an  overdose  of  opium,  and  stiU  more 
from  a  too  long  continued  employment  of  it,  are  well 
known  to  be  extremely  injurious ;  and  we  occasionally 
meet  with  individuals  who  are  unable  to  employ  it, 
even  in  the  smallest  quantities,  without  derangement  of 
the  nervous  system,  or  of  the  digestive  organs. 

Fix.— The  different  species  of  the  Pinus,  or  the  trees 
of  the  fir  tribe,  contain  a  large  quantity  of  a  resinous 
juice,  which  either  flows  from  them  spontaneously,  or 
IS  obtained  by  the  action  of  fire.  The  resin  is  the  thus, 
or  common  frankincense  of  the  shops,  the  abietis  resina 
of  the  London  pharmacopoeia ;  that  which  is  procured 
from  the  Pinus  picea,  the  Pinus  sylvestris,  and  some 
other  kinds  of  fir,  by  incisioti  of  the  bark  is  usually 
called  turpentine.  When  the  resin  is  intended  to  be 
extracted  by  heat,  the  wood  is  cut  into  small  billets, 
and  piled  up  into  a  heap,  which  is  then  set  fire  to,  and 
by  condensing  the  vapour,  a  mixture  of  resin,  essen- 
tial oil,  acetic  acid,  and  clnrcoal  is  formed,  which  con- 
stitutes tar;  this,  by  boiling,  so  as  to  drive  off  all  the 
more  volatile  parts,  is  converted  into  pitch.  These 
substances  are  never  used  in  medicine,  except  external- 
ly, in  the  form  of  ointment,  in  which  state  they  appear 
to  possess  considerable  efficacy  in  the  removal  of  cer- 
tain cutaneous  affectiops. 

Plumbum, — Lead  is  one  of  the  metallic  bodies,  which, 
under  certain  forms,  has*  been  much  used  as  an  exter- 
nal application.  The  preparations  of  lead  that  are  the 
most  generally  employed,  are  the  carbonate  and  the 
acetate,  the  former  constitutes  the  plumbi  carbonas,  or 
ceruse;  the  latter  either  the  superacetas,  or  acetas 
plumbi,  corresponding  respectively  to  the  sugar  of  lead, 
and  Goulard's  extract,  according  to  the  relative  propor- 
tion of  the  oxide  of  lead  and  the  acetic  acid.  Toe  salts 
of  lead  appear  to  be  powerful  astringents,  but  it  is 
doubtful  upon  what  principle  they  act ;  whether  im- 
mediately upon  the  fibres,  or  more  indirectly  upon  the 
vital  properties  of  the  part  to  which  they  are  applied. 
They  seem,  in  the  first  instance,  to  diminish  inflamma- 
tion and  vascular  action,  but  if  the  application  be  long 
continued,  they  appear  to  induce  a  state  very  much  re- 
sembling partial  paralysis,  and  this  is  even  communi- 
cated to  the  system  generally.  Although  lead  is,  for 
the  most  paft,  only  employed  externally,  it  has  been 
given  internally  by  some  practitioners,  m  cases  of  hae- 
morrhage, and  in  complaints  of  the  l\mgs,  and  it  is  said 
with  decided  benefit ;  but  we  conceive  that  its  acknow- 
ledged deleterious  properties,  and  the  tendency  which 
it  seems  to  possess.of  accumulating  in  the  system,  and 
producing  permanent  sedative  (ffects^  must  always  ren- 


Plumbum. 


Potorxa.— The  vegetable  alkali  is  oettrifl&aHy  em« 
ployed  in  medicine  in  a  pure  state,  but  more  frequently  ^ 
m  combination  with  an  add.  The  properdes  of  pure  T 
potash,  when  taken  internally^  are  tnose  of  sn  antidd,  ' 
out  it  is  seldom  used  except  externally  as  a  eaostic.  The 
aalts  of  potash  that  are  admitted  into  the  phanoaoopaii 
are  the  carbonate,  the  acetate,  the  nitrate,  the  ealfAite, 
and  the  tartrate.  The  properties  of  the  csrbonite  are  ^m 
nearly  the  same  with  those  of  pure  potash,  except  tint  ^'^ 
they  are  much  milder,  so  that,  especially  in  itsaatunted 
form,  it  affords  us  oile  of  the  safest  and  most  dficadooi 
antacids  of  which  we  are  in  possession,  while  the  car* 
bonic  acid  which  enters  into  its  composition,  when  it  ii 
liberated  in  the  stomach,  produces  upon  this  organ  itt 
usual  tonic  effects.  The  acetate  of  potash  is  geuerally 
regarded  as  a  powerful  diuretic,  from  which  circam- 
stance  it  acquired  its  old  name  of  the  diuretic  salt 
The  nitrate  of  potash,  or  common  nitre  of  the  abops,  KIa 
has  been  long  employed  in  medicine ;  although  it  would 
appear  that  its  virtues  are  rather  of  a  dubious  or  equi- 
vocal nature.  When  taken  in  large  doses,  it  appm 
to  act  upon  the  system  with  extreme  violence,  and  even 
to  excite  a  poisonous  or  deleterious  operation ;  in  tnaSi 
doses  it  has  been  conceived  to  be  sedative,  cooling,  and 
antiphlogistic,  hut  we  are  disposed  to  believe  that  these 
properties  have  been  assigned  to  it  without  any  jmt 
foundation.  The  sulphate  of  potash  is  a  mildpo^^ 
tive,  but  it  is  seldom  employed,  except  as  an  ingredient 
in  other  compositions.  The  tartrate  has  also  acquired  Tn 
the  reputation  of  being  a  mild  purgative  and  a  diaretk, 
but  these  properties  are  perhaps  more  justly  to  be 
ascribed  to  a  combination  of  potash  widi  an  ezoeis  of 
tartaric  acid,  constituting  the  cream  or  crystals  of  tB^ 
tar  of  the  old  phsnnacopceias.  This  salt  has  loogeD-SoU 
joyed  the  reputation  of  being  a  powerful  purgative,  n^ 
and  is  regardcfd  by  many  modem  practitiimers  ssamop; 
the  most  valuable  diuretics.  When  taken  along  with 
a  larse  quantity  of  fluid,  it  proves  relaxing  to  the 
bowels,  and  generally  acts  mildly,  without  exciting  any 
unpleasant  symptoms,  when,  at  the  same  time,  the  flov 
of  urine  is  often  increased  to  a  great  degree,  and  drop- 
sical effusions  are  thus  entirely  remov^.  It  has  been 
thought  to  be  peculiarly  serviceaUe  in  hydrotborax, 
and  the  anasarca  that  occurs  after  an  attack  of  the  acir- 
let  fever.  . 

Pyrethrum The  root  of  the  Anthemis  Pyretbnim,  ^V^ 

or  pellitory  of  Spain,  is  introduced  into  the  pharmaco- 
poeia in  consequence  of  the  remarkable  power  which  it 
possesses  of  exciting  the  action  of  the  salivary  glandi 
When  it  is  chewed,  or  when  a  small  portion  of  the 
tincture  is  held  in  the  mouth  for  some  time,  itprodocei 
a  very  copious  flow  of  saliva,  and  on  this  account  is 
found  useful  in  relieving  certain  species  of  tooth-ache; 
it  has  been  recommended  in  paralysis  of  the  tongoe, 
and  probably  with  some  prospect  of  advantage.  i 

Quassia. — ^Quassia  excelsa,  a  tree  of  the  Linn«in  v^ 
class  and  order  Decandria  Mono^ynia,  and  of  Decan* 
dolle's  natural  order  of  the  Simarubes?,  (see  iff* 
Museum,)  is  a  native  of  some  parts  of  South  Amena 
and  the  West  Indies.  Both  water  and  alcohol  have  the 
property  of  extracting  from  it  ito  peculiar^  virtues, 
which  are  those  of  a  very  intense  bitter.  As  it  is  not  at- 
tended wiUi  any  nauseous  flavour,  and  is  without  sny 
other  property  except  that  of  simple  bitterness,  it  ms^ 
be  regarded  as  a  very  valuable  stomadiic,  and  <**i|5^ 
we  think  might  supersede  many  other  substances  of  tw 

same  class.  »  •    ^cm 

Quercus.^The  bark  of  the  English  oak  oootoini  i  w- 
laive  quantiQr  of  tan,  whidi  has  long  lendeiM  it  « 
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rU  valttible  article  of  oommerce^  and  the  same  principle 
"*    has  caused  it  to  be  employed  in  medicine  as  an  astnn^ 
^  gent;  its  use.  however,  is  confined  to  external  applica- 
tions of  various  kinds. 

/teiMo.— After  the  turpentine^  which  naturally  ex- 
udes from  various  kinds  of  firs,  has  been  subjected  to 
the  process  of  distillation,  in  order  to  obtain  the  essen* 
tial  oil  from  it,  the  residue  consists  of  mere  resin,  which 
ifl  employed  in  pharmacy  for  the  purpose  of  forming 
certain  eztem«l  applications. 
»        /ZAema.— Rhubarb  is  the  root  of  the  Rheum  pslma- 
turn,  a  plant  of  the  class  and  order  Enneandria  Mono- 
gynia,  and  of  the  natural  order. of  the  Polygonese, 
which  is  a  native  of  China  and  the  contiguous  parts  of 
Russia.   It  comes  to  us  in  transverse  slices,  with  a  hole 
in  the  centre,  which  is  probably  made  for  the  coave- 
nience  of  hanging  it  up  to  dry.    Although  the  natural 
product  of  a  much  warmer  climate,  it  appears  capable 
of  coming  to  perfection  in  this  countiy,  andeVen  in  the 
northern  parts  of  it  is  cultivated  with  success.     It  is  of 
a  bright  jellow  colour  and  a  fibrous  texture;  it  has  a 
peculiar  ameU  and  taste,  which  are  easily  recognised 
by  those  who  have  once  perceived  them.     It  contains 
a  considerable  quantity  of  extractive  matter,  and  a  large 
proportion  of  the  superoxalate  of  lime  and  malic  acid^ 
j[ Bouillon  la  Grange,  in  Ann.  de  Chim,  Ixvii.  710  but 
its  odour  and  even  its  medical  properties  have  been 
supposed  to  depend  chiefly  upon  a  principle  which 
is  volatile^  and  somewhat  of  a  resinous  nature.     It  has 
been  long  celebrated  as  one  of  the  mildest  vegeuble 
puT^ves,  while  it  has,  at  the  same  time,  a  degree  of 
sstnogency  or  tonic  power,  in  consequence  of  which 
it  sets  directly  as  a  stomachic.    It  is  very  extensively 
employed  in  the  bowel  complaints  of  children,  and  up- 
on the  whole  seems  to  be  entitled  to  all  the  oommen* 
dation  which  it  has  received, 
a       /2iciffM.— -The  seeds  of  the  Ricinus  communis,  a  plant 
of  the  class  and  order  Moncecia  Monandria,  and  of  the 
natural  order  of  the  Euphorbia?,  which  is  found  native 
in  many  tropical  districts,  contains  a  very  lanpe  quan- 
tity of  a  fixed  oQ,  usually  called  castor  oil ;  this,  in  iu 
pue  state,  is  nearly  without  taste  and  smell,  alt)iough 
It  is  seldom  obtained  in  this  country  without  some  (fa- 
me either  of  rancidity  or  of  eropyreumatic  flavour. 
It  is  very  largely  employed  as  a  laxative,  and  is  one  of 
the  mildest,  and,  at  the  same  time,  the  most  efficacious 
with  which  we  are  acquainted;  as  it  appears  to  act 
without  producing  any  irriution  or  stimulating  effect ; 
it  is  peculiarly  valuable  in  inflammatory  affections^ 
especially  those  of  the  alimenUr^  canal  itself,  in  the 
puerpural  sute,  and  in  all  conditions  of  the  system 
where  excitement  would  be  improper.    The  only  ob- 
jection to  iu  use  is  the  nausea  which  is  caused  by  it, 
and  this  is  frequently  so  considerable,  as  almost  to 
prevent  its  employment 

Rata. — Different  species  of  roses  are  admitted  into 
the  pharmaoopceia,  and  enter  into  some  of  our  of- 
ficinal preparations ;  their  only  use,  however,  is  as  a 
vehicle  for  other  substances,  for  which  purpose  they 
are  reoimmended  by  their  grateful  odour. 
X  /{i/6ia.— -The  root  of  the  Rubia  tinctorum,  or  mad* 
der,  a  plant  of  the  class  and  order  Tetrandria  Mono- 

Snia,  and  of  the  natural  order  of  the  Rubiacece, 
s  b^n  strongly  reccmiroended  as  possessing  a  speci- 
fic action  on  the  uterine  system ;  but  on  this  point  we 
confess  we  are  entirely  faithless.  From  the  property 
whicjvit  possesses  of  giving  a  red  colour  to  the  bones* 
madder  has  likewise  been  recommended  as  a  remedy 
for  mollities  ossium,  but  this  is  a  proposal  which  we 
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conceive  to  be  no  less  incorrect  in  theory  than  useless  in    MatrtU 
practice.  ^     J!!^  x/ 

Sa6ina.— The  savine  is  a  species  of  juniper,  which  is  ^^^[^ 
a  native  of  the  N.  £.  parts  of  A8ia^  and  is  admitted  in- 
to our  pharmacopceia,  in  consequence  of  its  essendal 
oil,  which  is  peculiarly  stimulating.  When  taken  in« 
temally  it  is  Seating,  is  said  to  promote  the  secretions 
generslly,  and  has  been  supposed  to  possess  a  specific 
action  on  the  uterine  system,  but  its  reputed  virtues 
are  not  sufficiently  confirmed  to  permit  ub  to  risk  the 
violence  of  its  action.  Externally,  it  is  a  valuable  agent 
for  keeping  up  the  irritation  of  issues,  and  forms  a  use- 
ful ingredient  in  some  ointments  for  obstinate  cutane- 
ous affections. 

iSa/w.— (The  combination  of  an  alkali  and  an  oil,  forms  Saps. 
the  useful  compound  called  soap,  which  may  be  regard- 
ed as  one  of  the  most  valuable  articles  of  domestic  eoo* 
nomy.  In  pharmacy,  it  is  employed  as  a  vehicle  for 
other  substances,  especially  in  some  preparations  for  ex« 
temal  use ;  it  was  formerly  a  good  aeal  employed  as  an 
antadd,  but  we  have  a  substitute  in  the  carbonated  al« 
kalies  which  is  greatly  preferable. 

SartapariUa.^^The  root  of  the  Smilax  Sarsaparilla,  a  SanapVi 
plant  of  the  class  and  order  Dioecia  Hexandria,  and  of  the  'i^ 
natural  order  of  the  Asparagi,  appears  to  be  a  native  of 
the  Spanish  West  Indies.  It  was  imported  into  Europe 
as  a  spedfic  for  syphilis,  not  long  after  the  appearance 
of  that  disease,  and  even  to  the  present  day  maintains 
its  reputation  as  a  remedy  for  certain  stages  of  it ;  but 
we  are  disposed  to  think  without  any  just  foundation. 

AcammoMen.— -The  Convolvulus  Scammonea  is  indige-  Seamms. 
nous  in  the  western  parts  of  Asia.  Its  roots  contain  a  nea. 
milky  juice,  which,  by  cutting  them  transversely,  Hows 
out,  and  produces  the  scammony  in  its  pure  state ;  but 
it  is  supposed  that  we  seldom  obtain  it  without  its  be- 
ing mucn  adulterated.  It  is  a  substance  of  a  greyish- 
brown  colour,  friable,  with  a  resinous  fracture,  of  a  na- 
seous  taste,  and  disagreeable  odour.  It  is  principally 
composed  of  a  resin,  with  small  quantities  of  gum  and 
extract,  combined  with  a  considerable  proportion  of 
what  seems  to  be  extraneous  matter,  {Ann.  de  Chim. 
Ixxii.  69.)  The  medical  properties  of  scammony  are 
those  of  an  active  purgative,  which  operates  briskly  and 
copiously,  and  seems  to  be  peculiarly  effectual  in  re« 
moving  from  the  bowels  all  collections  of  surdea  that 
may  have  impeded  their  regular  functions.  It  some- 
times causes  griping ;  but  when  taken  in  proper  doses, 
and  at  due  intervals,  it  may  be  considered  as  amongst 
the  most  valuable  cathartics  that  we  possess. 

Sdlla. — The  Scilla  maritime,  or  squill,  is  a  bulbous  ScllU. 
plant,  which  grows  on  the  shores  of  the  Mediterranean, 
the  roots  of  which  contain  a  very  acrid  juice,  which 
gives  the  squill  its  medical  properties,  those  of  a  power* 
ful  stimulant,  especially  to  the  stomach  and  urinary  or- 
gans, so  as  to  cause  violent  vomiting,  catharsis,  and 
strangury,  when  taken  in  large  doses.  It  is,  however, 
always  employed  in  small  quantities,  by  which  means 
it  operates  on  the  kidney  as  a  diuretic,  and  perhaps 
forms  the  most  useful  medicine  of  this  class  of  which 
we  are  in  (KMsession.  The  squill,  i  still  smaller  doses 
than  those  in  which  it  operates  on  the  kidney,  is  a  use- 
ful expectorant. 

^iifga.— Polygala  Senega,  a  plant  of  the  dass  and  or-  Senega. 
der  Diaddphia  Octandria,  and  of  the  natural  order  of 
the  PolygaW,  (Jussieu»  Mem.  Mui.  i.  385.)  is  a  native 
of  the  United  States  of  America.  The  sen^,  or  rat* 
tie-snake  root,  as  it  has  been  called  from  its  figure,  pas* 
sesses  a  considerable  degree  of  heat  and  pungenc^^ 
which  is  conceived  to  reside  prindpally  in  the  birfcj 
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and  to  depend  upon  a  resinous  matter  contained  in  it. 
Its  medii^l  virtues  are  those  of  an  excitant^  and  it  has 
been  supposed  to  act  more  particularly  upon  the  mu- 
cous membrane,  of  the  lungs  and  tradiea ;  but  although 
it  is  a  medicine  which  has  been  highly  commended  by 
some  practitioners,  it  does  not  appear  in  this  country 
to  have  risen  into  very  general  estimation. 

Senna.'^The  shrub  which  produces  senna  is  a  spe* 
cies  of  cassia^  which  is  indigenous  in  Egypt,  the  leaves 
of  which  have  long  been  extensively  employed  in  me- 
dicine a»  a  purgative.  They  are  of  an  ovato- lanceolate 
form,  pointed  at  the  end,  of  a  yellowish-green  colour, 
and  a  nauseous  bitter  flavour.  They  have  been  examin* 
ed  by  M.  Bouillon  la  Grange,  and  it  would  appear  that 
their  active  properties  reside  in  a  species  of  extract; 
small  portions  of  several  neutral  and  earthly  salts  are 
likewise  obtained  from  tliem,  (Ann,  de  Chim,  xxvi.  3.) 
The  purgative  quality  of  senna  has  rendered  it  a  very 
general  remedy,  both  in  professional  and  domestic  prac* 
tioe,  and,  except  its  nauseous  taste^  and  a  degree  of  grip- 
ing which  it  occasionally  induces,  it  may  be  consider- 
ed as  one  of  the  most  valuable  of  the  vegetable  cathar- 
tics. It  is  very  frequently  prescribed  in  combination 
with  medicines  of  toe  same  class,  and  their  efficacy 
appears  to  be  mutually  exercised  by  their  union. 

iSinoptf .— The  seeds  of  the  Sinapis  nigra,  or  common 
mustard,  in  consequence  of  the  acrid  stimulating  oil 
which  they  contain,  are  very  generally  employed  for 
culinarv  purposes,  and  are  sometimes  made  use  of  as  a 
medical  agent.  The  seeds,  when  swallowed  whole,  act 
as  a  grateful  stimulant  upon  the  digestive  organs,  and 
seem  to  excite  the  system  generally.  Externally,  mus- 
tard is  employed  as  a  rubefacient,  and  as  the  basis  of 
different  applications  for  the  purpose  of  stimulating  the 
surface  of  the  body. 

Soda  possesses  nearly  the  same  medical  properties 
with  potashj  but  it  is  less  frequently  employed;  it 
would  appear,  however,  to  be  equally  powerful  as  an 
antacid,  sM  it  has  been  thought  by  some  persons  to  be 
more  favourable  to  the  action  of  the  digestive  organs, 
when  taken  habitually  for  this  purpose.  It  is  seldom 
emploved  in  its  pure  state,  but  its  combinations  with 
the  aads  are  some  of  them  much  used.  Of  these  the 
carbonate,  the  sulphate,  the  tartarate,  and  the  borate  are 
admitted  into  the  Pharmacopoeia.  The  carbonate  has 
probably  the  same  medical  effects  with  the  carbonate  of 
potash ;  the  sulphate,  the  well  known  Glauber's  salt 
of  Uie  older  writers,  is  a  remedy  very  extensively  used 
in  domestic  practice ;  its  operation  is  mild  but  efi^ual, 
yet  its  nauseous  flavour  constitutes  a  strong  objection  to 
it.  The  Soda  tartarizata  of  the  London  Pharmacopoeia 
is  a  triple  salt,  composed  of  the  tartaric  acid  combined 
with  bodi  the  fixed  alkalies,  and  is  also  an  effectual  and 
Phosphas.  mild  purgative.  The  phosphate  of  soda,  although  not 
introduced  into  the  Pharmacopoeia,  is  frequently  em« 
ployed  in  practice  as  a  cathartic ;  it  possesses  the  re- 
commendation of  being  nearly  as  active  as  the  sulphate, 
while  it  is  much  less  disagreeable  to  the  taste.  The 
borate,  or  rather  the  sub-borate  of  soda,  is  found  natu- 
rally in  an  impure  state  in  some  lakes  of  Asia  and  Thi- 
bet, and  is  purified  in  Europe  by  a  process  which  is 
kept  secret.  It  has  been  at  different  times  much  em« 
ployed  in  medicine,  and  various  effects  have  been  at- 
tributed to  it,  which  are  probably,  in  a  great  measure, 
unfounded.  At  present  it  is  seldom  used  except  in  the 
form  of  a  gargle,  in  consequence  of  its  being  supposed 
to  possess  a  peculiar  power  in  removing  aphthous 
crusts  from  the  fauces,  or  restraining  excessive  saliva- 
tion. 


Sadib 


Carbonas 
Sulphas. 


Tartras. 


Faras. 


SiQOimtm, — Tin  has  obtained  a  place  in  the  Phanni- 

cepceia,  from  its  property  of  expelling  worms  from  the  ^^ 
alimentary  canal.     It  is  employed  in  the  form  of  a  .^^^ 
coarse  powder,  and  is  generally  accompanied  or  sue-  ^"^ 
ceeded  by  purgative  medicines,  so  that  it  is  doubtful 
what  share  of  the  benefit  is  to  be  ascribed  to  the  tin; 
any  effect  which  it  produces  is  probably  due  to  its  me- 
chanical action. 

iS/ramffion/f/m.— -The  Datura  Strammonium,  or  thorn  st^o^ 
apple,  a  plant  of  the  class  and  order  Pentandria  Mono-  nua. 
gynia,  and  of  the  natural  family  of  the  Soknese,  is  one 
of  that  tribe  of  plants  which  possess  a  most  powerful 
and  deleterious  action  on  the  system,  but  which,  when 
cautiously  administered,  are  capable  of  becoming  veiv 
useful  medical  agents.  It  has  been  lately  recommeno- 
ed,  upon  high  authority,  as  a  remedy  for  severe  pais, 
which  it  appears  to  remove  bv  a  kind  of  direct  or  spe* 
cific  action,  and  without  proaucinff  any  unpleasant  se« 
condary  effects.  The  inhalation  of  the  fumes  of  stram- 
monium has  been  very  warmly  recommended  as  a  re- 
medy in  spasmodic  asthma ;  and  although  it  may  have 
frequently  failed,  yet  there  seems  to  be  no  doubt,  on 
the  other  hand,  that  it  has  occasionally  been  efficadoitii 

Styrax, — Styrax  officinale  is  a  tree  of  the  dass  and  gtjs. 
order  Decandria  Monogynia,  and  of  the  natural  order 
of  the  Guaiacanffi,  that  grows  in  the  Levant  and  the 
southern  parts  of  Europe.  The  substance  called  storu 
flows  from  incisions  made  in  the  bark«  and  occurs  in 
the  form  of  large  masses  of  a  dark  brown  colour,  and 
of  a  pleasant  aromatic  smell  and  taste.  The  bensoic 
acid  may  be  obtained  from  it  by  the  proper  process,  so 
that  it  is  to  be  considered  as  a  balsam,  containing  this 
acid  in  combination  with  a  resin.  It  has  obtained  a 
place  in  the  pharmacopoeia,  like  many  other  of  the  ori« 
ental  gums  and  resins,  probably  more  from  its  sensible 
properties,  than  from  any  medical  effect  that  has  been 
obtained  from  it. 

Sulphur  is  one  of  the  simple  combustible  substanceij  Salpfcf 
which  is  frequently  found  in  the  neighbourhood  of 
volcanoes,  and  is  procured  very  abundantly  by  beat* 
ing  pyrites,  a  mineral  in  which  it  exists  in  combina- 
tion with  iron.  It  was  employed  in  medicine  by  thr 
ancients,  and  still  retains  its  place  in  the  Pharmaoopoeiai 
When  taken  internally  it  is  laxative,  and  appears  to 
have  the  property  of  pervading  the  whole  system  in  a 
remarkable  manner,  so  as  even  to  affect  the  skin,  and 
act  upon  the  cutaneous  perspiration,  from  which  cir« 
cumstance  it  has  been  much  employed  in  eruptive  dis- 
eases, and  has  been  conceived  to  possess  a  speafic  powa 
over  psora,  whether  used  internally  or  externally.  Ib 
the  form  of  ointment  it  is  a  valuable  remedy  in  msof 
cutaneous  diseases. 

7Vi6ac«ni.— Nicotiana  Tabacum,  a  plant  of  the  class  Tiki^ 
and  order  Pentandria  Monogynia,  and  of  the  natural 
order  of  the  Solanes,  is  a  native  of  America,  and  wis 
brought  into  Europe  soon  after  the  discovery  of  that 
continent,  on  account  of  the  agreeable  effects  produced 
on  the  system  by  the  inhalation  of  its  fumes.  This 
peculiar  effect,  which  bears  some  resemblance  to  intaii« 
cation,  is  excited  by  an  essential  oil,  which,  in  its  puit 
state,  is  so  powerful  as  to  destroy  life  even  in  very  nu- 
nute  quantity.  When  received  into  the  system,  it*  fiw* 
effects  are  to  prx>duce  violent  vomiting  and  catharsis 
to  which  succeed  vertigo,  dimness  of  sight,  difficulty 
of  respiration,  and  all  those  symptoms  which  indicate 
an  extraordinary  derangement  of  the  powers  of  the 
nervous  system.  In  smSl  doses  it  has  been  found  very 
efficacious  as  a  diuretic,  although  its  deleterious  proper- 
ties must  always  prevent  it  fifom  coming  into  general 
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fiU  ntt;  tthaa  been  employed  externally  with  suooesa  in  which  is  indigenous  in  the  mountainous  diatricU  of  some    j^|^^^^* 

^   some  cutaneous  complaints,  and  obstinate  constipations  of  the  nerthem  parts  of  this  island.    Its  leaves  contain 

"^^  have  been  relieved  by  injections  of  tobacco,  where  eve*  a  considerable  quantity  of  tan,  and  are  powerfully  as- 

ry  other  means  have  failed.  trinsent,  so  that  in  some  countries  they  are  employ.ed 

^.        Tamarindtts  indkus,  a  plant  of  the  class  and  order  in  the  manufacture  of  leather.     Uva  ursi  has  be^n 

Monodelphia  Tetrandria,  and  of  the  natural  order  of  the  strongly  recommended  as  a  remedy  for  complaints  of 

Legumioossp,  is  supposed  to  be  a  native  of  both  the  East  the  urinary  organs;  but  if  it  possess  any  powers  in 

and  West  Indies,  and  produces  a  fruit  which  has  been  this  respect,  it  is  probable  that  they  depend  more  upon 

long  valued  for  its  agreeable  acid  flavour,  depending,  its  action  on  the  digestive  organs  than  on  the  kidney  or 

as  it  seems*  upon  a  combination  of  the  citric,  tartaric,  bladder. 

tnd  malic  acius.     It  is  a  mild  laxative,  and  the  infu-        Zincum^—Zinc,  like  other  metals,  has  no  action  .on  ziocuiii. 

sion  forms  a  very  salutary  beverage  in  febrile  complaints,  the  body  in  its  pure  state,  but  when  combined  with  0x3^ 

TerebinthifUB  o/fiim.— The  oil  of  turpentine,  as  we  gen  or  with  acids,  it  becomes  an  active  medicine.  Three 

remarked  above,  is  produced  by  distilling  the  resinous  of  its  preparations  are  admitted  into  the  pharmacopceia, 

exudation  of  various  kinds  of  fir.     It  is  a  light,  trans-  its  native  ore  or  calamine;  its  oxide,  the  calcined  zinc 

pvent,  volatile,  inflammable  fluid,  possessed  of  a  hot  or  flowers  of  zinc ;  and  its  sulphate,  or  combination 

pungent  taste,  and  having  the  properties  of  a  powerful  with  sulphuric  acid,  forming  what  has  been  called  white 

stimulant.     Hence  it  has  frequently  been  had  recourse  vitriol.  Calamina,  or  calamine,  is  an  ore  of  zinc,  which 

to  in  chronic  rheumatisms,  especially  in  those  forms  of  consists  of  an  oxide  of  the  metal  united  to  carbonic  acid  ; 

it  which  have  been  called  lumbago  and  sciatica.     It  is  from  the  analysts  of  Mr.  Smithson,  we  learn  that  the 

iotnetimes  used  externally  as  a  rubefacient,  and  it  is  English  species  consitits  o£  about  65  parts  of  the  ox- 

ene  of  the  most  powerful  agents  with  which  we  are  ac-  ide,  united    to  about  S5  of  carbonic  acid.      {Phil, 

quainted  in  stopping  heemorrhage,  when  it  is  applied  Trans,  for  180$,  p.  12.)     Calamine  is  employed  in 

hot  to  the  rooutn  of  the  bleeding  vessel.     It  has  lately  medicine  only  as  an  external  application  ;  it  enters 

been  administered  in  large  doses  for  the  expulsion  of  into  the  composition  of  washes  and  ointments  for  the 

the  tape  worm,  and  as  it  would  appear,  with  great  sue-  eyes,  and  is  applied  to  ulcers  and  excoriations  of  the  aur- 

oess ;  it  is  perhaps  upon  the  same  principle  of  its  de-  face,  where  the  discharge  is  too  profuse ;  its  effects  ap- 

stroying  certain  species  of  intestinal  worms,  that  the  pear  to  be  those  of  an  astrixtfent.    Oxidum  zinc,  or  the 

oil  of  turpentine  has  been  found  serviceable  in  some  spe-  oxide  of  zinc,  is  composed  ofabout  four  parts  of  the  me- 

des  of  epdepsy .    Turpentine  injections  are  found  occa-  tal  to  one  of  oxygen,  (Thomson's  Chem.  L  41 8. )  and  is  in 

sionally  very  effectnal  in  relieving  obstinate  constipation,  the  fisrm  of  a  white  flocculent  powder,  without  taste,  or 

Tragacaniha, — The  Astragalus  Tragacantha,  a  plant  smell;  it  is  generally  employed  as  an  ingredient  in  as- 

of  the  class  and  order  Diaaelphia  Decandria,  and  of  tringent  ointments,  but  is  occasionally  used  internally 

the  natural  family  of  the  Leguminosae,  is  a  native  of  as  a  tonic  or  anti-epileptic,  itsvirtues-ui  tliis  respect  are 

the  island  of  Candia,  and  some  other  parts  of  the  Le-  however  yet  scarcely  confirmed.   The  sulphas  zinci,  or 

vsnt    In  the  beginning  of  the  summer  a  mucilaginous  sulphate  of  zinc>  possesses  the  medical  properties  of  the 

matter  exudes  from  the  branches,  which  is  collected  in  oxide  in  a  more  active  state,  being  one  of  the  most  pow- 

the  form  of  irregular  worm*shaped  masses,  of  a  dirty  erful  astringents  for  external  use  which  we  possess ; 

white  colour ;  it  differs  from  gum  in  being  less  brittle,  when  taken  into  the  stomach  it  is  a  most  speedy  and 

or  even  somewhat  of  a  tou^h  omsistence,  and  in  being  effectual  emetic,  and  is  on  this  .account  the  best  medi- 

insoluble  in  water,  except  m  very  small  quantity ;  it  is,  cine  of  the  description  that  can  be  employed  where 

however,  capable  of  imbibing  a  large  portion  of  this  poison  has  been  swallowed,  or  where,  from  any  other 

fluid,  when  it  swells  out  very  considerably^  and  forms  cause,  we  wish  to  produce  an  immediate  evacuation  of 

a  soft  pulp.     It  b,  for  the  most  part,  differently  affect-  the  stomach.    According  to  the  analysis  of  fierzelfus, 

ed  by  chemical  agents  from  gums,  and  is  indeed  unlike  the  crystallised  sulphUe  of  zinc  consists  of  about  81 

it  in  many  of  its  properties,  both  chemical  and  physical,  parts  of  acid,  82.5  of  oxide,  and  S6,5  of  water.    Ann* 

Its  principal  use  in  pharmacy  is  to  form  trocnes,  and  de  Chim.  Ixxxii.  ISO. 
to  serve  as  a  vehicle  for  other  bodies.  Z«i^^.^Zingiber  officinale,  a  plant  of  the  class  Zingiber 

Valeriana  t^cinalis,  a  plant  of  the  Linnaean  dass,  and  order  Monandria  Monogynia,  and  of  the  natural 
snd  order  Tnandria  Monogynia,  and  of  Lamark  and  order  of  the  Cannz,  is  a  native  of  Asia,  but  is  now  com- 
Decandolle's  natural  order  of  the  Valerianae,  (Si^Jhr.  pletely  naturalised  in  the  West  Indies.  The  root  con- 
GalL  296.)  is  found  indigenous  in  many  parts  of  this  tains  a  large  quantity  of  a  hot  aromatic  oil,  which  fen- 
island,  and  is  remarkable  for  the  peculiar  fetid  odour  ders  the  plant  one  of  Uie  most  valuable  vegetable  sti- 
of  its  roots;  their  flavour  is  bitter  and  acrid,  and  they  mulants  with  which  we  are  acquainted.  Although  its 
are  generally  regarded  as  powerful  agents  in  various  action  is  powerful,  th^  subsequent  effects  are  lest  inju- 
affections  of  the  nervous  system.    Valerian  contains  an  nous  than  from  other  kinds  ofheating  spices ;  and,  upon 


otten  employed  m  combination  with  ammonia,  and  m   rest     Its  agreeable  flavour  has  rend 

this  state  is  found  to  be  a  very  effectual  remedy  for   of  great  consumption  for  domestic  purposes,  and  the 
what  are  called  nervous  headaches ;  it  has  also  been  a    same  favourable  character  nuiy  be  given  of  it  as  a  con- 
favourite  remedy  for  epilepsy,  and  it  would  seem,  on   diment  that  we  have  bestowed  upon  it  as  a  medicine, 
some  oocasionsy  with  evident  success,  although,  like  „, 

other  remedies  for  this  complaint,  it  is  often  found  to  Mfharmacy. 

be  meffectu^.  The  custom,  which  at  present  prevails  in  all  civilis-  pharthacy. 

riwm.    See  Alcohol,  p.  339.  ed  countries,  of  referring  the  exercise  of  pharmacy  to  a  Prog'«M  of 

Vva  am.— The  Arbutus  Uva  ursi,  or  red  trailing    distinct  set  of  persons,  seems  not  to  have  existed  among  *«  *'*• 
mutus,  is  a  plant  of  the  dass  and  order  Decandria    the  Greeks,  and  to  have  been  adopted  by  the  Romans 
Monogynia,  and  of  the  natural  order  of  the  Erics^    only  in  an  imperfect  manner;  for  Uub  term  Pkqrmaceu^ 
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^*«nn*2:^  /ice,  which  is  employed  by  Celsus  to  designate  one  of 
the  three  parts,  into  which  the  practice  of  medicine  was 
divided,  is  not  supposed  to  relate  to  the  mere  composi* 
tion  of  drugs,  but  to  a  kind  of  mixed  pmctice,  resem- 
bling that  of  the  surgeon-sipothecaries  of  modem  times. 
The  complicated  and  multifarious  pharmacy,  which 
was  introduced  into  medicine  about  the  commencement 
of  the  Christian  sera,  and  was  confirmed  and  still  far- 
ther promoted  by  the  authority  of  Galen,  necessarily 
produced  a  greater  degree  of  attention  to  this  art,  and 
die  subsequent  introduction  into  medicine  of  what  may 
be  properly  called  chemical  preparations,  and  whiax 
was»  in  the  first  instance,  accomplished  by  the  Saracens, 
seems  to  have  made  the  preparing  and  compounding  of 
drugs  to  be  regarded  as  a  distinct  occupation.    When 
the  science  of  diemistrv  became  more  particularly  at- 
tended to,  and  espedalJy,  after  the  direct  application  of 
it  to  medicine  by  Paracelsus  and  his  followers,  this  ar- 
rangement was  still  more  necessary,  for  a  great  propor- 
tion of  the  processes  that  were  employed  were  recem- 
mended  as  much  by  their  difficulty  and  the  len^  of 
time  necessary  for  their  completion^  as  by  the  virtues 
of  the  substances  which  were  the  result  of  them.    And 
the  practices  of  the  Galenic  pharmacy  were  scarcely  less 
tedious  and  operose  ^n  the  chemical ;  the  number  of 
the  articles  employed,  and  the  nature  of  the  processes 
to  which  they  were  subjected,  were,  if  possible,  even 
the  more  complicated  of  the  two,  and  if  they  are  to  be 
regarded  as  less  important,  it  is  principally  to  be  a»« 
cnbed  to  the  less  active  nature  of  the  mgredients  that 
enter  into  their  composition.    The  change  that  took 
place  in  pharmacy  during  the  course  of  the  last  century, 
IS  to  be  considered  as  one  of  the  most  efficient  improve- 
ments that  occurred  in  any  part  of  the  science  of  medi- 
cine.   It  led  to  a  reform  in  theory  as  well  as  in  prac- 
tice, by  enabling  us  to  judge  more  correctly  of  the  ope- 
ration of  agents  upon  the  body,  when  they  were  admi- 
nistered in  a  more  simple  form,  and  were  unencumber- 
ed with  that  superatitfon  and  mystery,  which  had  re- 
mained attached  to  them  since  the  period  of  the  dark  ages. 
No  one  drcumstanoe  tended  more  to  the  improve- 
ment of  pharmaceutical  knowledge  than  the  practice, 
which  began  to  prevail  in  the  16th  century,  of  pubhsh- 
mg  Pharmacopoeias  or  Dispensatories,  in  which  a  num- 
ber of  the  most  approved  formulae  for  the  preparation 
anft  composition  of  medicines  were  accurately  described, 
and  were  sanctioned  either  by  the  credit  attached  to  the 
individual  authors  of  them,  or  were  enforced  by  the 
civil  authority  of  the  respective  countries  in  which  they 
appeared.  It  is  not  certainly  ascertained  what  were  the 
earliest  productions  of  this  description,  but  the  first 
which  acquired  any  considerable  degree  of  reputation 
was  that  of  Valerius  Cordus,  which  was  published  at 
Nuremberg,  in  the  year  1542.    The  first  edition  of  the 
London  Pharmacopoeia  was  in  1637,  and  since  this  time 
most  of  the  countries  of  Europe  have  had  their  own 
Pharmacopoeias,  published  under  the  authority  of  their 
respective  governments.     The  Dispensatories  compilied 
by  private  individuals  have  been  numerous,  but  in  con- 
sequence of  the  various  chants,  and  the  great  improve- 
ments that  have  taken  place  in  phann»cy,  most  of  them 
are  now  to  be  regarded  diiefi}  as  objects  of  curiositj, 
exhibiting  a  view  of  the  state  of  the  science  at  the  time 
when  they  were  composed.     The  Dispensatory  of  Dr. 
Duncan  is  the  most  modern,  and  must  be  considered  as 
a  very  valuable  collection  »f  matter,  which  in  the  succes- 
aive  editions  that  have  appeared  from  time  to  time,  has, 
in  all  respects^  kept  pace  with  the  progress  of  know- 
ledge. 


Pharmaeo* 
pceiasaad 
Dispeiuft- 
C»rietb 


The  principal  objects  of  phammey  are,  1st,  ts  pn^PkiM 
serve  the  substances  employed  from  decay  or  acddentil  ^^ 
injurv ;  3d,  to  subject  tnem  to  different  operatioDB,  by?!!!!!!! 
which  their  virtues  are  concentrated,  new  propertiei  ir*^ 

given  to  them,  or  they  are,  in  some  way  or  otWi  m- 
ered  more  efficacious  and  commodious  for  pnctice; 
and,  in  the  Sd  place,  after  they  have  been  prapsrlyiirs 
pared,  to  compound  and  mix  them  together  in  themoit 
convenient  form  for  the  use  of  the  patient  We  ahill 
pass  over  the  first  of  these  points,  tne  prcservatioB  of 
the  articles  of  the  materia  medica ;  the  reguladous  that 
are  laid  down  for  this  purpose,  in  the  various  nractial 
works,  are  sufficiently  obvious,  and  do  not  easinr  admit 
of  being  reduced  to  any  general  rules.  On  toe  nctt 
point,  tne  preparation  of  the  articles,  we  shall  offers 
few  remarks,  but  before  we  do  this,  we  must  ooniider 
the  subjects  of  pharmacy,  not  in  relation  to  their  elects 
upon  the  body,  but  to  the  sources  from  which  thev  ut 
procured,  and  their  physical  and  chemical  pn^)ertiei« 

The  substances  that  are  employed  in  pmarmacy  an jiAb 
taken  from  each  of  the  three  kingdoms ;  the  v^etabteoBi^ 
products  are  the  most  numerous,  and  the  animal  ^'^i^' 
least  so.  Of  the  vegetables  occasionally  the  whole  plint  ^' 
is  used,  but  more  generally  some  particular  pait  of  it 
only,  some  of  its  primary  compounds,  or  some  sub- 
stance obtained  from  it  by  a  mechanical  or  chemictl 
process.  Of  the  parts  of  plants,  we  employ  the  leaver, 
the  stems,  the  roots,  the  flowers,  the  fruits,  the  eeedii, 
the  bark,  or  the  wood :  of  the  primary  compounds,  we 
employ  gum,  resin,  fixed  and  volatile  oils,  (besides  tub* 
stances  of  an  analogous  nature,  but  which  do  not  a« 
actly  fall  under  any  of  these  denominations,  as  tnn* 
canth,  camphor,  &c.)  sugar,  farina,  tan,  and  extract,  w 
the  acids,  alkalies,  and  neutral  salts,  which  exist  reidj 
formed  in  vegetables.  Among  the  substances  that  we 
procure  from  vegetables,  but  which  did  not  previousij 
exist  in  them,  we  may  enumerate  alcohol,  under  all  its 
forms,  asther,  acetic  acid^  and  a  variety  of  inspisaated 
juices,  all  of  which  seem  to  undergo  tome  change,  ia 
their  sensible  and  chemical  properties^  during  the  pro- 
cess of  their  preparaticm.    ^ 

The  pharmaceuticid  articles  taken  from  the  minenl 
kingdom  are  less  numerous  than  those  of  vegetable  ori« 
jrin,  but  many  of  them  are  substances  of  the  greateit 
efficacy.  The  most  important  are  the  three  nuDeral 
acids,  the  sulphuric,  nitric,  and  muriatic ;  the  varioai 
neutral  salts  formed  from  these  adds,  in  oombhiatioa 
with  the  alkalies  and  alkaline  earths ;  some  of  the 
earths,  both  pure  and  united  with  adds,  certain  inflam« 
mable  substances,  of  which  the  most  important  ia  lal- 
phur ;  and,  lastly,  several  of  the  metals,  and  the  pre- 
parations  formed  from  them.  The  articles  employed  io 
medicine  that  are  derived  from  the  animal  kinedom 
are  comparatively  few  in  number;  in  the  case  ofTytta, 
the  whole  animai  is  used,  but  iti  general  it  is  some  of 
the  primary  compounds,  as  lard,  spermaceti,  musk,  wtf  i 
&c.  and  with  a  tew  exceptions,  they  are  all  employed  as 
external  applications. 

The  processes  by  which  the  various  articles  of  tkepreia^ 
materia  medica  are  prepared  for  the  purposes  oftft««j^ 
prescriber  are  both  mechanical  and  chemical.  Among 
mechanical  operations,  we  may  mention  trituration  of 
all  kinds,  by  which  the  particles  of  the  substance  art 
merely  separated  from  each  other;  also  the  various 
means  by  which  the  substmces  are  condensed,  ss  6im|^ 
pressure  or  desiccation  ;  while,  among  the  chemical  pr> 
cesses,  we  may  enumerate  distillation,  solution,  preci* 
pUation,  and  crydtallisation.  A  particular  descnprion 
of  aU  these  operations,  and  the  application  of  them  to 
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.  individual  substancef ,  does  not  belong  to  a  general  elfe- 
^  mentaiT  treetise,  and  we  mutt  therefore  refer  our  read- 
ers, for  this  kind  of  information,  to  the  most  approved 
pharmaoopoeias  and  dispensatories. 
J     The  3d  object  of  pharmacy,  the  compounding  of  me« 
\ '  dicines,  is  a  branch  of  the  art  that  has  partaken  very 
largely  of  the  modem  improvements  that  have  been  in« 
troduced  into  it.     It  may  bte  considered  under  two 
points  of  view,  either  with  respect  to  any  change  that 
iMupposed  to  be  produced  in  the  medical  properties  of 
the  suDstances  that  are  united  together,  or  simply  in 
relation  to  the  more  convenient  or  eligible  mode  <Mf  their 
exhibition.  It  is  generally  admitted,  Uut  in  some  cases, 
the  combination  of  two  medical  a^ts  produces  an  ef- 
fect which  does  not  belong  to  either  of  them  singly, 
and  which  could  not  have  been  predicted  from  a  know- 
ledge of  their  separate  qualities ;  a  fact  which  is,  in 
some  measure,  analogous  to  what  we  observe  in  che- 
mistry, where  the  properties  of  the  compound  are  often 
totally  different  from  those  of  the  ingredients.    One  of 
the  most  remarkable  of  these  compounded  operations 
in  medicine,  is  that  of  the  union  of  an  emetic  with  an 
opiate,  by  whidi  the  emetic  and  the  narcotic  effects  of 
the  substances  in  question  are  diminished,  and  a  pow- 
erful sudorific  is  produced.     In  this  case,  we  have  no 
reason  to  suppose  that  any  change  is  wrought  in  the 
properties  of  the  substances  themselves,  such  as  takes 
place  when  we  unite  an  add  and  an  alkali,  and  form  a 
neutral  salt,  but  that  the  compound  effect  entirely  de- 
pends upon  the  vital  properties  of  the  body  on  which 
It  acts. 
I      But,  besides  this  kind  of  compound,  where  we  ac- 
*  tually  form  a  new  medical  agent,  there  are  many  in- 
stances in  whidi'  we  combine  two  substances  together, 
for  the  purpose  of  obtaining  their  conjoined  effect ;  thus 
we  often  prescribe  a  bitter  in  conjunction  with  an  aro- 
matic, where  the  operation  of  each  of  the  ingredients 
not  only  remains  unaltered,  but  where  they  mutually 
assist  each  other.    There  are  other  cases  in  which  we 
attempt  to  accomplish  two  objects  at  the  same  time, 
which,  although  not  precisely  similar,  still  however 
they  both  conspire  to  tne  same  end ;  as  when  we  give 
a  stimulant  along  with  a  tonic,  in  order  that  the  action 
of  the  Litter  unon  the  digestive  organs  may  enable  them 
to  retain  the  former,  which  otherwise  they  might  be 
disponed  to  reject.     In  the  same  manner,  we  occasion- 
slly  give  an  opiate  along  with  a  mercurial,  when  we 
wish  to  prevent  the  latter  from  operating  as  a  purga- 
tive, and  are  desirous  of  promoting  its  constitutional  ef- 
fect These  additional  agents  have  been  styled,  in  tech- 
nical language,  adjuvants  and  corri^nts,  and,  to  a  cer- 
tain extent,  there  is  a  real  foundation  for  these  terms. 
This  assisting  and  correcting  plan  was,  however,  ear- 
ned to  a  most  unreasonable  and  ridiculous  extent  by 
the  older  ]iractitioners,  and  the  consequence  was,  that 
they  were  induced  to  form  a  multifareous  mass  of  sub- 
stances, in  which  there  can  be  no  doubt  that  the  vir- 
tues of  the  active  ingredients  were  materially  impaired, 
md  sometimes  it  is  probable  that  the  compound  ac- 
quired new  properties  which  were  not  in  the  contempla- 
tion of  the  pre8criber.  Without  going  back  to  the  com- 
plicated formulse  of  the  Galenists  afler  the  revival  of 
letters,  we  need  only  refer  to  those  of  the  London  col- 
lege about  a  century  ago.     In  the  edition  of  their  phar- 
macopoeia, which  was  published  in  the  year  17:^0,  under 
the  presidency  of  the  eminent  naturalist  Sloane,  and  at 
•  period  when  philosophical  knowledge  of  all  kinds  had 
made  such  considerable  advances,  we  find,  that  most  of 
^  old  complicated  remedieaf  were  still  retained,  afford* 


ing  a  voy  decisive  proof  of  the  imperfect  state  of  me*  Phtrma^^ 
dical  science,  and  at  the  same  time  constituting  a  very  ^^"^^^^^ 
powerful  obstacle  to  its  improvement. 

The  compounding  of  medicines,  so  far  as  it  respects  pigetical 
the  mere  form  in  which  they  are  exhibited,  is  a  depart-  Pharmacy. 
ment  of  the  art,  less  important,  indeed,  than  that  which 
respects  their  action  on  the  livins  body,  but  one  which 
is  not  to  be  disregarded  The  ultimate  effect  of  reme** 
dies  is  not  unfrequently  counteracted  by  their  immediate 
operation  upcm  the  stomach,  if  they  are  given  in  such  ^ 
a  form  as  to  excite  nausea,  or  any  unpleasant  sensations 
of  disgust ;  and,  independent  of  this  circumstance^  the 
virtue  of  the  agents  themselves  may  be  materially  af> 
fected  by  the  mode  in  which  they  are  prepared.  The 
forms  of  medicines  must  vary,  partly  mm  the  nature 
of  the  substance  as  to  its  sensibte  properties,  and  part- 
ly from  the  use  to  which  it  is  to  be  applied.  In  the 
complicated  nharmacv  which  formerly  prevailed,  we 
have  various  kinds  of  recipes  which  are  now  entirely 
exploded,  and  for  which  it  would  be  difficult,  to  assign 
any  object  but  that  of  designedly  adding  to  the  labour 
of  the  apothecary.  No  one  contributed  more  to  sim« 
plify  the  compounding  of  medicines  than  Gaubius, 
who  placed  the  subject  upon  a  rational  and  scienti« 
fie  basis,  and  actuallv  produced  a  considerable  reform, 
which  has  been  still  farther  advanced  by  iiis  succes* 
sors.  A  large  share  of  the  old  pharmacy  is  still,  in- 
deed, retained  in  some  of  the  other  countries  of  Europe, 
but  in  England, .  it  may  be  asserted,  that  we  have  veiy 
few,  if  any,  fimnulse  in  use,  which  are  not  rendered 
necessary  by  She  nature  of  the  substances  employed,  or 
recommended  by  their  obvious  utility.  For  the  de- 
scription of  all  these  different  articles,  the  mixtures, 
powders,  pills,  &c.—- for  the  best  method  of  preparing 
them— and  for  the  several  purposes  to  which  thSey  are 
particularly  applicable,  we  must  again  refer  to  the  mo« 
dem  pharmacopceias  and  dispensatories,  and  especially 
to  that  of  Dr.  DuncaSb 

Along  with  the  other  changes  which  have  taken  Phsnuscea- 
plaoe  in  pharmacy,  we  must  not  omit  to  notice  that  tiealnomcn* 
which  has  been  made  by  the  colleges  of  London  and  cloture. 
Edinburgh  in  nomenclature.  In  consequence  of  the 
great  advances  that  had  been  effected  during  the  lasl 
half  century  in  chemistry  and  natural  history,  it  waa 
found  that  a  large  proportion  of  the  names  emflkyed 
in  pharmacy  were  eitner  obsolete  or  incorrect ;  it  was 
therefore  thought  desirable  to  discard  them,  and  to- 
substitute  in  their  room  the  appellations  whid^  seemed 
to  be  sanctioned  by  the  hitest '  scientific  discoveries. 
The  actual  result  hiss  not  been  bo  successful  as  might 
have  been  expected ;  for  although  the  two  pharmaco- 
pceias were  published  within  a  short  time  of  each  other, 
yet  a  great  proportion  of  the  terms  thai  thqr  respec- 
tively employ  to  designate  the  same  substances  are  dif- 
ferent This  difference  arises,  partly  Ihui  the  coUeffes 
finding  it  impossible  strictly  to  adhere  to  the  rules  that 
they  proposed,  without  rendering  the  names  most  in- 
conveniently long  and  cumbersome,  and  partly  firom 
the  rapidly  pregressive  state  of  the  sciences  of  chemis- 
try and  natural  history,  by  which,  even  in  the  course 
oi  a  very  few  years,  the  aspect  of  the  former  has  been 
materially  changed,  and  the  boundaries  of  the  latter 
greatly  extended,— 4he  result  of  which,  in  each  case,  has 
been  a  radical  alteration  of  nomendature.  Besides,  it 
happens  that  mnny  of  the  articles  that  are  the  most  ef- 
ficacious in  medicine,  are  either  of  uncertain  origin 
when  derived  from  the  vegeUble  kingdom,  or  of  doubt* 
fttl  composition  when  formed  by  chemical  processes*. 
It  would  appear,  therefore,  that  the  state  of  the  science* 
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MitMM  of  materia  medica  is  ncit  yet  sufficiently  advanced  for 
*'^"**.  the  radical  reform  which  the  British  colleges  attempted 
to  accomplish. 

The  following  list  contains  most  of  the  principal  au« 
thors  on  the  Materia  Medica  in  modem  times,  who  ei- 
ther contributed  in  any  considerable  degree  to  advance 
the  science,  or  whose  works  were  held  in  estimation 
by  their  contemporaries.  Essa3rs  or  treatises  on  parti- 
cukur  substances,  or  on  individual  articles  of  the  materia 
medica,  are  not  included  in  this  list. 

Alston's  Lecturet  on  Materia  Medjca^  by  Hope,  1771* 

Barton  (Smith)  On  the  Materia  Medica  of  the  United 
Stales,  1801. 

Bates's  Pharmacopaia,  1691* 

Baum6,  Eiemens  de  Pfiarmacie,  1762. 

Bergius,  Materia  Medica,  1778. 

Boerhaave,  LibeUms  de  Materia  Medica,  I7S7* 

Bontius,  Medicina  Indorum,  17 19. 

Bostock  On  Pharmaceutical  Nomenclature,  ISO?^  and 
IS  10. 

Cartheoser,  Fundamenta  Materice  Medica,  1767. 

Chomel,  Histoire  de$  Plantes  usueUee,  1712. 

■  Diciionnaire  Mcanomique,  1741. 

Crantz,  Materia  Medica,  1765. 

CuUen's  Treatise  on  the  Materia  Medica,  1789* 

Dale's  Pharmacologia,  1693. 

Decanddle,  Essai  sur  les  proprietSs  Medicales  des 
Plantes,  1816-8. 

Dictionnaire  <f Histoire  Naturelle,  (passim). 

Dictionnaire  des  Sciences  Medicales,  (passim). 

Duncan's  Editdmrgh  Dispensatory. 

Flemin|fs  Catahgue  of  Indian  Medicinal  Plants  and 
Drugs,  1816. 

Prayer's  Touchstone  rf  Medicine,  1687. 

Fuller's  Pharmaeopcna,  1705. 

Geofiroy,  Tractatue  de  Materia  Medica,  1741. 

Gorter^  Materia  Medica,  1740. 

Hahnemann,  De  Virifms  Medicaminum,  1805. 

Haygartb,  Sytiopsis  Pharmacopceite  Londinensisj  1810. 


Herman,  Lapis  Maleriw  Madiea  lAfdius,  1700. 

Hill's  History  of  the  MaUria  Medica,  1751. 

Home,  Metliodus  Materia  Medica,  1789. 

Juncker^  Conspecttisformularum  Medicorum,  172S* 

Kirby's  Tables  of  the  Materia  Medica,  1805. 

Lemery,  Pharmacopie  Univer sells,  1697* 

■■  Dictionnaire  Universel  des  drogues  tmpla, 
1698.  *         '^ 

Lewis's  Materia  Medica,  by  Aikin,  1791. 

Lieutaud,  Precis  de  la  Matiere  Medicate,  1787. 

Linnaeus,  Ameenitates  Academica,  (passim). 

■  Materia  Medica^  a  Schrebero,  1773. 

Moore  On  the  Materia  Medica,  1792. 

Murray  (J.  A.)  Apparatus  Medicaminum,  1793;  with 
the  continuation  by  Gmelin,  1795. 

Murray  (Dr.  J.)  On  the  MaUria  Medica,  1804. 

Neumann's  Chemistry,  by  Lewis,  1775. 

Paris's  Pharmacologui,  1812. 

Pan's  Medical  DwHonaru,  article  Materia  Medica, 
1809. 

Pauli,  Quadripartitum  Botanicum,  1667. 

Pearson,  Synopsis  Materia  Medica  el  AUmentem, 

18«7. 

*— —  Thesaurus  Medicaminum^  1810. 

Peyrilhe,  HUioire  NatureUe  Medicate,  1799* 

Pomet,  Histoire  des  Drogues,  1735. 

Rees's  Cvclopadta,  (passim). 

Rutty's  Materia  Medica,  1775. 

Schlegel,  Thesaurus  Materia  Medica,  1795-7* 

Schroeder,  Pharmacopceia  Medico^Chewdfsa,  1665. 

Spielmann,  Institutiones  Materia  Medica,  1784* 

Stokes's  Botanical  Materia  Medica,  18It. 

Swediaur,  Materia  Medica,  1800. 

Venel,  Precis  de  Matiere  Medicate. 

Vogel,  Historia  Materia  Medica,  1774. 

W^l,  Ameenitates  Materia  Medica,  1684. 

Woodville's  Medical  Botany,  1810. 

Wright's  Account  of  ilie  Medictntsl  PtanUgrm»g» 
Jamaica,  Lond.  Med.  Joum.  viii.  2l7-*895. 

Young's  Medical  Literature,  181S.     («) 
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AcacU  vera,  338 
Acetuin,  ibid. 
Addtun  carbonicum,  SS9 
miiriaticuin,  ibid. 
Bitricum,  ibid, 
a&yiuuiiaticaiii,  ibid, 
■ulphuncum,  ibid. 
Jfinigo,  346 

Aikiu^s  edition  of  Lewis's  mate- 
ria medica,  3f2 
Alchemists,  additioDS  made  by 

to  materia  medica,  321 
Alcohol,  389 
Aloe,  340 
AltbsM,  ibid. 
Alumen,  ibid. 
Ammonia,  ibid. 
Ammoniacum,  341 
Amygdala,  ibid. 
Analyaa  of  the  artidea  of  mate- 
ria medica,  322 
Anisum,  341 
Antadds,  account  of,  332 


Anthemis,  S4l 
Antimonium,  ibid. 
Antiseptics,  account  of,  331 
Antispasmodics,  336 
Arabians,  additions  made  by,  to 

materia  medica,  321 
Aigentum,  342 
Annorada,  ibid. 
Arsenicum,  ibid. 
Asarum,  ibid. 
Assafoetida,  ibid. 
Astringents,  account  of,  331 
Anrantium,  343 

B 

Balsammn  Toluta&mn,  348 
Barytes,  ibid. 
Belladonna,  ibid. 
Benzoinum,  ibid. 
Bismuthum,  ibid. 
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Calumba,348 

Calx,  344 

Camphora,  ibid. 

Cambog^,  ibid. 

Capsicum,  ibid. 

Cardamomum,  ibid. 

CanninatiTeB,  account  of,  335 

Cartheuser,  improyement  in  phar- 
macy by, 

Carui,  344 

Cascarilla,  ibid. 

Castoreum,  345 

Catechu,  ibid. 

Cathartics,  335 

Caustics,  331 

Ceia,345 

Chemical  agents  defined,  328 

Chemists,  improrements  in  phar- 
macy by,  321 

Chdagogues,  account  of,  335 

Cinchona,  345 

Cinnamomum,  946 

Classification  of  materia  medica, 
remarks  on,  323 


Colchicum,  346 

Colocynthis,  ibid. 

Conium,  ibid. 

Copaiba,  ibid. 

Cullen's  Doateria  mcdiot  ■«"*' 

of,  323,  S26 
Cuprum,  346 
Cuspaiia,  ifaidi 
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I)arwin*B  anangement  rf  in«J^ 
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Definitiou  of  materia  nedn 

321 
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DigitaHs,  347 
Dioscorides,    hnproranaiti  » 

materia  medica  by,  321 
Dispensatorica,  vbn  fint  p^ 

lisbed, 
Diuretics,  account  of,  S3i 
Dolichos,  347 
Drastics,  aooount  of*  335 
Duncan'k  diq)en88loiy,  33« 
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Kmctics,  aocount  of,  334 
Errfaincs,  da  ibid. 
£>-acuant8,  do.  ibid. 
EinUntt,  da  338 
Expectonnls,  do.  834 
Exporgefadentiy  da  333 


Fcmun,  347 

Filix,  ibid. 
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Galbanum.  347 

Galen,  improrementf  in  mitam 

medki  by,  391 
Gills,  348 
GcntuDa,  ibid* 
Geofiogr,  improvonantt  in  mafte- 

Dt  medics  bj»  322 
GlTcyrrhiza,  348 
Guaiacam,  ibid. 


Bnutozylon,  348 

Hiitory  of  nyuena  medica,  391 

Hmniifatt,34B 

Hjdngqguet,  aoeoont  of*  335 

Hydnuj^rnif,  340 

Hjoidainiii,  349 


Ji!api,S49 
Foiiipeniik  ibid. 


IpeocQiDha,  ibid. 
/onipeniKibk 


Kino,  349 

L 
IjKtiic«,S49 

LtTandulA,  ibid. 
Luutiyes,  account  of,  335 

JLiewis's  materia  medica,  account 

of,  322,  327 
Lichen,  330 
Limon,  ibid. 
Unum,  ibid. 

Lytta,  ilnd. 

M 

Magnesia,  350 

Malva,  ibid. 

Manna,  ibid. 

Mechanical  agenta  dtfined,  S2S 

Mel,  350 

Mentha,  351 

Mezeicon,  ibid. 

Moschus,  ibid. 

Mjrristica,  ibid. 

Myrrha,  ibid. 

N 

Naitotici,  aeeount  of,  399 

NatuiaL  hittorj  applied  to  phais 
macy,  322 

Neumann,  impxovements  in  phar- 
macy by, 

Nomendaturephannaceutical,  le- 
marki  on,  357 


Olive  oleum,  351 
Opium,  ibid. 


Fhannaeology,    systematic    ar« 

rangement  of,  329 
Fhaimaoopfleias,  when  first  pub* 

]ished,356 
Fbaimacy,  artidca  enq[doyed  in, 
356 

objects  of,  ibid, 
progress  of,  355 
preparation  of  arti- 
cles in.  356 
Fix,  352 
Plumbum,  ibid* 
Fotassa,  ibid. 
Fyrethnun,  ibid. 


Quassia,  3.« 
Quereos,  ibid. 
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Itesina,353 

Rheum,  ibid. 

lUdnus,  ibid. 

Rosa,  ibid. 

Rubefacients,  aoeount  of,  333 

Rubia,353 


Sabma,353 
Si^,  ibid. 
Sarsaparilla,  ibid. 
Scammonea,  ibUL 

Sedatives,  account  of,  329,  336 
Senega,  353 
Senna,  354 

Sensible  properties  of  articles  of 
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MATHEMATICS. 


Bi>  AIatbxiiatics  is  the  science  which  has  for  its  object 
.  the  abstract  relations  of  number  and  magnitude,  and 
their  application,  through  the  medium  of  observed  laws, 
to  the  useful  purposes  of  life,  and  the  explanation  of 
natural  phenomena. 
lis.  From  this  description  it  follows,  that  mathemati- 
ad  cal  science  naturally  divides  itself  into  two  principal 
branches :  The  one,  resting  solely  on  our  intuitive  per* 
ceptions  of  abstract  truth,  and  demanding  no  assistance 
from  inductive  observation,  and  very  little  from  the 
evidence  of  our  senses,  constitutes  the  pure  mathemtt^ 
'«:r,  and  comprehends  all  inquiries  into  the  relations  of 
magnitude  in  the  abstract,  and  the  properties  of  exten- 
jBon ;  tlie  other,  taking  for  panted  Uie  truth  of  general 
»W8  deduced  by  legitimate  mduction  from  observations 
safficiently  numerous,  supplies  the  hidden  links  which 
connect  the  cause  wi&  its  remote  effect,  and  endea- 
vours from  the  intensity  of  the  one  to  estimate  the 
magnitude  of  the  other.  To  this  branch  of  the  mathe- 
matics the  epithet  mixed  is  in  consequence  applied, 
if  It  might  be  ima^^ined,  from  the  distinction  here  tap 
J^  ken,  that  the  evidence  on  which  these  two  great 
hranches  of  science  rest,  and  tlie  certainty  of  their  con- 
^sions,  differ  essentiiJly  in  kind  as  well  as  degree. 
The  former  enjoys  confessedlv  the  highest  rank  in  the 
scale  of  human  knowledge,  its  object  lying  amongst 
we  most  simple,  the  most  distinct,  and  best  defined  of 
•or  notions ;  while  its  reasoning  consists  of  successive 


decisions  of  judgment,  in  each  of  which  the  objects  to  Msthmna- 
be  compared  are  brought  befbre  the  mind  with  such       tiei 
perfect  clearness  as  to  render  mistake  impossible.  Ana- 
fogy,  or  likeness,  that  grand  source  of  human  error,  is 
excluded  from  a  science  in  which  absolute  equality  or 
inequality  in  respect  of  magnitude  is  the  only  point 
which  ever  comes  in  ouestion ;  while  the  practice  of 
mathematicians  in  denning  strictly  every  term,  and 
adhering  rigorously  to  their  definition  in  its  employ- 
ment, cuts  off  every  possibility  of  mistake  from  inao» 
curacy  of  language;  and  their  extreme  caution  in  dwell* 
fng  upon  and  analysing  each  successive  step  of  their 
reasoning,  saves  them  from  the  dangers  of  precipitan** 
cy  :  the  latter,  on  the  contrary,  wilTparticipate  m  fthc- 
uncertainty  which  must  always  han^  about  the  indutv 
tive  process,  however  far  it  may  be'  pushed,  since  every 
conclusion  which  rests  ultimately  on  the  basis  of  olx- 
servation  must  be  infected  widt  all  the  errors  to  which 
human  observations,  however  carefully  made,  and  howu 
ever  often  repeated,  are  liable.    This  would  certainly 
be  a  correct  view  of  the  subject,  were  it  not  that  (such 
is  the  nature  of  mathematical  reasoning)  the  errors  so- 
induced,  like  the  impurities  fabled  to  have  mixed  them- 
selves with  the  sacred  river  of  antiquity,  may  be  kept. 
distinctly  in  view  through  the  whole  train  of  reason- 
ing, and  their  effect  on  die  results  correctly  estimatedi 
and  separated  at  its  conclusion. 
The  deftcts  in  principle,  arising  from  tbft  adtaow^ 
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Mathema-  ler^^ed  imperfection  of  human  observation,  may  be  re-    moat  part  simple  in  themselves,  but  the  dmnnstantts  Mi^ 
"*       ducerl  to  two  classes.     The  first  originates  from  over-  under  which  tliey  act  induce  a  complication  in  their    "3 
hasty  generalization,  or  assuming  laws  to  hold  univer-  agencies,  which  calls  at  once  for  the  most  powerfol  ^<' 
sally  which  have  only  been  verified  by  partial  expe-  exertions  of  natural  reason,  and  the  most  refined  irtj. 
rience.   This  is,  in  fact,  reasoning  from  imperfect  analo-  fices  of  practised  ingenuity  to  develope.  G)tDbinfttioQi 
gies,  and  without  the  whole  state  of  the  case  before  us,  are  perpetually  presenting  themselves  where  the  prin. 
and,  in  its  effect  on  our  conclusions,  is  equivalent  to  a  ciples  are  satisfactorily  known— 4he  general  laws  placed 
total  ignorance  of  principles  in  all  cases  which  form  beyond  a  doubt — ^the  mode  of  applying  mathematial 
exceptions  to  the  Jaws.     But  this  once  fertile  source  investigation  thoroughly  understood — yet  which,  bj 
of  false  philosophy  can  hold  no  place  in  mathematical  the  mere  coinplUaiuoii  of  ilitr  pure  fn«th«madcal  inqui* 
reasoning,  which  invariably  makes  a  reserve  in  favour  ries  they  involve,  defy  the  utmost  powers  of  calcnla- 
of  ulterior  observation,  and  whose  pretensions  are  con-  tion.     The  restless  activity  of  Nature  surrounds  os 
fined  to  the  deduction  of  right  conclusions  from  right  with  minute  phenomena  of  this  kind.    The  motioai 
principles.     The  other  class  of  defects  which  may  vi-  and  equilibrium  of  fluids — their  capillary  attractioo— 
tiate  our  fundamental  principles,  arises  from  a  want  of   the  vibrations  of  the  atmosphere  and  of  solid  bodies 
perfect  accuracy  in  the  observations  employed  to  esta-  everv  breath  of  wind  that  blows,  and  every  mote  that 
blish  them,  whereby  some  of  the  elements  of  calcu-  sparkles  in  the  sunbeam,  supplies  us  with  an  instance 
lation  are,  as  it  were,  distorted  from  their  true  value,  in  point     On  a  wider  scale,  the  simple  law  of  grsviti- 
But  neither  can  these  affect  that  part  of  our  train  of   tion,  modified  by  the  consideration  of  three  gravitBting 
reasoning  which  is  8trict1y*mathematical,  the  same  re-  bodies  in  motion,  produces  a  problem  which  has  n» 
servation  which  is  roade»in  favour  of  the  observed  laws  sisted  every  effort  of  ingenuity  and  industry,  fitimols- 
being  extended  to  the  precision  with  which  they  are  ted  by  the  strongest  motives  which  can  rouse  man  to 
atatcd.    Bnt  here  we  may  go  farther,  and  this  it  is  exertion.     This  consideration  will   afford  an  ample 
which  renders  the  application  of  mathematical  reason,  answer  to  those  who  look  on  abstract  inquiries,  which 
ing  to  natural  science  useful  and  satisfactory,  even  ad-  have  no  immediate  practical  object  in  view,  as  uselesi 
mittingtthe  existence  of  unavoidable  error  in  the  con-  or  contemptible.     The  luxuriance  of  modem  sniljti* 
necting  link.     It  is  always  in  the  power  of  the  obser-  cal  speculation  is  arrived  at  such  a  point  as  to  starde 
ver  to  assign  limits  beyond  which  the  errors  of  obser-  the  most  industrious,  and  to  render  an  equally  perfect 
vation  cannot  possibly  extend,  which  will  be  narrower  knowledge  of  all  its  parts  no  lunger  attainable  by  one 
in  prcyportion  to  the  simplicity  of  the  observations  individud ;  yet  of  alt  the  ingenuity  which  has  been 
themselves,  and  the  care  with  which  they  are  made,  lavished  upon  the  system,  of  all  the  lives  drawn  out  in 
Now,  it  is  capable  of  demonstration, 'that,  in  proportion  abstract  speculation,  no  portion  can,  with  a  shadow  d 
as  these  limits  are  narrowed,  the  extent  of  the  error  in-  reason,  be  looked  upon  as  waste  labour,  so  Icsig  ss  we  re- 
duced on  the  result  will  experience  a  corresponding  main  uncertain  whether  the  very  next  physical  probltis 
diminution,  and,  in  the  application  of  mathematical  which  presents  itself  for  examination,  may  not  plunge 
calculation,  it  is  always  practicable  to  include  such  er-  us  at  once  in  the  most  remote  and  obscure  of  its  »* 
rors  of  observation  in  the  expressions  of  physical  laws,  cesses. 

and  thus  to  determine  the  maximum  of  their  influence ;  The  history  of  mathematical  sdence  may  be  advao- 

80  that,  although  the  imperfection  of  our  means  of  ob-  tageously  divided  into  three  ^at  periods,  in  each  of  1 

servation  will  not  permit  us  to  fix  the  precise  point  which  new  methods  have  arisen,  and  very  impottint| 

where  tmth  resides,  we  are  still  enabled  to  say,  with  alterations  in  the  mode  of  considering  questions  taken 

ich  and  such  limits  it  plaee.     The  first  comprehends  the  am  in  which  the 


must  be  found.     Happily,  in  all  the  great  problems  of  ancient  geometrical  methods  were  s£no«t  ezdasitrely 

nature  to  which  mathematics  have  been  hitherto  ap-  cultivated,  whose  characterising  feature  oonsisUinthe 

plied,  and  which  most  interest  mankind,  these  limits  use  of  properties  of  extension  through  the  medium  of 

«re  so  contracted  as  to  reduce  the  conclusions  to  a^  kind  artificial  representations  or  diagrams,  not  merely  to  m- 

of  practical  certainty,  not  inferior  to  that  on  which  we  vestigate  the  relations  of  figures  to  one  another,  but,  by 

act  with  full  confidence  in  the  most  important  affairs,  the  help  of  certain  observed  analogies,  to  demonstrate 

But  however  this  ma^  be,  the  speculative  certamty  of  the  properties  of  magnitude  in  the  abstract,  (as  in  some 

conclusions  in  the  mixed  mathematics  remains  unim-  propositions  in  the  2d  book  of  £uclid.)^  The  seooDd 

paired.   The  geometer  who  reasons  on  the  comparative  period  commences  with  the  presumed  origin  of  the  al- 

weights  of  a  globe  of  brass  and  a  cube  of  water,  is  gebraic  calculus,  as  far  as  it  can  be  traced  among  tbe 

perfectly  indi&rent  whether,  in  any  particular  globe  Hindoos,  and  comprehends  its  importation  into  Europe 

presented  to  his  view,  the  microscope  may  not  discover  through  the  medium  of  the  Arabs — ^its  first  apj^lkatioa 

aoperfidal  irregularities,  or  whether  the  instrumenU  to  Geometry,  and  the  consequent  changes  which  took 

used  for  taking  specific  gravities  be  susceptible  of  ma-  place  in  the  mode  of  conceiving  mathematical  4^^^!"?^ 

thematical^  precision,    ffe  reasons  on  them  as  creatures  This  may  be  regarded  as  a  kind  of  iransUUm  state  oftbe 

of  his  own  imagination,  agreeing  in  their  forms  and  science,  the  advantage  of  the  new  methods  being  fwi 

qualities  with  certain  arbitrary  definitions,  and  is  fully  but  symbolic  analysis,  though  reinforced  by  the  flttxij 

«wai«  that,  in  so  far  as  bodies  are  to  be  found  in  na-  aaxry  or  differential  calculus,  not  having  yet  attaiiMa 

ture  which  conform  to  those  definitions,  in  so  far  only  suflicient  maturity  to  take  the  whole  burden  of  inv^; 

will  his  conclusions  apply  to  them.  galion  on  itself.    At  first,  indeed,  the  algebraic  irvc»* 

The  mixed  mathematics  are,  therefore,  primarily  de-  gation  of  a  problem  was  merely  regarded  as  a  ?«?•'*• 

pendent  on  the  extent  and  accuracy  of  our  scrutiny  tory  process,  afterwards  to  be  exchanged  for  ^P^ 

into  nature;  after  which*  then:  farther  advancement  is  trical  construction  and  synthetic  proof.    By  ^^f^ 

Jiroited  only  by  the  degree  of  perfection  to  which  the  the  symbolic  investigation  was  admitted  to  the  aip« 

pure  are  carried.     But  to  a  very  moderate  progress  m  rank  of  an  integrant  part  of  the  process,  and,  ^V^ 

the  former,  a  very  perfect  knowledge  of  the  latter  is  the  end  of  the  period  we  are  speaking  of,  so  far  tooK  w^ 

jfquisite.     The  laws  of  naturei  indeed,  are  for  the  lead  as  to  have  in  a  great  measure  supplanted  the  we  w 
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flnft.  diagrams  «i  A  medium  of  ^^tfumsirmtioiL  This  change 
^  is  easily  explained*  Among  the  ancient  philosophersj 
^^^  whose  delight  was  in  reasoning,  and  who  troubled 
themselves  but  little  with  any  thing  else,  geometnr» 
while  it  attained  a  degree  of  elegance  scarcely  to  be 
surpassed,  had  assumed  a  form  singularly  unfavourable 
to  useful  applications,  where  results  are  to  be  actually 
computed,  and  approximations  made.  For  these  pur* 
po;ies  the  most  exquisite  geometrical  construction  is  of-*  • 
ten  but  the  mockeiy  of  a  solution.     But  even  its  ele- 

SDce  was  speedily  found  to  desert  it,  when  tried  upon 
e  more  difficult  inquiries  of  the  modem  philosophy^ 
while  its  application  to  such  researchea  was  attended 
with  a  dmee  of  intellectual  exertion,  a  contention  of 
mind,  sumeient  to  deter  the  boldest  reasoner  from  ita 
use.  It  18  not  then  to  be  wondeised  at»  that  the  faciU« 
ties  afforded  by  the  algdxraic  methods  should  lead  to 
their  gradual  adoption,  especially  when  they  were  fbundy 
on  cultivation,  to  assume  a  degree  of  elegance  not  infe- 
rior to  those  whose  place  diey  supplied,  and  infinitely 
to  surpass  them  in  force  and  extent.  The  last  and 
greatest  iievolution  of  mathematical  science  was  rapidly 
approaching,  when  eymbolic  lanj^uage,  found  adeouate 
to  eveiy  purpose,  became  the  umvecsi^l  medium  or  ma- 
thematical inquiry,  and  when  tboee  extraneous  notions 
which,  during  the  foregoing  period,  had  insinuated 
theoiselves^  into  its  principlesi  were  purged  away.  This 
brings  up  its  history  to  its  present  state^  which  (if  it  be 
allowed  to  humanity  to  speculate  on  the  future  desti* 
nies  of  science)  seems  placed  beyond  the  reach  of  fur« 
ther  revolutions,  and  secured  from  change,  unless  by 
some  political  convulsion  capable  of  submerging  at 
once  the  gathered  knowledge  of  ages.  We  may  go  far* 
ther :  We  may  predict,  that,  in  the  event  dT  sudi  a  eata- 
s^phe,  the  revival  of  mathematical  science  would  ex* 
hibit  in  its  ereat  features  the  same  succession  of  changes 
it  hu  alresSy  undergone,  and  sooner  or  later  must  m* 
eritably  terminate  in  the  same  system. 

In  a  work  like  the  present,  where  absolute  unity  of 
design  and  execution  is  unattainable,  the  semblance  of 
it  may  be  sacrificed,  on  some  occasions,  to  secure  the 
more  solid  advantage  of  consulting  brevity,  and  avoid* 
iflg  repetitions.    The  history  of  the  first  age  of  mathe- 
naticu  science  has  already  been  given  at  some  length, 
under  the  article  <7£ometry,  to  which  we  therefore, 
without  hesitation,  refer  our  readers  for  an  account  of 
its  successive  steps  and  chronology,  confining  ourselves 
in  this  place  to  a  few  observations  on  ita  ffeneral  me- 
thods, which  the  wider  views  aflforded  by  £e  algebraic 
system  irresistibly  suggest, 
vtiaa     Previous  to  the  invention  of  the  geometrical  analysis, 
^^  the  solution  of  a  problem  was  undertaken  by  no  regu- 
l  '  Ur  process.     The  tact  acquired  by  practice,  and  such 
iistnral  penetration  as  the  geometer  might  possess,  were 
sllhehadto  depend  upon  in  constructing  his  figure, 
and  combining  his  data.    This  analysis  is  so  far  a  re- 
gular system,  that,  in  a  ||[eneral  way,  setting  out  from 
the  data  of  the  question,  it  derives  from  thenf  a  set  of 
necesuuy  consequences,  which,  becombg  in  their  turn 
^»  give  rise  to  another  set  of  conclusions,  and  so  on, 
^  at  length,  bj  more  or  fewer  intermediate  steps,  we 
ttriveat  one  which  obviously  includes  in  it  the  solution 
of  the  question.    But  the  essential  difference  between 
It  snd  tne  synthetic  method  is  this— that  however  care- 
nd  we  may  be  in  representing  all  our  magnitudes  bv 
hnes,  angles,  &c.  and  however  cautious  in  rejecting  all 
hot  geometrical  expressions  from  our  language,  and  all 
but  geometrical  considerations  from  our  reasoning,  still, 
tm  Oe  solution  is  discovered,  the  component  parte  rf 
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our  diagrams  (such  otily  excepted  as  represent  data)  Madicma* 
are  to  all.  intente  and  purposes  arbitrary  sjrmbols — ^true  ^^ 
hieroglyphics,  having  no  more  real  relation  to  the  mag- 
nitudes they  represent,  than  the  unknown  symbols  of 
an  algebraic  equation.  Indeed,  the  geometrical  and 
algebraic  analysis  are,  in  this  respect,  exactly  on  a  par  ; 
and  if  we  think  that  any  accession  of  distinctness  is 
here  to  be  gained  by  graphical  representation,  we  de« 
ceive  ourselves,  and  onend  against  the  essential  nature 
of  all  analysis.  This  will  appear  more  sensibly,  when 
we  reflect,  that,  in  a  complex  problem,  some  of  the  data 
may  involve  an  unpercehed  contradiction :  all  our  cop« 
Btructions  will  thus  be  impossible,  and  the  lines,  an« 
gles,  &c.  on  which  we  have  been  reasoning,  can  in  no 
way  have  been  realpictufts  of  what  they  are  supposed 
to  represent  Yet  we  go  reasoning  on  without  regard 
to  this,  till  at  some  more  or  less  remote  step  the  con« 
tradiction  strikes  us.  It  does  not  then  at  all  follow, 
because  we  construct  diagrams,  and  represent  magni* 
tudea  by  lines,  6cc.  that  ther^ore  we  are  conversant 
only  with  realities.  This  is  only  the  case  when,  hav- 
ing arrived  at  a  real  conclusion  by  the  intervention  of 
arbitrary  s;fmbols,  (be  they  lines  or  letters,)  we  retrace 
our  steps  in  synthetic  order.  The  very  same  may  bo 
said  of  the  most  abstract  algebraic  investigation. 

The  general  principle  of  the  geometric  analysis  is 
then  identical  with  that  of  the  algebraic,  and  <^  any" 
yet  more  extensive  analytical  system  which  may  in  fu- 
ture be  devised.  Let  us  now  examine  the  use  the  an« 
cienU  made  of  it  Every  system  must  have  ita  pecu- 
liar rules  and  processes ;  and  it  is  obvious,  that  without 
some  regular  guide  in  the  analysis  of  a  problem,  it 
might  require  as  much  of  the  inventive  faculty  to  strike 
at  once  into  the  train  of  consequences  which  leads  di- 
rect to  the  point  in  question,  as  to  discover  the  solu- 
tion by  a  single  effort  It  is  this  reduction  to  a  regular 
process  whi£  constitutes  the  chief  merit  of  the  method 
of  loci.  By  it,  the  geometer  is  placed  in  the  path  be 
is  to  follow,  with  a  certainty  of  arriving  at  his  end, 
provided  he  can  overcome  certain  difficulties  which 
may  lie  in  his  wav.  He  is  directed  (see  Locus,  andGxo- 
METRV)  to  turn  nis  attention  towards  ascertaining  th6 
nature  and  situation  of  two  or  more  curves  traced  out 
by  certain  pointa  in  his  figure,  under  certain  condi- 
tions of  variation  in  the  construction ;  and  if  he  caa 
accomplish  this,  his  problem  is  resolved,  as  far  as  gco« 
iQetry  is  capable  of  resolving  it,  though  with  more  or 
less  neatness,  in  proportion  tp  his  ingenuity.  This  in- 
vention places  the  ancient  analysis  still  more  nearly  on 
the  same  footing  with  the  modem  methods^  The  dis- 
covery of  two  curves  is  the  same  with  the  deduction  of 
two  equations  between  as  many  unknown  quantities* 
The  determination  of  their  intenection  is  identical 
with  the  elimination  of  one  unknown  quantity  and  the 
resolution  of  the  resulting  equation.  So  far  the  pard* 
lei  is  dose ;  but  the  unwieldiness  of  the  ancient  pro- 
cesses, the  immense  length  of  their  demopstraUons,  and 
the  unnecessary  complication  of  their  theory  of  ratios, 
cramped  their  efforta,  and  confined  the  application  of 
their  method  of  Joci  within  very  narrow  limits.  After 
all  their  endeavours,  it  was  still  far  from  that  degree  of 
perfection  Which  infallibly  leads  to  the  solution  when 
within  the  reach  of  geometrical  construction,  or  as  in- 
fallibly demonstrates  its  impracticabUity  in  the  contrary 
case,  and  is  therefore,  setting  aside  all  considerations  of 
convenience,  decidedly  inferior  to  the  modem  algebraic 
system.    No  rmilar  process  was  known  to  the  ancient 

feometers  for  determining  the  nature  of  their  locL 
'hey  might  be  circles  or  parabolas,  conchoids  or  epi* 
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Mmhe^ia-  rals,  but,  unless  some  case  of  ease,  some  peculiar  com- 
^^      bination  of  data,  or  penetration  in  the  geometer  him* 
self  suggested  their  nature,  the  difficulty  was  only 
shifted,  not  overcome.     He  possessed  no  certain  me- 
tfiod  for  determining  this  essential  point-— no  infallible 

5irocess  for  recognismg  the  curves  he  was  emploving. 
n  fact,  this  was  the  very  difficulty  which  arrested  the 
ancients,  as  we  find  in  the  celebrated  problem  **  ad 
tres  aut  plures  lineas,"  mentioned  by  Pappus,  which 
proposes  to  find  the  nature  of  a  curve  formed  by  the 
continual  meeting  of  certain  lines.  In  the  most  simple 
cases,  Euclid  and  Apollonius  had  shewn  it  to  be  a  co- 
nic section ;  but  beyond  this  the  ancients  never  could 
advance,  and  it  was  reserved  for  the  first  application 
of  thealj^braic  method  by  Descartes  to  accomplish  the 
aolution  m  all  its  generality. 

To  render  mathematical  speculations  of  any  real  use, 
the  numerical  solution  of  problems  is  indispensable ;  and 
in  this,  we  have  every  reason  to  conclude,  the  ancients 
were  much  behind.    The  want  of  a  convenient  arith* 
metic  impeded  them  greatly  in  actual  calculation,  and 
even  obliged  them  to  have  recourse  to  a  certain  me- 
chanical contrivance,  called  the  Abacus,  as  we  now  see 
the  Chinese  use  their  swan-pan,  and  the  inhabitants  c^ 
Mexico  their  knotted  strings*     Indeed,  the  whole  cha- 
racter of  their  geometry  abundantly  shews,  that  the 
rule  and  compass  were  actually  resorted  to  in  practice ; 
that  they  employed  their  constructions,  not  as  modem 
geometers  have  done,  merely  to  explain  the  theory, 
ttid  deduce  ruies  of  computation,  but  to  perform  the 
computations  themselves,  and  give  by  measurement  the 
length  of  lines  and  magnitude  of  angles.   This,  though 
a  most  rude  and  troublesome  method,  might  suffice  m 
the  more  ordinary  practical  cases ;  but  when  dbe  pur- 
poses of  a  more  exact  astronomy  demanded  greater 
nicety,  they  would  find  themselves  much  embarrassed. 
The  construction  of  solid  figures  is  next  to  impossible ; 
and  we  may  reasonably  surmise,  that  the  first  essays  of 
"Hipparchus  towards  a  system  of  trigonometry,  consist- 
ed m  the  demonstration  of  such  pi-operties  of  solid 
angles  and  their  including  planes,  as  would  enable  him 
to  reduce  the  usual  astronomical  computations  to  the 
construction  of  plane  triangles ;  and  this  again  to  its 
most  simple  case,  the  right  angled  triangle,  or  in  point 
of  ultimate  difficulty,  to  the  determination  of  an  arc 
from  its  chord,  and  vice  versa.    Here  we  think  it  ex- 
ceedingly probable,  that  graphical  estimations,  founded 
on  some  mechaiycal  contrivance,  might  be  resorted  to. 
Archimedes,  indeed,  by  his  quadrature  of  the  circle, 
(the  first  example  of  the  approximate  solution  of  a  dif- 
ficult problem  which  deserves  the  name, )  had  afforded 
a  basis  on  which  a  tolerably  exact  table  of  chords  might 
bave  been  constructed,  his  inferior  limit  differing  from 
the  truth  only  in  the  fifth  decimal,  yet  there  is  a  diffi- 
culty how  the  ancients  could  apply  this  to  anv  useful 
purpose,  without  a  farther  insight  into  the  artifices  of 
computation  than  we  have  any  reason  to  suppose  they 
possessed.    The  employment  of  chords,  as  being  more 
directly  and  accurately  measurable  than  any   other 
lines  in  a  circle,  seems  to  corroborate  this  surmise  of 
a  mechanical  estimation.    The  remaining  fragments  of 
the  two  first  books  of  Pappus  suffice  at  least  to  shew, 
how  inconceivably  embarrassing  their  arithmetical  com- 
putations must  have  been. 

We  shall  now  take  up  the  history  of  our  subject  from 

that  distressing  period  in  the  annals  of  mankind,  when 

the  decline  of  intellectual  vigour  kept  pace  with  the 

^wH*"**"  downfal  of  the  Roman  power,  and  a  race  of  commen- 

""*""       tators,  few  in  number,  and  -each  more  fteble  than  his 
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predecessor,  alone  remained,  the  diminutive  rapreien-  Uidw 
tatives  of  those  giants  in  literature  and  philosophy  who  ^^ J 
graced  a  happier  age.  The  sciences  whidb  yet  linger-  ^"^ 
ed  among  the  wrecks  of  the  Eastern  empirci  at  length 
took  refk^re  from  neglect  and  returning  bsrbarism  in 
the  bosom  of  the  Arab  conquerors.  The  Caliph  Al« 
mamon,  the  seventh  of  the  Abbassides,  collected  with 
seal  the  monuments  of  Grecian  science,  caused  them 
to  be  translated  into  Arabic  by  the  most  skilful  inter- 
preters, and  eamestiy  exhorted  his  subjects  to  their 
perusal.  The  exhortations  of  an  absolute  sovereign, 
supported  by  his  personal  example,  rarely  fail  of  thdr 
end ;  and  many  respectable  astronomers  and  mathema- 
ticians soon  arose  among  them.  Yet  the  Arabic  phi- 
losophers, though  learned,  were  not  inventive,  and  da« 
ring  this  temporary  sojourn  (fWmi  the  8th  to  the  15th 
century)  mathematical  science  has  little  real  progress 
to  boast.  With  the  first  dawn  of  reviving  literature  m 
Europe,  the  precious  deposit  was  reclaimed,  and  re- 
translations  from  their  versions  imperfectly  supplied 
many  works  of  which  Greek  copies  could*  no  longer  be 
discovered.  The  books  of  Apollonius,  after  the  foarth, 
(with  the  exception  of  <he  eighth,  which  seems  irre- 
ooverably  lost)  are  among  this  number. 

From  the  1  Sth,  to  the  end  of  the  1 5th;  or  middle  of  Rn^^ 
the  l6th  oentunr,  the  learned  were  busied  in  reooTer.  ^^ 
ing  the  knowledge  of  geometry,  and  placing  themselves  ^^ 
on  a  level  with  the  state  of  science  which  preceded  ^mp, 
them.    The  fiill  of  Constantinople  in  1453,  while  it 
spread  dismay  throughout  Europe,  scattered  st  the 
same  time  into  every  nation  fugitives,  who  carried  with 
them,  in  their  native  tongue,  the  kev  to  the  treasures 
of  antiquity.     From  this  time,  a  knowledge  of  the 
Greek  language  became  common  in  the  West,  ind  the 
Greek  geometers  i^ere  once  more  rewl,  tramilated,  ind 
commented  on.     We  must,  however,  pass  over  the  de- 
tail of  the  recovery  and  restoration  ot  the  ancient  au« 
thors,  to  enter  on  the  wider  field  which  the  introdoc* 
tion  of  algebra  into  Italy  begins  now  to  present. 

So  early  as  the  latter  part  of  the  lOtb  oenturr,       | 
(A.  D.  9B0,)  Gerbert,  having  learned  of  the  Moon  in 
Spain  their  system  of  arithmetic,  had  imparted  it  to  his 
countrymen  the  French,  whence  it  rapidly  spread  orer 
Europe,  and  continues  in  use  to  the  present  moment 
The  Af  oors  and  Arabs,  by  their  own  unanimous  avowil,  Ddw 
derived  this  admirable  invention  from  the  Indians,  who,    ^ 
there  is  good  reason  to  believe,  were  in  possession  of  it,  ^  ^ 
at  least  from  the  time  of  Pythagoras.    l*he  story  of  thb  ^ins; 
philosopher's  visit  to  the  Brahmins  is  well  known,  and 
a  suspicion  may  be  entertained,  that  hi»  time  there  was 
better  employed  than  in  picking  up  tha  ridiculous  doc- 
trine of  the  transmigration  of  souls.    Boetius  relates  the 
singular  fact,  of  a  system  of  arithmetical  characters  and 
numeration  employed  among  the  Pythagoreans,  which 
he  transcribes,  and  which  bears  a  striking  resemblance, 
almost  amounting  to  identity,  with  those  now  in  use, 
whose  origin  we  know  to  be  Indian.  The  discovery  (ge-  ••J^j 
nerally  so  considered)  of  the  property  of  the  right  an-  ^^^ 
gled  triangle  by  the  same  philosopher,  is  a  remarkable  co- 
incidence.  This  was  known  ten  centuries  before  to  the 
Chinese,  if  we  may  credit  the  respectable  testimony  of 
Gaubil :   It  was  well  known  to  the  earliest  Indian  wn- 
ters  of  whom  we  have  any  knowledge,  and  who  ap« 
pear  to  have  derived  it  from  a  source  cdf  much  more  re- 
mote antiquity.     It  is  scarce  conceivable  that  a  Grtek 
invention,  of  such  extreme  convenience  as  the  decimal 
arithmetic,  si^uld  have  been  treated  with  such  neglect, 
remaining  confined  to  the  knowledge  of  a  few  specu- 
lative men,  till,  ftom  being  communicated  as  a  cnyete* 
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imt.  ry,  it  WIS  at  last  preMTved  bat  as  a  curiosity ;  but  the  megupta,  in  which  it  is  delivered,  contains  internal.  M«tlicM«« 

^     aversion  of  that  people  to  forei^  habiU  will  easily  ac-  evidence,  that  in  his  time  geometry  at  least  was  on  the  .^^^^ 

'^^  oouDt  for  this,  on  the  supposition  of  its  Indisn  origin,  decline.     For  example,  he  mentions  several  properties  ^^  * 

Ao  abstract  truth,  however,  is  of  no  country,  and  of  Quadrilaterals  as  general,  which  are  only  true  of 

would  be  received  with  rapture,  from  whatever  quarter,  qnaorilaterals  inscribe  in  a  circle.  ^  The  discoverer  of 

by  men  already  advanced  enough  to  appreciate  its  va«  these  properties  (which  are  of  considerable  difficulty) 

lue.    We  are  then  strongly  inclined  to  conclude,  that  could  not  have  been  ignorant  of  this  limitation,  which 

in  the  latter,  as  well  as  in  the  former  instance,  Py  tha«  enters  as  an  essential  element  in  their  demonstration  *. 

goras  may  have  acted  only  the  part  of  a  faithful  re«  Brahmegupta,  then,  in  this  instance  retailed,  without 

porter  of  foreign  knowledge,  though  the  reverse  hypo«  fully  comprehending  the  knowledge  of  his  predeoes* 

thesis,  via.  that  the  first  impulse  was  given  to  Indian  sors.    When  the  stationary  character  of  Hindu  intel- 

science  at  this  period  bv  the  Greek  philosopher,  might  lect  is  taken  into  the  account,  we  shall  see  reason  to 

«f    certainly  be  maintained.     However  this  may  be,  the  conclude,  that  all  we  now  possess  of  Indian  science  ia 

iia  great  Question  as  to  the  origin  of  algebra,  which  has  but  part  of  a  system,  perhaps  of  much  greater  extent, 

been  tne  cause  of  so  much  speculation,  seems  at  length,  which  existed  at  a  very  remote  period,  even  antecedent 

by  the  enlightened  researches  which  have  of  late  l^n  to  the  earliest  dawn  of  science  among  the  Greeks,  and 

nude  in  Indian  literature,  nearly  decided  in  favour  of  might  authorise  as  well  the  visits  of  sages  aa  the  curio* 

that  nation.     U  will  be  proper  to  state,  as  briefly  as  is  sity  of  conquerors. 

consistent  with  perspicuity,  the  grounds  of  this  con-        The  dates  assigned  to  the  writings  of  the  two  phil6« 

elusion.     The  earliest  Indian  writer  on  algebra,  of  sophers  here  mentioned,  are  sufficient  to  exclude  the 

whom  any  certain,  or  even  traditional  knowledge  has  Arabs  from  any  claim  to  the  invention  of  algebra.    In* 

liauti  reached  us,  is  the  astronomer  Aryabhatta,  who^  firpm  deed,  they  can  scarcely  be  said  to  advance  any,  nor 

various  circumstances,  is  concluded  to  have  written  so  was  it  ever  carried  to  any  degree  of  perfection  among 

early  as  the  fiflh  century.    It  is  true,  the  wo^  of  Dio-  them.     Many  circumstances  render  it  not  unlikely, 

pbantus  takes  the  preceidence  of  this  in  point  of  anti-  that  the  Arabic  algebra  was  principally  borrowed  from 

3uity  by  about  100  years,  nor  is  it  at  all  intended  to  the  Greeks,  assisted  perhaps  by  occasional  oommuni* 

eprive  the  Greek  author  of  the  merit  of  independent  cations  with  Hindostan.    At  the  time  of  its  transmia* 

invention.      Indeed,  the  comparison  of  the  state  of  sion  into  Europe,  it  consisted  merely  of  rules  for  the 

knowledge  in  the  two  countries  at  the  periods  we  raising  of  quantities  to  powers,  and  the  resolution  ct 

speak  o^  is  decidedly  favourable  to  the  independence  simple  and  quadratic  equations.    The  Indian  algebra 

of  their  views.     By  what  we  know  of  the  Indian  au*  possessed  a  very  tolerable  symbolic  notation,  while  the 

tbor,  it  appears  that  he  was  in  possession  of  a  general  Arabic  was  entirely  destitute  of  any  such  assistance, 

artifice  of  a  very  refined  description  (called  in  ^nscrit  approaching  in  this  respect  much  more  nearly  to  that  of 

thecti^tocc,  or  pulverutr,)  for  the  resolution  of  idl  inde-  Diophantus,  .which  can  scarcely  be  said  to  employ  Algehiaio- 

terminate  problems  of  the  first  degree,  and  also  of  the  symools  in  a  systematic  way.    In  this  state  it  was  found  troduo«d  in 

method  of  resolving  equations  with  several  unknown  by  Camillus  Leonard  of  Pisa,  in  his  travels  in  the  East,  f^S?  ^' 

ouantities.      It  is  very  unlikely  that  these  methods  early  in  the  15th  century,  and  brought  by  him  (if  not^||^^ 

ihould  have  arisen  at  once,  or  been  the  work  of  one  before j  into  Italy,  and  about  the  mkldle  of  this  oentu- 

man,  especially  as  they  are  delivered  incidentally  in  a  ry  haa  become  pretty  widely  diffused  over  Europe. 

btuiL  work  on  astronomy.  Now,  of  the  latter  of  Uiem  we  are  The  first  printed  work  on  algebra  is  that  of  Lucas  ra« 

not  sure  that  Diophantus  had  any  knowledge,  as,  al«  cioli  de  Burgo,  in  1494,  whidi  exhibits  the  art  nearly 

thoagh  he  resolves  questions  with  more  than  one  con-  in  the  rude  form  we  have  described  it,  and  with  little 

dition,  he  always  contrives,  by  some  ingenious  substl-  improvement  in  respect  of  notation.     Indeed,  the  no* 

tution,  to  avoid  this  difficulty :  Of  the  former  he  was  tation  of  the  earlier  jdgebraists  consisted  merely  in 

certainly  ignorant.   His  arithmetic,  indeed,  though  full  abbreviations  of  Italian  words,  as  p  for  piu,  or  plus ; 

of  ingenious  artifices  for  treating  particular  pnwlems,  tn  lor  meno,  or  minus;  co  for  co«sa,  the  thing,  or  un« 

yet  lays  down  no  general  methoat  whatever,  and  indi«  known  quantity,  &c.    Our  present  notation  has  arisen 

catn  a  state  of  knowledge  so  far  inferior  to  that  of  the  by  almost  insensible  degrees,  as  convenience  sugffest- 

Indian  writer,  that  no  supposed  communication  with  ed  different  marks  of  abbreviation  to  different  autnors, 

India  about  the  third  or  fourth  century  would  at  all  and  that  perfect  symbolic  language  which  addresses  it- 

tocoant  for  the  phenomena.     But  there  is  yet  strong*  self  solely  to  the  eye,  and  enables  us  to  take  in  at  a 

^    er  evidence.      The  Brahma^sidd'hanta,  the  work  of  glance  the  most  complicated  relations  of  quantitv,  19 

^      Brahmegupla,  an   Indian  astronomer  at  the  begin-  uie  result  of  a  series  of  small  improvements  made  frotn 

ninff  of  the  seventh  century,  contains  a  general  me-  time  to  time,  some  of  which  have  even-  been  forgotten 

thod  for  the  resolution  of  indeterminate  problems  of  and  reinvented;  while  in  no  case,  at  least  till  within 

the  second  degree ;  an  investigation  which  actually  a  veiy  short  time  from  the  present  period,  has  any  go- 

haffl^  the  skill  of  every  modem  analyst  till  the  time  neral  and  systematic  view  of  the  nature  of  syn^)als  di« 

of  La  Grange's  solution,  not  excepting  the  all-inven-  rected  the  choice  of  new  ones. 

tive  £aler  himself.    This  is  matter  of  a  deeper  dye.        Algebra  had  not  been  long  known  in  Italy  before  Progren  ol 

llie  Greeks  cannot  for  a  moment  be  thought  of  as  the  important  discoveries  were  nude  in  it    The  resolution  «>««<>»  in 

nikon  of  this  capital  discovery ;  and  centuries  of  pa-  of  equations,  naturally  the  firat  object  to  which  the  at-  '^^* 

tient  thought,  ana  many  successive  efforts -of  inventiim,  .tention  of  its  cultivators  was  directed,  speedily  reached  ^ 


^  *  Thb  »g«n«nt  bai  been  overlooked  bj  die  antfaor  of  the  two  abk  artidei  on  Hindu  algebia,  hi  the  42d  and  a7th  Nomben  of 
ST^?*.^?'*^  It  ii  of  pwUcular  force  in  ono  instan»-^e  elegant  piopeity  diioo?eMd  by  fcokniT,  and  annexed  si  the  cod  of 
•Ik  b«*  of  Sinuon'a  edhum  of  Eudii  -o      r-r-^  /t 


bic  equa- 
tion. 
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JAiMtta^  of  lihose  diurs^  and  for  two  centuries  afterwards,  to  con-    bert  Girard,  a  Fleming,  mncb  less  eelebrsted  as  lini«  NiM 
^^'       oeal  Aeir  discoveries,  in  order  to  secure  by  that  means    thematician  than  he  ^serves,  partly  ya  account  of  his    ^ 


an  advanta^  over  their  rivals  in  proposing  problems  antiquated  style  and  notation,  and  partly  being  edipeed  ^^^ 

beyond  theur  reach.     It  is  chiefly  owmg  to  this  that  by  the  superior  fame  of  our  countryman  Harriott,  ^ 

such  innumerable  disputes  have  arisen  respecting  the  whose  views  are,  however,  in  many  respects  less  pro.  a. ail 

claims  of  independent  inventors.     The  charge  c^  pla-  found  than  liiose  of  Girard.    The  "  nouvelle  inyenttao 

giarism  was  aiwa^^s  at  hand,  to  conceal  the  chagrin,  en  al^bre"  of  the  latter,  (1629,)  extends  Vieta's  com- 

and  soothe  the  vanity  of  an  author,  whose  expectations  position  of  the  co-efficients  of  an  equation  to  the  case  of 

ef  humbling  his  opponent  were  disappointed  by  some  negative  and  imaginary  roots,  first  notices  the /ac/ that 

unlooked  for  exertion  of  inventive  genius ;  or,  if  actu«  an  equation  has  as  many  roots,  of  one  or  the  other 

ated  by  nobler  motives,  he  could  acquiesce  in  the  well  species,  as  dimensions,  and,  which  is  a  proof  of  his  inti- 

earned  &me  of  a  rival,  the  malignity  of  inferior  writers,  mate  acquaintance  with  their  theory,  first  shews  how       i 

masking  itself  in  the  more  specious  semblance  of  na-  to  express  the  sums  of  their  powers  in  terms  of  the       ' 

donal  partiality,  was  ever  ready  to  prefer  the  charge  in  co-emcients,  (for  which  Newton  long  afterwards  gave  a 

its  most  aggravated  and  disgusting  form.     Tartalea,  a  well  known  and  compendious  rule  of  continuation,  and 

mail  of  low  origin,  but  extraordinary  powers,  to  whom  Waring  exhibited  the  general  expression.)     it  only  re«  flmiij 

some  problems  turning  on  this  discovery  of  Ferrea  had  mained  for  Harriott  to  bring  the  whole  theory  of  equi^  ^^^ 

been  proposed  in  defiance,  set  himself  to  discover  the  tions  under  one  simple  and  comprehensive  point  of 

solution,  in  which  having  succeeded,  he  shortly  after  view,  by  his  capital  discovery  of  the  composition  of 

revealed  it  in  confidence  to  Cardan,  after  binding  hun  polynomials  by  the  multiplication  of  simple  factors. 

to  secrecy  by  the  most  solemn  oaths.   Cardan  however.  His  "  Artis  Analytics  praxis,"  in  which  this  discovery       ' 

made  no  scruple  immediately  to  reveal  it,  and  even  on  is  contained,  appeared,  long  after  his  death,  in  l6SI. 

the  strength  of  a  demonstration,  and  some  extensions  Of  course  it  was  written  befcnre  Girard's  work,  but 

of  it>  (as  thev  were  then  regarded,)  to  daim  it  as  his  those  who  will  not  be  at  the  pains  to  make  their  disco>       I 

Dispnte  be-  own.    A  violent  dispute  took  place,  accompanied  wiUi  veries  public,  cannot  complain  if  the  general  ^prognm 

Jr**"  H*'*  ^^^'^^  challenges  to  a  trial  or  skOl,  and  endless  were  of  knowledge  should  raise  up  some  one  to  anticipate  a 

TMtt^     theproblems  proposed  and  resolved  on  both  sides.  The  part  of  their  views.     The  remaining  improvements  m 

dispute,  though  productive  of  nodiing  but  chagrin  and  the  theory  of  equations  we  shall  defer  noticing  till  we 

heart-burnings  to  the  parties,  yet  ended  in  the  perma-  approach  nearer  to  the  present  time,  and  come  to 

Fcmri  re-  nent  improvement  of  science.    Louis  Ferrari,  a  quon-  take  a  general  view  of  the  present  state  of  analytical 

MKvei  the     cfiun  pupil  of  Cardan,  was  called  in  to  prop  the  tottering  science. 

Aqnadraiic;  reputation  of  his  master,  and  the  first  explmt  of  this        Meanwhile,  the  effect  of  these  improvements  in  al-  j 

new  combatant  was  the  general  resolution  of  the  biqua«  gebra  began  to  be  sensibly  felt  in  every  branch  of  the 

cbatic  equation  by  a  very  degant  process.     This  dis-  mathematics,  but  the  pure  geometry  was  the  first  to 

cussion  too  contributed  mudi  to  a  better  understanding  rise  above  the  state  in  whicn  the  ancients  had  left  it 

of  the  properties  of*  Surds.     To  Cardan,  however,  al«  Our  countryman  Oughtred  is  usually  considered  the 

gebza  IS  mudd  indebted,  the  idea  of  denoting  general  first  who  aj^lied  algebra  to  geometry,  so  as  to  discover 

or  indefinite  quantities  by  letters  of  the  alphabet,  being  new  properties.     Vieta  had,  however,  before  demai- 

etrictly  sp^mg  his  due,  though  cmployeanearlv  about  strated,  by  algebraic  processes,  a  great  number  of  pnv 

the  same  time  by  Stiefel,  a  German,  and  extended  and  pcrties  of  the  chords  of  multiple  arcs,  which  form  to 

rendered  an  essential  part  of  algebra  by  Vieta,  in  1600.  this  day  a  very  important  part  of  the  theory  of  angular 

finpiovek     Cardan  also  noticed  tiie  negative  roots  of  equations,  sections.    The  use  of  the  negative  roots  of  eqoatiou 

ibeott  of     which  he  called  fictitious,  and  observed  the  difiiculty  in  the  solution  of  geometriod  problems  was  clearly 

JjjJS?^  ^  *«  hreducible  case  of  the  cubic,  which,  like  the  pointed  out  by  Girard,  though  Montucla  has,  (in  ex. 

^^0  15781  <J^»^'«^^*»'«  of  the  circle,  has  since  so  much  tormented  press  oontradiction  of  his  own  words,  when  speaking  of 

*  the  perverse  ingenuity  of  mathematicians.     Not  that  that  geometer,)  attributed  it  positively  -to  Descartes.  D«^ 

hetmderstood  its  nature.     It  was  reserved  for  Bombel-  The  latter,  however,  has  claim  enough  on  the  admi»- 

li,  an  algebraist,  who  wrote  in  1579,  to  demonstrate  the  tioii  and  ^atitude  of  mathematicians,  in  his  method  of 

reality  of  the  apparently  imaginary  expression  which  representing  the  characterising  property  of  a  curve  hv 

the  root  assumes  in  that  case,  and  thus  to  lay  the  foun-  an  equation  between  two  variable  magnitudes.    Tbi» 

dation  of  a  more  intimate  knowledge  of  imaginary  great  step,  which  brought  at  once  the  whole  of  geome- 

quantities.  try  under  tlie  dominion  of  svmbolic  analysis,  was  made 

Yiela,  The  cubic  and  biquadratic  equations  having  yielded  in  his  Geometry,  published  in  l6S7.     The  revolution 

A.  IK  ItfOO*  as  ft  were  to  th£  first  attack^  it  is  not  surprising  that  so  produced  in  the  way  of  ccmceiving geometriolqiitf- 

the  general  iheory  of  equations  should  soon  be  entered  tions,  can  be  compared  to  nothing  but  that  ^'"^^ 

upon.     The  first  steps  were  made  by  Vieta,  whose  invention  of  Loci  produced  in  the  ancient  "^fj* 

work,  full  of  ingenuity  and  original  views,  appeared  in  The  comprehensive  genius  of  Descartes  >n«n«^]*f^^ 

1600.     In  this,  the  composition  of  the  coefficients  of  felt  the  whole  force  of  his  discovenr,  and  hastened  » 

equations  in  terms  of  the&  roots  (supposed  real  andpo-  apply  it  to  problems  then  r^arded  as  of  the  tfrestest 

mtive,>  is  fully  pointed  out,  a  discovery  which  may  be  difficulty  and  generality,  amonff  which  were  the  me- 

xegankd  as  the  germ  of  tfiosc  more  general  views  which  thods  of  drawing  tangents  to  aU  sorts  of  curves,  aiw 

Harriott  afterwards  took  of  the  same  subject.    Some  the  general  theory  of  maxima  and  minuna.  Aa  we  ajj^ 

ether  discoveries  of  Vieta  will  be  noticed  hereafter.  approach  to  the  momentous  era  o#  die  discovery  ol  toe 

The  ttittltiplicity  of  the  roota  of  equations  had  been  differential  calculus,  it  will  be  proper  to  take  a  vicwoi 

early  recognised,  and  as  we  have  seen,  the  negative  the  preparatory  steps  whidi  led  ta  this  gw*t  mven-  ^ 


enea  had  not  been  overloc^ed.    The  imaginary  ones,  tion.  __^ .        ^ 

llowever,  though  they  could  not  have  altogether  escap*        The  discoireries  of  Archimedes  were  ddiwco  m  iw ,, 

ed  notice^  were  disregarded  as  useless,  if  not  absurd  abstqise  a  form  to  be  generally  «n<*«'*^f~5^^"T 

The  first  goiwral  views  oo  this  subject,  are  those  of  AL  pursued,  wd  a  vcqr  long  interval  elapsed  witftoaisa* 
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i^  £tg  wy  thing  bf  cimseqiienoe  to  them.    At  lei^gth  maximft  and  mimms^  as  we  have  ahready  wnkci,  were  Maihwta^ 

Pappus,  by  demonstrating  the  el^ant  property  of  the  resolved  by  Descartes ;  but  his  method^  (founded  on  ^_^^'^. 

^  centre  of  gmvity  of  a  plane  figure,  by  which  the  solid  the  equality  of  two  roots  in  the  equation  of  a  curve,         ' 

formed  by  its  revolution  nuiy  be  measured;  shewed  the  which  takes  place  when  the  ordinate  becomes  a  tan- 

practicabuity  of  advancing  fardlier,,  and  even  in  some  gent,  and  the  parallelism  of  the  tangent  to  the  abscissa 

measure  anticipated  the  discoveries  and  the  method  of  when  a  maximum  or  minimum,)  though  ingenious,  ge- 

Cavaleri.    But  Pappus  fell  on  evil^times.    A  decaying  neral^  and  easy,  is  yet  not  oalculatea  to  lead  to  any 

empire,  and  a  d^raded  people,- furnished  no  successor  views  immediately  pointing  to  the  differential  calculus, 

who  might  catch  the  blaae  of"  science  before  its  final  The  methods  proposed  by  Roberval  and  Fermat  tend- 

exdnctioR.    The  Arabic  geometers  never  arrived'atthis  ed,  however,  directly  to  uiis  point.     That  f!S  Roberval 

point,  much  less  advanced  beyond  it.  i*  founded  on  the  theory  of  compound  motion.     Th6 

I-      Early  in  the  17th  century,  Lucas  Valerius,  and  the  describing  point  of  a  curve  is  supposed  animated  with 

celebrated  Kepler,  had  made  some  advances  beyond  two  motions,  in  consequence  of  whose  composition  it 

those  of  Archunedes,  in  the  theory  of  centers  of  gravity  move)  every  instant  in  the  direction  of  a  tangent.    The 

and  the  dimensions  xA  solids.    The  researches  of  Kep«  method  of  fluxions,  had  any  sudi  then  existed,  would 

ler,  although  not  very  profound,  first,  however,  fami*  have  shewn  him  how  the  relative  velocities  of  these 

liarized  geometers  with  the  use  of  the  term  infinity,  motions,  and  in  consequence  the  position  of  the  tangent 

Even  his  failure  in  the  solution  of  some  of  tfie  more  d&  might  have  been  in  all  cases  determined.     In  fiict,  this  > 

ficult  of  the  problems  he  proposed,  aroused  curiosi^,  idea  of  Roberval  is  to  this  day  the  connecting  link  by 

more  perhaps  than  success  would  have  done,  and  inat-  which  the  problem  of  tangents  is  subjected  to  analysiff^ 

I    ed  others  to  similar  inquiries;     Cavaleri,  professor  of  in  treatises  of  fluxions  (Simpson's  Flujeionw,  i.  53.)    out 

^'^'  astronomy  in    Bologna,  following  in  the  same  padi,  Roberval  possessed  no  means  of  determining  these  ve^ 

Dublished  in  1(}47  his  Method  of  Indivisibles.     In  this  locities ;  and,  accordingly,  except  in  a  few  cases  (as  ia' 

ne  regarded  a  line  as  composed  of  an  infinite  number  of  the  conic  sections)  where,  they  present  themselves  ob- 

points,  a  surface  of  an  infmite  number  of  lines,  and  a  viously,   his  metnod  remained  barren  in  his  hands. 

solid  of  surfaces,  which  are  as  it  were  the  last  elements  Fermat's  methods  of  tangents  and  maxima,  it  cannot  be  FemuH> 

or  ultimate  particles  beyond  which  division  could  not  denied,  iare  precisely  those  which  thediflerential  calcu-  -method  of 

be  conceived  carried.      The  obiections  against    this  lus,  founded  on  the  theory  of  developements,  emfdoya  ^S<°^*  ^ 

method,  on  the  score  of  metaphysical  correctness,  were  as  the  medium -of  its  application  to^  these  problems,    in 

in  a  great  measure  removed  h^  Pascal,  who,  instead  o£  his  method  of  maxima  and  minima,  for  instance,  in  the 

pomta,  lines,  and  sttrfiu:es,  substituted  infinitely  short  function  which  is  to  become  a  maximum,  he  substitutes 

unea,  infinitely  narrow  parallelograms,  and  infinitely  for  the  independent  variable  jr,  the  same  increased  by  a 

thin  Bolids,  thus  reducing  it  to  the  method  of  infinitesi-  certain  quantity  e  ;  and  as  the  condition  of  the  maximum 

nttk.    It  is  scarce  conceivable,  however,  that  this  was  requires,  that  when  e  is  infinitely  diminished,  or  zero, 

not  the  light  in  which  Cavaleri  himself  saw  the  princi-  these  two  expressions  should  be  equal,  he  equates  them, 

plea  of  his  method,  but  exhibited  it  in  this  form,  in  or-  clears  the  equation  of  surds  and  radicals,  and,  striking 

der  to  avoid,  or  rather  slur  over  the  difficulties  which  out  the  common  terms,  the  whole  becomes  divisible  by 

might  arise  in  verifying  a  limit  according  to  the  ancient  f,  after  which  e  is  made  zero,  and  the  equation  of  the 

niethod  of  exhaustions.     Instead  of  shewing,  for  in-  maximum  obtained.     The  principle  of  his  method  of  ' 

^ntce,  that  the  set  of  infinitely  small  triangles  included  tangents  is  exactly  similar.     It  must  be  dllowed^  that 

vetveen  the  arc  of  a  curve,  and  its  inscribed  parallelo-  these  are  precisely  the  processes,  at  least  in  point  of 

SI'ims  may  be  safely  neglected,  as  bearing  no  propor*  principle,  which  connect  the  tl^coy  of  maxima  and  tan« 

tion  to  the  latter,  he  leaves  them  altogether  out  of  con-  gents  with  the  purely  analytical  method  of  exhibiting 

^deration,  thus  avoidihg  any  discussion  on  the  subject ;  the  differential  calculus. 

a  ready  way,  it  must  be  confessed,  of  shortening  de-        We  have  been  thus  particular  ih  stating  Fermaf s  im  t^^i 

monstration.     l^he  capital  advantage  arising  from  this  method,  because  it  is  upon  the  strength  of  this*  that  m  the  diU 

method,  is  the  hold  it  afibrda  to  the  application  of  al»  La  Grange,  in  a  work  which  will  forever  command  the  fcrentlaU 

gebra  to  determine  the  areas,  &c.  of  curves.     Its  influ-  admiration  of  geometers,  lays  it  down  as  a  necessary  ^***i"*- 

«»ce  in  this  respect,  on  the  progress  of  the  new  methods,  consequence,  UkBt  "  on  pent  regarder  Fevmat  comme  fo  conwflewd; 

^e  shall  soon  nave  occasion  to  speak  of.  premier  inventeur  des  nouveaux  calculs;"  while  La 

About  the  same  time  that  Cavaleri  was  making  these  Place,  yet  more  decisive,  assures  us,*  that  *'  II  parait 

mwnentous  discoveries  in  Italy,  (for  such  they  were  in  que  Fermat,  h  weritable  invenieur  du  calcul  dikerentiel, 

we  event,  however  carelessly  esdiibited,)  Pascal,  Per-  I'ait  envisage  comme  un  cas  particulier  de  celui  des  dif- 

■wmier  de  Roberval,  Fermat,  and  Descartes,  in  France,  ferences,"  &c.     We  would  willingly  have  been  spared 

^cre  advancing  rapidly  towards  that  point  where  the  the  task  of  disputing  his  claim  to  that  splendid  title 

j^tof  some  such  calculus  as  the  differential  began  to  against  such  authority  ;  «id  we  trust  that  in  so  doing  , 

i   w  fek.    Roberval,  by  an  attentive  perusal  of  the  writ-  we  shall  never  forget  that  dderence  which  the  names 

T^  ^Archimedes,  arrived  (about  lf>44,  as  he  assures  of  La  Grange  and  La  Place  are  entitled  to^claim,  or  that, 

ZZ^'  >n  a  letter  to  that  philosopher,)  at  a  general  in  the  mas»  of  mathenuitical  history  which  the  former 

^^'^od  of  resolving  problems  relating  to  curvilinear  has  taken  such  pains  to  elucidate,  no  less  by  his  asto- 

f|^>  which  was  afterwards  published  m  his  treatise  on  nishing  learning  than  by  the  profoundness  of  his  views^ 

mdiviiibles;  not,  however,  till  after  the  publication  of  this  instance  of  partiality  to  a  countryman  stands  abso-' 

Uvaleri's  work,  which  turns  on  the  same  principles,  lutely  single. 

ttd  it  ought  to  be  remembered,  too,  that  the  ktter        One  mi^t  be  led  to  suppose,  by  La  Place's  expres* 

R'^^ineter  was  20  years  in  possesdon  of  his  method  be-  sion,  that  the  calculus  of  fimte  differences  had  then  al- 

w  It  saw  the  light    The  problems  of  tangento  and  ready  assumed  a  systematic  fonn,  and  that  Fermat  had 

•  la  his  TheorU  AmOiftifud  dei^PrcMOMgr 


366 


MATHEMATICS. 


actually  obcenred  the  relation  between  the  two  calculi, 
and  derived  one  from  the  other.  The  latter  conduaion 
would  scarcely  be  less  correct  than  die  former.  No 
method  can  justly  be  r^^arded  as  bearing  any  analogy 
to  the  differential  calculus  which  does  not  lay  down  a 
system  of  rules  (no  matter  on  what  considerations 
founded,  by  what  names  called,  or  in  what  extraneous 
matter  enveloped,)  by  means  of  which  the  second  term 
<^the  developement  of  any  function  of  x-f  e,  in  powers 
of  e,  can  be  correctly  calculated  "  que  eztendet  se,"  to 
use  Newton's  ei^ressiiHi  '^  cUra  ullum  molestum  calcu- 
lum— ^in  terminis  surdis  seque  ac  in  integris  proce- 
dens."  It  would  be  strange  to  suppose  Fermat,  or  any 
other,  in  possession  of  sucm  a  metnod  before  any  single 
-surd  quantity  had  ever  been  developed  in  a  series. 
But  in  point  of  fiict,  his  writings  present  no  trace  of 
the  kind ;  and  this,  though  fatal  to  his  claim,  is  allowed 
by  both  the  geometers  cited.  Hear  La  Grange's  candid 
avowal :  '^  11  fiut  disparaitre  dans  cette  equation,"  that 
of  the  maximum,  between  x  and  e,  "  les  radicaux  et  les 
fractions  s'il  y  en  L"  La  Place,  too,  declares,  that ''  11 
aavoit  etendre  son  calcul  aux  fonctions  irrationelles  en 
ae  debarrassant  des  irrationality,  par  l'^16vation  des  ra- 
•dicaux  aux  puissances."  This  is  at  once  ^ving  up  the 
.point  in  question.  It  is  allowing  unequivocaUy,  that 
Fermat,  in  these  processes,  only  took  a  circuitous  route 
•to  avoid  a  difficulty,  whidi  it  is  one  of  the  most  express 
•objects  of  the  differentiid  calculus  to  £u»  and  sur« 
mount  The  whole  claim  of  the  French  geometer 
-arises  from  a  confusion  (too  often  made)  of  the  calculus 
and  its  applications,  the  means  and  the  end,  under  the 
sweeping  nead  of  ''  nouveaux  calculs,"  on  the  one 
.hand;  and  an  assertion,  somewhat  too  unqualified,  ad^ 
vanceilin  the  ^vwrmth  and  generality  of  a  pre&ce,  on 
.the  other. 

In  what  isliere  said,  we  would  not  be  understood  as 
.^desirous  of  ^stripping  this  really  admirable  mathemati- 
^dan  of  one  particle  of  that  fame  which  is,  in  justice, 
his  due.  He  must  be  allowed  to  have  seen  very  dis- 
tinctly^e  use  which  might  be  madS,  in  these  inquiries, 
of  the  second  term  of  the  developement  of  a  function, 
(supposed  known,)  and  it  is  a  purely  accidental  circum- 
stance, that  these  views  preceaed  the  doctrine  of  series 
in  a  chronological  order.  Had  Wallis  and  Kaufimann, 
who  gave  birai  to  this  doctrine,  lived  SO  years  earlier 
than  they  did,  there  is  no  saying  to  what  extent  Fermat 
might  have  been  led ;  but  the  general  state  of  know- 
ledge, during  the  life  of  the  latter,  precluded  any  ftr- 
ther  extension  of  his  views.  He  was  in  possession  of 
these  methods,  as  well  as  a  general  theory  of  geometri- 
cal lod,  equivalent  to  that  of  Descartes,  in  the  year 
J  636,  and  even,  as  we  may  gather  ftom  one  of  his  let- 
ters, seven  years  before ;  but  so  uncommunicative  was 
iiis  disposition,  that  his  methods  were  always  concealed, 
or  very  obscurely  indicated ;  and  in  one  remarkable  in- 
fitance  have  perished  with  him.  We  allude  to  his  cele- 
brated theorems  in  the  transcendental  arithmetic,  seve- 
ral'of  which  still  remain  unproved,  and  one  of  which, 
in  particular,  has  for  two  successive  years  been  made 
the  priae  question  of  the  French  Academy,  without  re- 
solution. The  worthy  rival  of  Descartes,  (who,  how- 
ever^ could  never  be  brought  to  render  justice  to  his 
merit,  though  driven  to  subterfuges  and  chicanery  in 
his  opposition  quite  beneath  his  reputation,)  Fermat 
died  m  1655,  leaving  behind  him  the  merited  fiune  of 
one  of  the  profoundest  geometers  of  his  age. 

The  methods  of  Uiese  illustrious  inventors,  after  some 
time,  drew  the  attention  of  mathematicians,  and  com- 
jnentators  of  a  superior  order  endeavoured  to  exhibit 


them  in  a  clear  and  useful  mamieP.  Th^  Datdi  gei.  x^ 
meters  Hudde,  Huygens,  and  Sluse,  demonstrated  and  « 
reduced  the  respective  methods  of  Descartes  and  Fer*  ^ 
mat  to  their  simplest  terms,  and  to  a  set  of  rulei  uni-  ^ 
versallv  applicable  when  the  equation  of  the  curve  is  ^^^ 
freed  nrom  nrational  and  fractional  terms.  Somethmff,  la! 
however,  was  yet  wanting.  The  acknowledged  difi. 
culty  of  extending  these  methods  ''  dtra  ullum  moles* 
^mi  calculum"  to  irrational  and  transcendental  fonas  of 
the  equation,  draws  a  marked  line  of  distinction  be- 
tween them  and  the  differential  calculus.  The  ume 
may  be  said  of  the  method  of  Barrow  and  his  dianc- 
tenstic  trian^,  which,  aa  fiff  as  relates  to  the  dnwiiv 
of  tangents,  is  that  of  Fermat  scarcely  diasuised,  and 
limited  by  the  same  difficulties ;  and  in  all  other  re- 
spects, whatever  facilities  it  may  afford  m  the  way  of 
application,  is  as  far  from  the  differential,  as  the  methods 
of  Cavideri  and  Wallis  are  from  the  integral  calculus 
bearing  nearly  the  same  relation  to  the  former  that  time 
do  to  Uie  latter. 

A  light,  however,  had  bv  this  time  b^un  to  ds«n  ^d 
from  another  quarter.  Wallis,  just  mentioned,  a  na-  ^^ 
thematician  of  the  first  order,  and  of  a  most  original 
turn  of  thought,  published,  in  the  year  1655,  his  Anik» 
metica  ififinitorum,  in  which  we  first  find  that  fuU  re- 
liance on  what  is  called  the  Uuv  ofamiimnfy  in  anal^« 
cal  expressions,  which  has  since  led  to  so  manv  brilbant 
genendixations.  Steviii  and  Stiefel  had  long  befiore  in- 
troduced the  use  of  negative -and  fractional  ezpooenta 
to  express  reciprocals  and  roots,  but  Wdlia  was  the 
first  to  observe  the  full  meamng  and  utility  of  ^lis  no- 
tation. Afler  employing  the  method  of  indivisiUei» 
much  as  Cavaleri  nad  done  before  him,  (only  making 
vse  of  algebraic  language  throughout,)  to  determine  tbe 
areas  of  such  curves  aa  have  in  tneir  ordinatea  any  direct 
integer  powers,  or  more  generally  anjr  rational  mtegnl 
functions  of  the  absdssse,  he  th^  seising  on  this  ana- 
logy, extended  his  conclusions  to  the  inverse  or  frac- 
tional powers.  Still  the  case  of  a  rational  fraotinB,  with 
a  denominator  of  the  first  d^;ree,  which  ivould  have 
given  him  the  quadrature  of  the  hyperbcda,  baffled  aD 
his  effbrte,  and  after  many  fruitless  attempts  he  gave  up 
the  research. 

The  quadrature  of  the  hyperbola  was  now  no  longer  Oi 
a  matter  of  mere  speculative  curioai^.  ^  Prat^cal  ntili-  JJ 
ty  was  become  deeply  interested  in  the  inveatigatioo  bt  't 
a  discovery  which  the  bc^^inning  of  tiiia  century  lud 
produced,  but  which  we  defemd  spnking  of,  that  vr 
might  connect  it  with  its  proper  link  in  the  great  chain 
of  invention.     Napier,  heritor  of  the  Scoti^  barony  of 
Merchieston,  struck  with  the  difficulties  whidi  encum- 
bered arithmetical  computationa  of  any  len^;th,  and 
which  various  circumstances  had  about  that  time  cm* 
curred  to  place  in  a  very  prominent  lig^t,  after  bestow- 
ing much  fruitiess  labour  on  the  invention  of  mechani- 
ciu  contrivances  for  multiplication  and  diviaion,  rejected 
this  plan,  and  struck  on  the  happy  idea  of  logsnthmt. 
It  is  true  that  Stiefel,  in  1544,  had  spoken  of  a  aoies  of 
quantities  in  arithmetic  progression  corresponding  tD 
another  in  geometric,  had  noticed  their  diief  nroperties, 
and  exemplified  some  of  their  uses ;  but  he  did  not  in- 
duce his  ideas  to  practice  by  constructing  a  table  of 
their  values,  nor  does  it  appear  that  Napier  knew  of  ha 
work.     Having  conceived  thia  idea,  the  next  thing  wai 
to  construct  a  table  of  their  values,  which  Napier  per- 
formed by  peculiar  oonaiderationa  not  necessary  to  no- 
tice ;  but  the  table  being  still  inconvenient,  from  the  lo-  ^ 
garithms  being  all  of  the  natural  or  hyperbolic  kind, , 
Briggs,  professor  of  aathqnatics  at  Cieaham,  who,  as  i 
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I.  6o0n  as  he  heard  of  Kapier's  discovery^  entered  with  a 
kind  of  enthusiasm  into  his  views/soon  devided,  in  con-^ 
'  junction  with  Napier^  a  means  of  remedying  this  evil, 
by  diminishing  all  the  logarithms  prnportionally,  (which 
does  not  alter  their  useful  properDes^)  so  as  to  make  the 
logarithms  of  10  unity.  The  death  of  Napier^  which 
happened  while  this  great  improvement  was  yet  imder 
discussion,  did  not  abate  but  rather  increased  Uieardomr 
ofBriggs;  who^  with  indefatigable  industry,  at  length 
completed  a  very  extensive  table  in  this  new  fornk 

The  invention  of  logarithms  was  a  most  invaluable 
present  to  the  calculator,  but  its  influence  extended 
I  still  wider.    Gr^ory  St.  Vincent,  in  l64'7,  had  de- 
monstrated the  grand  property  of  the  hyperbola  which 
connects  its  area  with  the  logarithmic  function ;  and 
i  Kattfinuum  (Mercator,  as  his  name  is  Latinised,)  porsUi' 
t  ing  this  subject,  at  length,  in  his  LogarUhmaieekmaf 
'  (1667)  distinctly  reduced  the  construction  of  logafith- 
.  mic  tables  to  the  quadrature  of  hyperbolic  spaces.   The 
'  unsuccessful  attempts  of  WaUis  now  came  under  his 
contemplation ;  and  what  that  geometer  could  not  ac- 
complisD,  Kauffimann  effected  bv  the  simple,  but  hap- 
py idea,  of  continuing  the  division  of  the  numerator 
by  the  denominator  to  infinity,  as  in  the  decimal  arith« 
ffledc,  and  aj^lying  the  method  of  Wallis  to  the  series 
of  positive  powers  which  results.    The  fbrst  genieral 
quadrature  of  the  hyperbola  was  thus  obtained,  at  the 
same  time  that  the  regular  development  of  a  ftinction 
in  series  was  now  distinctly  exhibited.    It  is  astonish- 
ing, after  this,  that  he  did  not  attempt  the  extraction 
of  roots  by  the  same  process,  especially  as  Wallis  had 
t  equally  faOed  in  his  attempts  at  the  indefinite  quadra- 
ture  of  the  circle  whose  ordinate  is  the  square  root  of 
a  binamial,  though  he  succeeded  in  obtaining  the  whole 
area  by  a  method  of  interpolation,  the  most  singular 
wbich  perhaps  ever  occurred  to  the  mind  of  man. 

Such  were  the  grounds  on  which  Newton  was  to  raise 
the  mighty  fabric  of  his  mathematical  discoveries. 
Previous  to  the  publication  of  Kaufimann's  series,  the 

Csal  of  WaUis'  work,  as  himself  relates,  had  led 
to  consider  how  the  general  or  vtdefiniie  values  of 
the  areas  of  a  series  of  curves  might  be  interpolated^ 
the  interpolation  of  whose  total  or  definite  values  had 
sfforded  that  writer  his  quadrature  c^  the  whole  circle. 

i  This  was  a  work  of  incomparably  greater  facility  than 
that  ondotaken  by  WaUis,  and  his  undertaking  was 
accordingly  suocesisful.     It  immediately  struck  him, 

j^  tbt  the  same  method  of  interpc^ation  might  be  ap- 
l^ied  to  the  ordinates  as  to  tlie  areas ;  and,  bypursuing 
this  idea,  he  arrived  at  his  binomial  theorem,  which 
proved  the  key  to  the  whole  doctrine  of  series.  It  was 
'^i^turaJ  to  attempt  the  verification  of  the  results  so  oh. 
^ed  by  other  methods ;  and  that  employed  by  Kaufi^- 
^^^4^1  as  naturally  cKcurred,  and  was  adopted  in  the 
^^n^ition  of  these  discoveries,  in  a  small  work.  Ana- 
h^  per  aequatiwies  numero  terminorum  infiniias,  com- 
municated to  his  firiends,  Barrow,  Oldenburg,  and  Col- 
™B|  in  1669,  which  gave  occasi<m  to  Barrow  to  duu 

^vtense  hia  method  as  an  extension  of  that  of  Kamfi^« 

ffiann. 

.  Jhe  use  of  the  infinitely  small  incrementa  of  quan- 
**^,  or  the  second  terms  of  their  developements,  was 
*°^rtUii8  time,  to  a  certain  extent,  pretty  generally 
"'^^^'atood.  The  methoda  of  Permat  on  the  continent, 
<°d  Barrow  in  England,  had  shewn  its  appHcati(»i  to- 


^  investigation  of  maximn  and  ihe  theory  of  tangents;  BiaifasiM- 
so  that  it  might  have  been  predicted,  apriori,  thatthe    _^"'_^ 
first  geometer  who  took  any  extensive  views  of  the  de-    ^  ^ 
velopement  of  Amctions  into  series,  would  apply  them 
to  overcome  the  acknowledged  difficulties  wnich  em- 
barrassed these  methods,  and  which  consisted  in  the 
want  of  some  general  method  of  estimating  the  incr^ 
ments  of  radical  and  fractional  expressions  without  re^ 
duction.    To  a  genius  like  Newton's,  this  presented  it*  Kewton*8 
self  with  his  first  ideas  on  series ;  and  so 'early  as  1669>  ^"^  ^^  ^ 
we  find  him  in  possession  of  those  '*  general  analytical  ^^ n^^^c, 
methods"  which  wanted  <mly  refinement  and  reduction  xol669» 
to  a  regular  system  of  calculation  to  be  the  differential 
calculus. 

Tlie  discoveries  of  Newton  on  series,  at  least  theip  L€il»ut8#r 
remihs,  were  widely  spread  abroad  by  the  correspond- 
enoe  of  Barrow,  CoUins,  and  Oldenburg ;  but  the  sys« 
tem  of  rules  in  which  the  analytical  part  of  the  method 
of  fluxions  consists  was  studiously  concealed,  nor  had 
any  thing  whatever  on  the  subject  appeared  in  print. 
About  the  beginning  of  the  year  1670,  Leibnitz,  destined 
to  play  so  conspicuous  a  part  in  the  fiiture  history  of  an« 
alysisj  appearea  for  the  first  time  in  London.  England 
was  then  the  fixms  of  mathematical  ardour ;  and  it  waa 
scarcely  possible  to  converse  with  the  scientific  aocie^ 
into  which  Leibnitz  was  introduced,  without  catching 
some  portion  of  the  flaihe,  and  perceiving  the  dire(>« 
don  which  ioHirovements  were  taking.  The  new  di^ 
coveries  in  series  were  the  universal  subject  of  conver- 
sation; and  though  Leibnitz  had  hitherto  occupied 
himself  but  little  with  the  higher  geometry,  it  is  not 
wonderfiil  that,  on  his  return  to  Paris,  we  uiould  find 
him  busied  with  the  study  of  Gregory  St  Vincent  and 
Kauffinann*,  the  only  public  soturces.  from  which  in« 
formaticm  on  the  subject  could  be  obtained.  His  stu- 
dies were  rewarded,  before  the  end  of  1674',  with  a 
series  for  the  quadrature  of  the  circle,  which  he  imme^ 
diatdy  hastened  to  oonmiunicate  to  Oldenburg,  the  se« 
cretary  of  the  Royal  Society  of  London,  assuring  him, 
at  the  same  time,  that  he  was  in  possession  of  very  ge- 
neral analytical  mediods.  In  the  method  by  which  ha 
obtained  this  series,  (by  rati<Hializing  the  expressicm  of 
the  increment  c£  the  area  by  a  very  ingenious  process^ 
and  treating  the  rational  fi'aciion  so  arising  as  Kaufi*- 
mann  had  done  in  the  case  of  die  hyperbola,)  we  have  - 
not  only  every  m'ark  of  independent  invention,  ground- 
ing itself  on  Kaufibiann's  process,  but  also  a  plain 
proof  that  he  was  then  ignorant  of  the  lanomial  theo* 
and  Newton's  process  for  extracting  roots«  •  Nor 


rem. 


is  there  any  thing  surprising  in  thisb  James  Gregory 
had,  from  the  same  data,  a  ktlle  while  before,  not  on- 
ly arrived  at  the  same  ouadratwe  of  the  circle  with 
Leibnitz,  but  even  put  himself  fully  in  possession  of 
the  method  of  series— a  fact  allowed  on  all  hands ;  and 
the  enemies  of  Leibnitz,  however  inclined  to  stigma- 
tize his- moral,  character,,  have  never  ventured  to  deny 
his  genius.  A  correspondence  thus  qgmmenced  be* 
tween  Leibnitz,  Oldenburg,  and  Collins,  which  conti- 
nued till  tiie  year  I676,  when  Newton  himself  ad- 
dressed ^  two  letters  to  Oldenburs,  for  the  purpose  of 
ocanmiinicatian  to  Leibnitz.  In  tBestf,  the  method  of 
series  and  the  binomial  theorem  are  very  fiilly  explain^- 
ed ;  and>  in  the  latter  of  than,  Newton  declared  that 
he  waa  in  possession  of  a  general  method  of  drawing 
tangents,  by  which  we  iiofv  Know  the  method  of  fluxione 


.  'l^*7,s««n  pedantic  to  deviate  from  common  usage  is  giviog  this  geometer  alwi^  his  r^t  name ;  hat  mt^'ttiB  avoid  the  potability 
wconloQnding  him  with  Gerard  Meicator,  the  inyentor  of  the  diaits— a  oonfusicm  which  has  led  even  the  acciiAte  HottoB  into  tha^tif 
|K»  abraidity  of  plaoiDg  his  death  i&  the  year  1594^  46  yean  bcAm  his  hiitb^    The  Inw  tima  of  ki«.deatii  v  aakaowB. 


J 


d68 


MATHEMATICS. 


^A^cmi.  <v^as  meant;  but  'which  he  carefully  concealed  in  an  an»> 
-_^^^^'  grani*  At  Uie  same  time  ao  fully  describing  the  advan* 
ta^s  of  his  process  over  all  then  in  use,  as  to  render  it 
evident  that  this  method,  whatever  it  might  be,  was 
'  the  great  desideratum  which  had  so  long  escaped  geo- 
meters. Supposing,  then,  that  Leibnits  had  alr^dy 
no  conception  of  the  kind,  it  is  not  to  be  wondered  at 
that  his  curiosity,  thus  stimulated,  should  prompt  him 
to  the  highest  exertion  of  his  inventive  powers.  New« 
ton  had  said  enough,  and  indeed  it  might  have  been 
concluded,  from  a  multitude  of  indications,  that  the 
new  method  was  immediately  oomiecled  with  the  theo- 
ry of  series.  Of  this  theory  he  was  now  in  full  poa- 
"fiiession.  What  might  have  been  expected,  in  such  dr- 
mimstances,  happened.  Leibnitz,  m  the  summer  of 
1677,  addressed  a  letter  to  Newton,  containing  the 
principles  of  liis  differential  calculus,  which  the  latter 
acknowledges  to  have  differed  from  his  own  merely 
*'  verborum  ac  notarum  formulis,  ac  in  idei  genera- 
tionis  quantitatum." 
Ltibnitsian  The  character  of  the  <jerman  philosopher  has,  in 
controveny.  consequenoe  of  this  transaction,  and  of  some  degree 
of  uiinecessary  vanity  on  bis  own  part,  been  attacked 
with  all  the  virulenee  of  national  partiality.  On  the 
strength  of  these  letters  <of  Newton,  and  of  another  to 
Collins,  in  which  he  explains  a  method  of  tangents, 
equivalent,  as  he  -supposes,  to  that  of  Sluse,  and  speaks 
of  it  as  a  corollary  or  particular  case  of  a  more  general 
inethod  which  he  possesses,  and  of  which  (as  in  his 
letter  to  Leibnitz)  he  avoids  farther  explanation,  as  well 
as  of  an  interview  between  the  latter  and  Collins  in 
1^76,  in  which  (without  any  proofs  it  is  presumed^ 
that  he  saw  the  MS.  of  the  Analytu  per  aequaiumei, 
where  the  method  of  fluxions  is  obscurely  exposed,  a 
charge  of  plagiarism,  the  most  direct  and  unmitigated, 
has  been  grounded.  On  weighing  the  whole  evidence, 
however,  the  most  unfavourable  conclusion  that  justice 
will  allow  us  to  draw,  -seems  to  be,  that  the  views  of 
Leibnitz,  opening  on  him  by  degrees,  even  before  the 
fhll  importance  of  them  was  sensible  to  himself,  some 
'Occasional  gleams  of  that  general  light  which  the  dis- 
coveries of  Newton  on  series  were  beginning  to  spread, 
might  mingle  unperceived  with  the  dawnings  of  in 
vention  in  his  own  mind.  The  acknowledged  genius 
^  of  this  illustrious  geometer,  nowhere  more  strongly 
manifested  than  in  his  immediate  perception  of  the 
oxtent  to  which  the  differential  cuculus  might  be 
carried,  and  the  important  improvements  he  afterwards 
made  in  it,  as  it  renders  the  supposition  of  plagiarism 
unnecessary,  ought  to  place  him  above  the  suspicion. 
We  say  the  most  unfavourable  conclusion,  because  there 
,  was  obviously  another,  and  more  algebraical  way,  (if 
we  may  so  express  ourselves,)  of  arriving  at  the  differ- 
•ential  calculus,  without  any  assistance  whatever  from 
-aeries,  which  there  is  ever^  reason  to  suppose  was  that 
actually  pursuerl  by  Leibnitz ;  we  mean,  the  consider- 
«tion  of  the  ootemporaneous  infinitely  small  incrementa 
of  variables  connected  together  by  algebraic  equations* 
^hieh  enables  us  to  rise  by  degrees  from  the  differen- 
Jtial  of  a  product  to  that  of  a  square,  thence  to  a  cube, 
and  ao  on  by  tnductfon  to  any  integer  power ;  thenoe 


•       ■ 

a^n  to  descend  by  A  mere  al^^braie  artifiee  to  (he*  Ka 
tional andnegative powers,  and  sp  on  to  the  poiren  ^ 
and  roots  of  compound  quantities:  and  thua,  witboQt  ^ 
any  knowledge  ot  series,  or  the  binomial  theorem,  to 
discover  a  system  of  rules  for  the  direct  coropuutioB 
of  the  infinitely  small  increment  of  any  algebraic  func<< 
tion.  Fermat's  method  of  tangents  and  mazimA,  with 
the  illustrations  it  had  received  when  Leibnik  first 
turned  his  thouf(hts  to  the  subject,  would  stroogly  8Qg« 
gest  some  such  idea. 

It  ooght  not  to  be  forgotten,  in  our  estimate  of  the 
drcumstantial  evidence  of  the  case,  that  the  ooodsct 
of  Leibnitz,  ftom  the  first  agitation  of  the  ouestioii  in 
1699i  till  his  death,  which  happened  in  17lo,  waithit 
of  conscious  innocence.  Attadced  with  iatenipentet 
and  even  vulgar  acrimony,  by  Nicholas  Fatio,  lod  af« 
terwarda  by  Keill,  he  defended  himself  with  the  can* 
dour  and  moderation  of  a  philosopher,  and  in  the  fina 
but  decent  Unguage  of  a  gentleman.  He  hesitated  not 
a  moment  to  appeal  to  Newton  and  the  Royal  Sodetji 
of  which  he  was  then  president,  making  them,  with  1 
confidoice  hooour^le  alike  to  both  parties,  judgeim 
their  own  cause  ^  and  if  that  illustrious  bodv,  in  tbdx 
examination  of  the  case,  have  fully  establisbed  the 
pnoriiy  of  Newton's  daim,  it  will  be  remcmbeRd,thit 
they  must  not  be  regarded,  on  that  account,  at  aioo* 
tioning  the  injorioua  commenta  with  which  Keiil»> 
companied  the  collection  ot  lettera  afterwaidi  printid 
under 'the  title,  CommerdumEpisioUcwmdeamifyip^ 

On  the  Vhole,this  fiunooa  quarrel  ia  of  much  leagns 
importance  in  the  histarv  of  ^e  mathematics  thin  it  ii 
usuallv  considered.  Unnke  the  quarrel  of  the  Bemool* 
lis,  (from  which  it  eprung)  which  gave  rise  to  wdi  • 
train  of  splendid  discoveries,  unlike  that  of  Cardan  im 
Tartalea,  which  influenced  so  much  the  earh  progiea 
of  algebra,  this  odioua  dispute,  started  by  inwnor  00, 
long  after  the  parties  in  questioahad  aoquiesoed  in  eia 
other^s  independent  claims,  has.  never  given  rise  to  1 
single  discovery  of  note,  while  itsefiecia  havebeen» 
tally  sensible  m  blasting  the  progress  ci  analvai  a 
England,  and  prejudicing  the  countrymen  of  Nevtta  | 
agamst  those  improvements  to  which  alone  the  oooti* 
nental  geometers  owe  their  glorious  verification  d  vi 
hia  aubhmest  views.  We  quit  the  aubject  without  I^ 
gret  to  resume  our  history.  «  t.  ^ 

The  fost  public  promu%ation  of  the  different  cmotm  m 
was  made  by  Leibnitz  in  1684,  m  the  Leinsic  ttts.   lo^ 
the  diort  paper  which  contains  it,  the  rules  are  0^  ^ 
without  proof,  Ac  which  is  particularly  toberemaiWj  ^^ 
the  algorithms  of  the  calculus  is  from  the  first  r^giniw  ^ 
as  an  essential  integrant  part  of  the  system.   It  app^ 
to  have  been  the  object  of  LeibnlU  to  pkce  in  the  baodi 
of  geometers  an  instrument,  ready  prepared  for  eie  « 
all  occasions,  without  the  necessity  of  recurring  to  «» 
principles.   His  paper  m  June  1686,  (Ad.  Lipi) «^ 
how  rapidly  his  views  of  the  power  of  his  notation,  «• 
means  of  reducing  questbns  to  symbolic  langu^>  ^«* 
out  the  mtroducUon  of  aeries,  extended,,  and  it  u  inttni 
regular  algorithm  and  reduction  to  a  stated  cakw 
that  the  merit  of  Leibnitz's  viewa  entirely  cawtftt- 


•  From  an  cxpiewioD  of  Lcibnitt  whWi  wffl  even  b«ur  die  eontniy  acme.  ^_^  t.-^  «*  b» 

t  Ldbtihc  haa  cirtMdy  been  twmted  iiiijiiatly  by  some  «f  Ae  pwrt^  b«t,  on  the  oOief  hand,  hii  fii^  »««  ""^^ 

aadng  in  point  of  acrimonv     I  am  wnv  to  find,  in  Moatuda*a  a«»unt  of  the  dispute,  au  anecdote,  whidi,  aa  aman  of  JwigiiicDt*  »^ 


kC«ia» 


10  have  lejectcd  with  contempt    He  aswrts,  on  authority  which  he  does  not  chooee  to  name,  that  -  ka  notei  q™J«»P"P"«^Jf  J^ 
Bpirtn-  iont  dt  Nemttm  fMrne.*"    Thia,  in  iti  plain  lenae,  is  imposaihlc.     It  would  go  to  prote  Newton  pnfoundly  y?^*  "^^ 
method.    LaCrau,  willing  to  Bfcaerre  the  mali^gnity  of  the  imputation,  but  sensible,  as  it  should  seem,  <n^  >t.^[^^  r^*^ 
flMa  wmda,  haa  snbatituted  iei  notes  for  Ui  notes,  in  hia  dtation  of  this  little  pMce  of  scandal  fitnn  Montudai  "  ^twUKifW^mmt^^ 
ifrs  wCcs.*V-Prf/tee  «9  <Ae  rrattif  da  CaJc  Ac  4C0b  Sd  edit. 
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Tlic  pointed  letters  of  Newton  were  not  given  to  the 
public  till  long  after.  If  "we  arc  not  mistaken,  Wallis 
exhibited  the  6rst  spechnen  in  1699.  The  Quadrutura 
cuTvarum^  in  which  Newton  explained  his  own  notation, 
was  not  published  till  1 704s 

The  mixed  mathematics,  which  had  hitherto  been 
cultivated  to  lidle  purpose^  had  however  for  some  time 
begun  to  attract  attention.  The  first  anrect  ideas  re« 
epecting  mechanics,  were,  as  we  have  seen,  suggested 
by  An£nnerle8.  In  the  knowledge  the  ancients  had  of 
the  power  of  the  pulley,  they  possessed  a  prindfde 
whid),  as  Lagnnge  has  most  beantiiully  shewn,  might 
have  sufficed  to  put  the  whole  theory  of  statics  in  their 
power,  but  for  want  of  general  memods  and  extent  of 
conception,  it  remained  barren  in  their  hands.  Galileo, 
among  the  modems,  was  the  first  who  rejected  the  ab- 
surd ideas  of  the  Aristotelian  school  concerning  motion, 
snd  established,  in  159S,  the  fundamental  principles  of 
dynamics.  He  correctly  estimated,  shortly  before  his 
death,  the  effect  of  gravity,  regarded  as  a  uniform  aoce« 
lerating  force,  in  the  descent  of  heavy  bodies  and  the 
paths  of  projectiles.  We  may  judge  <^the  state  of  djr-* 
samical  knowledge  before  Galileo,  by  the  opinion  uni- 
versally prevalent,  that  heavy  bodies,  betn^  more  acted 
on  by  gravity,  must  faU  with  greater  velocity  than  light 
ones.  I'ke  theoir  of  centres  of  oscillation  was  soon  af- 
ter discussed,  and  the  three  great  laws  of  motion  were 
at  length  distinctly  propounded  by  Descartes.  The 
cause  o£  gravity,  too,  ana  the  explaiuition  of  the  motion 
of  the  heavenly  bodies  were  alreadv  made  subjects  of 
consideration ;  wid  while  the  fanciful  hypothesis  of  the 
Cartesian  vortices  reigned  triumphiantwith  the  generality 
of  the  learned,  two  of  our  countrymen,  Hallejr  and 
Hooke,  must  be  allowed  the  merit,  about  the  period  of 
Newton's  gnmd  discovery,  of  indulging  notions  more 
confonnaiMe  to  nature.  Halley  even  went  so  fiu*  as  to 
condiide  firom  Kepler's  law  of  die  periodic  times  of  the 
planets,  that  d&ey  were  retained  in  their  orbits  by  cen- 
tripetal forces  inversely  as  the  squares  of  their  distances 
from  the  aun,  but  not  being  able  to  put  his  reasoning 
into  a  geometrical  form,  applied  to  Newton  at  Cam- 
bridge. He  there  found  tnat  great  man  before  hand 
with  him,  having  already  communicated  his  principal 
inopositions  on  the  planetary  motions  to  the  Royal  So» 
ciety  in  1683.  At  the  earnest  persuasion  of  Halley, 
Newton  resumed  his  investigations,  and  at  length,  m 
1637,  appeared  the  Principia,  an  immortal  work,  which, 
were  ad  nis  other  claims  to  the  title  deficient,  must  for 
evar  stamp  him  the  profoundest  of  geometers  as  well 
ss  the  first  of  natural  philosophers.  It  was  now  that 
the  real  value  of  mathematical  investigation  in  natural 
philosophy  became-apparent.  Relying  on  this  unerring 
guide,  and  aided  by  instruments  of  his  own  creation, 
Newton  ascended  by  regular  steps  from  the  two  great 
&cts,  the  elliptidty  of  the  planetary  orbits,  and  the  equa- 
ble description  of  their  areas  round  the  sun  in  their  fo- 
cus, which  Kepler  had  established  as  a  result  of  observa- 
tion, to  die  -general  law  of  gravity  decreasing  as  the 
vjuare  of  the  distance.  Descendmg  again  from  this 
principle,  and  tracing  it  to  its  remoter  conseouenoes, 
the  leading  ine(}ualities  of  the  lunar  motions,  me  phe- 
nomena ofthe  tides,  the  precession  of  the  equinoxes,  and 
the  wemingly  irregular  motions  of  comets  were  recog- 
nised as  d^iendent  on  this  great  law  of  nature.  But 
the  instruments  of  Newton,  powerful  as  they  were,  and 
employed  with  almost  super-numan  dexterity  and  pene- 
tration, proved  insufiicient  to  carry  the  inquiry  into  all 
its  minuter  ramifications.  With  ewery  inequality  ac- 
coanted  for,  a  long  progression  of  suDordinate  effects 
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becamevistble,  to  which  the  application  ofthe  geometrical 
methods  then  seemed  hopeless.  The  mutual  actions  of 
the  planets  might  give  ii^  to  a  series  of  perturbations, 
small  in  themselves,  but  accumulating  with  the  lapse  of 
ages,  till  the  disorder  so  induced  in  the  system  might 
surpass  the  reach  of  any  self-compensating  power,  and 
be  rectifiable  only  by  tlie  hand  which  made  it.  Such 
was  the  view  which,  as  we  learn  from  a  passage  in  his 
Optics,  actually  suggested  itself  to  Newton.  But  to 
enter  upon  this  field  was  beyond  the  state  of  mathema-' 
tical  knowledge,  even  with  the  improvements  of  the 
next  half  century,  yet  it  is  not  the  least  glory  of  Newton 
to  have  transmitted  to  posterity  in  his  metnod  of  suc- 
cessive approximations^  ,an  instrument  whose  powers, 
develop^  and  refined,  have  ultimately  afforded  the  so- 
lution of  every  difficulty,  and  established  at  once  the 
universality  ofthe  law  of  gravity,  and  the  stability  of 
the  system  it  controls. 

The  publiciaion  of  die  Principia,  a  work  so  infinitely 
beyond  the  ^^eneral  state  of  science  in  which  it  appear- 
ed, was  iiot  immediately  followed  by  any  great  exten- 
sion of  its  author's  views.  In  iact,  he  hadcarried  the 
tt>plication  of  all  the  methods  then  in  use,  as  well  as 
those  peculiar  to  himself,  nearly  as  far  as  their  nature 
was  susceptible  of,  (as  the  event  has  amply  proved.) 
There  were  few  who  ooiUd  make  themselves  masters  of 
his  work,  and  none  capable  of  adding  any  thing  of  conse- 
Quence  to  it.  Meanwhile,  the  continental  analysts  of 
tne  Leibnitian  school  were  silently  busied  in  creatiiw 
new  methods,  and  improving  in  particular  the  integnu. 
calculus,  firom  which  atone  any  fiirther  assistance  was  to 
be  expected.  The  Leipsic  acts  were  now  continually 
teeming  with  excellent  papers  by  Leibnita  and  the  Ber- 
noullis,  his  disciples  ancf  friends,  on  this  subject,  and  be- 
fore the  end  of  this  century  the  analytical  memods  had 
attained  a  considerable  degree  of  elegance,  as  well  as  a 
great  accession  of  extent  and  power.  In  order  to  trace 
with  deamess  the  history  of  their  successive  improve- 
ments, it  will  be  unavoidable  to  depart  occasionally  from 
the  chronological  arraxigement  we  have  hitherto  rollow- 
0d,  and  by  subdividing  our  subject,  to  a  certain  extent, 
avoid  that  confusion  which  the  rapid  and  close  succes- 
sion of  discoveries  during  the  last  centuxy,  especially 
towards  its  latter  end,  would  otherwise  entail  on  the  ac- 
count. By  this  means  we  are  not  without  hopes  of  be^ 
ing  enabled  to  exhibit,  though  not  a  complete  picture, 
vet  at  least  a  general  outline  of  the  present  state  of  ana- 
lytical science,  though  the  difficulty  of  condensing  so 
vast  a  subject  within  any  reasonable  limits,  without  al- 
lowing the  account  to  degenerate  into  a  mere  catalogue 
of  books  and  names,  must  still  remain  very  great ;  es- 
pecially when  we  consider  that,  sudi  is  the  nature  of 
pure  mathematical  science,  and  such  the  perfect  con- 
nexion between  its  most  remote  p^rts,  no  great  improve- 
ment can  be  made  in  one  of  its  branches  without  put- 
ting in  motion  a  long  chain  of  consequences,  and  re- 
storing fertility  to  subjects  and  to  methods  which  had 
before  been  abandoned  as  exhausted.  By  thus  retum- 
mg  to  the  attack  with  more  efl^ective  arms,  and  as  it 
were  from  a  higher  ground,  difficulties  have  repeatedly 
been  surmounted  in  one  state  of  analysis,  which  in  its 
preceding  stages  seemed  abnost  hopeless.  This  it  must 
pe  allowed  is  a  very  cheering  prospect  to  the  analyst,  as 
It  teaches  him  never  to  despair  of  one  day  seeing  his 
most  embarrassinff  obstacles  vani^  before  him^  but  it 
renders  the  task  ofthe  historian  who  recounts  his  laboura 
more  comph'cated,  in  proportion  to  the  difficulty  of 
keeping  separate  subjects  which  have  become  so  inter- 
woven m  tneir  progress.  * 
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Among  the  first  to  acknowledge  the  utility  of  the 
differential  calculus  was  Craig,  an  Englishman^  who  im- 
ported it  into  this  country^  with  its  notation,  before  its 
publication  by  Newton,  but  so  new  were  ideas  of  this 
kind  to  the  continental  geometers,  that  the  force  of  the 
algorithm  not  being  directly  perceived,  and  no  cultivap* 
tors  at  first  appearing,  Leibnitz  in  l687i  to  excite  at- 
tention, proposed  the  curve  of  equable  descent.  The 
difficulties  which  this  problem  offered  to  the  methods 
usually  studied,  opened  first  the  eyes  of  James  the 
elder  of  the  Bemoullis,  professor  of  mathematics  at  Basle^ 
who  immediately  set  himself  to  study  and  improve  the 
calculus.  In  this  he  was  shortly  after  followed  by  his 
brother  John,  and  among  these  three  an  interchange  of 
difficult  problems  took  mace,  in  which  they  were  soon 
joined  by  Huygens  and  Tsdiimaus.  As  the  differen- 
tial calculus  at  first  was  wholly  confined  to  its  applica- 
tions in  the  theory  of  curves,  a  multitude  of  new  curves 
were  conceived,  and  new  properties  relative  to  the  areas, 
arcs,  &c.  of  old  ones  demonstrated.  The  geometers  of 
those  days  are  not  masters  of  tiiemselves  when  the  won- 
ders of  the  cycloid  are  the  subject  of  their  eulogies. 
The  catenaria  too,  the  elastic  curve,  the  theory  of  radii 
of  curvature,  evolutes  and  caustics,  rose  in  rapid  succes- 
sion under  their  hands,  but  the  most  celebrated  of  the 
problems  which  at  the  end  of  this  century  engaged 
their  attention,  whether  we  regard  the  difficulty  c^  the 
subject,  the  disputes  it  occasioned,  or  the  consequences 
to  which  it  aftmrards  led,  was  that  of  isoperimetrical 
curves,  proposed  in  1697.  The  minute  history  of  the 
origin  of  this  celebrated  problem,  the  reader  will  find 
under  our  article  Isoperimetrical  Problems.  It  will  only 
be  necessary  to  mention  here^  that  it  was  proposed  by 
James  Bernoulli,  in  consequence  of  a  public  defiance  by 
his  brother,  who^  foiled  in  all  his  attempts,  and  eon- 
victed  of  numberless  paralogisms  in  his  obstinate  de- 
fence of  a  solution  radically  defective,  at  length  entirely 
lost  his  temper,  and  suffered  the  merited  punishment  of 
that  overweening  vanity  which  prompted  him  to  the 
contest— «  vanity  conspicuous  in  all  his  writings,  and 
for  whidi  even  his  extraordinary  mathematical  attain- 
ments can  afford  no  excuse.  The  contest  ended  only 
with  the  death  of  James  in  1705,  after  which  his  bro- 
ther^ to  a  certain  extent,  redeemed  his  mathematical  cre- 
dit by  a  very  excellent  memoir  published  by  the  French 
Academy  in  1718,  in  whidi  be  was  however  compelled 
to  adopt,  with  a  very  ill  grace,  the  principle  of  die  oeau* 
tiful  analysis  given  by  James  in  1701,  which  indeed 
becaine  the  ground  of  all  subsequent  researches  on  the 
subject  tfll  the  invention  of  the  calculus  of  variations. 
it  was  not,  however,  till  many  years  after  that  the  sub- 
ject was  treated  with  any  great  generality.  The  open** 
mg  genius  of  Euler  found  at  len^^  an  ample  field  for 
its  exertion  in  the  difficulties  which  lliis  dbss  (^  pro- 
blems presented,  and  after  gradually  rising  in  lextent 
and  refinement  in  several  memoirs  publishea  among  the 
earlier  Petersburgh  acts,  his  general  analysis  appeared 
in  1744,  under  the  title  Methodus  inveniendi  Uneas  cur* 
vas  maximi  minhmve  proprietate  ^audentes,  an  admirable 
work,  in  which  profoundness  of  investigation  is  perhaps 
more  strikingly  blended  with  elementary  clearness  of 
statement  than  in  any  of  the  almost  imiumerable  in« 
stances  of  the  kind  with  which  the  writings  of  this  won* 
derfiil  man  present  us.    The  subject,  however,  was  not 

Jet  exhausted.     Its  consummation  was  reserved  for  a 
iter  period,  and  fbr  a  calculus  of  a  h^her  order,  but  at 


»  * 

present  it  will  be  necessary  to  resume  the  hiatoryof  the  Mt^ 
improvements  in  the  intej^ral  calculus. 

The  integration  of  exphcit  functions,  connected  m  it 
is  with  the  quadrature,  rectification,  &a  of  curves,  ^m^^ 
naturally  the  first  object  to  which  attention  would  be  b 
turned.     Newton  and  Craig  were  the  first  to  pursue  the 
subject  to  any  extent.     Tne  former,  in  his  treiKtise  ie 
Quadraiurd  curvamm,  integrated  such  cases  of  irratiooil 
as  well  as  rational  forms  of  the  most  ordinary  occur- 
rence, as  are  reducible  either  to  algebraic  term^  or  the 
areas  of  the    conic  sections.    This  work,  howerer, 
though  mostly  written  SO  years  before,  by  llie  effect  i 
that  repugnance  to  publication  which  forms  so  reourb* 
ble  a  feature  in  Newton's  literary  character,  did  not  ap- 
pear till  the  year  1704.     That  useful  process  of  redac* 
tion,  known  in  our  English  elementnry  treatises  by  the 
name  of  the  comparison,  or  contimuaiion.  ofjiuenti^  ii 
here  delivered,  and  Craig  first  used  the  imtegraim  65 
parts  for  the  same  purpose.      About  the  same  time, 
(170S)  both  Leibnita  and  Jehn  Bernoulli,  independent 
of  each  other,  had  taken  a  very  extensive  view  of  ra- 
ticmal  fiuctions,  and  explained  the  general  and  elegast 
theory  of  ^eir  reduction,   however  ooraplicsted,  to 
others  in  which  the  denominatora  are  bmomials,  or 
their  powers  founded  on  Harriott's  theory  of  eqiutiini, 
and  die  method  of  indeterminate  co-efficients  mventcd 
by  Descartes.     By  the  aid  of  these  processes,  the  ints- 
gration  of  all  rational  differential  expressions  is  univer- 
sally reduced  to  idgebraic  and  loganthniic  terns.    But 
here  a  difficulty  arose  which  appeared  to  Leibnits  ia» 
snperable,  at  least  in  the  then  state  of  analysis.   The 
denominator  of  the  fVaction  to  be  reduced  miglit  al* 
ways,  it  is  true,  be  shewn  capable  of  TeductioB  to  lim* 
pie  factors^  but  some  of  these  might  involve  imsgioBfT 
expressions.     If  so^  tiie  integral  woiild  be  rodnoed  to 
the  quadrature  of  an  imaginary  hyperibola.    Leifauts 
however  observed^  that  as  every  imaginazy  root  mutt 
have  its  corresponding  one,  the  reduction  of  the  twa 
simple  fractions  thence  arising  into  one,  would  pnv 
duce  a  real  fraction  with  a  quadratic  denominator,  nd 
would  introduce  by  that  means  arcs  ef  circles  into  the 
integral.     This  would  ha{q»en  when  the  roots  coold  be 
actually  ascertained  and  insulated,  but  Leibnits  did  noC 
observe  that  the  question  of  the  potit&iti^  of  so  redb- 
dng  his  fractions^  differed  widely  firom  that  of  iti 
praoticabUityy  and  aocoidin^y  concluded^  that  in  soeae 

cases,  (particularizing  •^4  , '  4  *  ^^  oAer  fiactiomof 

the  same  form)  the  denominator  might  not  be  redaci* 
ble  to  real  quadratic  factors,  and  the  int^mtion  might 
not  depend  on  the  quadrature  of  the  cii3e  or  hyper- 
bola, but  on  some  new  transcendent  nnconnected  widi 
ei^er.  The  first  general  demonstradon  of  dut  fno^ 
proposition  in  die  theory  of  equations,  on  whici  the 
perfect  elucidation  of  this  difficult  depends,  was  giT« 
some  time  aflcr  by  Euler,  and  mdeed  Banoullt  »» 
enough  to  have  convinced  Leibnits  of  his  error,  hid  he 
not  been  misled  by  his  strange  metaphysical  notion*  J» 
the  variety  in  which  nature  delights,  and  by  •  certsro 
vagueness  of  conception  relative  to  nnaginarj  qoano- 
ties  •.  The  doubts  started  by  Leibmtx,  however,  m 
all  probability  engaged  our  countryman  Cotes,  (one  of 
the  most  promising  mathematicians  among  the  conten* 
poraries  of  Newton>  whose  friendship  he  was  so  fortu- 
nate as  to  merit  and  obtain)  in  the  investigation  of  thtt 
beautiful  theorem  which  bears  his  name,  and  of  ▼»» 
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li-  we  sUa  fmsently  tfmak  vtum  Mh.    Meanwhile  John  from  the  three  aeries  given  by  that  great  geometer  -in  Mathcau. 

Bernoulli  was  making  a  step,  which  for  the  first  time  1676.    Nothing  was  now  wanting  to  the  perfection  of      "^ 

^  tnuugresaed  that  mysterious  terror  in  which  imaginary  analytical  trigonometry  but  a  convenient  algorithm, 

quantities  had  hitherto  held  mathematicians.     By  ap-  which  was  also  supplied  by  Euler,  (though  the  diief 

plying  his  method  of  resolving  fractions  into  sunple  theorema«  on  which  its  most  usual  applications  to  geo* 

ones  to  the  differential  expression  of  the  arc  in  terms  of  metry  depend,  were  pointed  out  before  him  by  Coris* 

its  tangent,  (i.  e.  by  reversing  the  process  of  Leibnitz  in  tian  Mayer,)  who  by  this  means  put  into  the  hands  of 

similar  circumstances^)  he  arrived  at  the  expression  of  the  mathematician  an  instrument  of  investigation^  with* 

the  arc  of  a  circle,  in  terms  of  an  imaginary  logarithm,  oat  which  it  would  be  almost  in  vain  to  enter  upon  any 

llie  analytical  ooniiexion  between  the  circular  and  hy-  of  the  more  difficult  inquiries  of  the  mixed  mathematics^ 

perbolic  sectcnrs  was  now  perceived,  and  the  application  and  io  which  the  theory  of  the  celestial  motions  is  pe- 

of  the  exponentiiA  calculus  alone  was  wanting  to  perfect  culiarly  indebted. 

the  theory  of  angular  sections.    But  in  tnis  respect        We  return  from  a  digression^  which   the  import* 

Beraonlli  seemed  pursued  by  some  Vitality,  and  one  of  anoe  of  this  part  of  our  subject  has  obli^  us  to  render 

the  moat  beautiful  and  usdful  discoveries,  which  he  somewhat  minute,  to  the  theory  of  explicit  integrations^ 

held  as  it  were  within  his  grasp,  escaped  his  notice,  and  the  gradual  introductioni^the  new  species  of  tran* 

We  mean  the  exponential  expressions  of  die  tangent,  scendents  they  lead  to ;  and  as  this  branch  of  analysis 

line,  and  cosine  of  a  dreuiar  arc,  baa  not  received  any  vei^  great  assistance  from  others, 

^      The  notation  of  exponents  was  inveniied  bv  Descartes,  depending  almost  excluaively  on  its  own  lesoarces,  we 

hut  Wallis,  as  we  have  seen,  was  the  first  who  regarded  shall  take  the  opportunity  to  continue  its  history  up  te 

Budi  an  expression  as  or*  as  a  ftmction  of «.    To  John  its  present  state. 

Bernoulli,  in  IQff!,  we  owe  llie  first  inrstematic  exami«        As  the  evaluation  of  transcendents,  by  the  constrae-  tntegaA 

nation  of  the  exponential  function,     ft  is  true  he  con-  tion  of  tables,  and  the  reduction  of  others  to  more  or  tnaieea- 

tented  himsdf  with  some  of  its  more  obvious  proper-  kss  complicated  combinations  of  the  tabulated  ones,  is  ^^^ 

ties,  and  the  investigation  of  its  difierentiaL    Its  de-  the  ultimate  object  of  all  inauiry  into  their  properties^ 

velopement  (r^^arded  as  the  inverse  logarithmic  fune«  the  choice  of  the  fundamental  transcendents  is  a  matter 

tion)  had  been  obtained  by  NewUm  bv  Uie  reversion  of  of  great  importance.     The  areas  of  the  conic  sections 

series  as  well  as  those  of  the  sine  and  cosine  of  an  arc,  were  at  first  sdected  from  geometrical  considerations; 

in  his  correspondoice  with  Oldenburg,  so  that  there  but  it  was  soon  perceived,  that  arcs  of  circles  and  lQ|p»» 

was  no  reascm  why  the  theory  of  angular  sections  should  rithms  would  be  &r  preferable  in  analytical  inquinea. 

notthen  have  been  rendered  compme;  butwhenJohn  It  is  to  Cotes  to  whom  we  owe  this  very  great  improve* 

Bernoulli  had  taken  the  step  we  have  just  mentioned,  ment,  laid  down  in  the  Harmcma  Mauwarmm,  ^vb^ 

it  if  indeed  aurprising  that  the  connexion  of  the  latter  Kshed  in  1722  by  Dr.  Smith,  though  Leibnita  seema 

functions  with  the  fundamental  transcendent  e*  should  also  to  have  had  some  idea  of  the  kind,  which  however 

have  been  overlodied.  he  never  fbrmally  propounded.    By  this  means  the 

'       The  mrincipfll  jNxyperties  of  the  chords  i£  multiple  oomputation  of  all  sudi  integrals  as  depend  en  these 

arcs  had  been  given  by  Vieta  in  1600,  and  it  is  not  inu  transcendents  is  reduced  to  its  minimum  of  complexity. 

possible  that,  from  these  expressions,  from  which  it  may  But  it  was  speedily  perceived  that  these  alone  were  in- 

be  had  by  a  very  simple  tralisfiDnnation,  Cotes  mij^  sufficient  fbr  the  expression  of  all  integrals.    -After  the    . 

be  led  to  the  discovery  of  his  celebrated  theorem  for  general  integration  of  rational  diiferentials,  the  next  atep 

the  resolution  of  the  function  «"  db  a*  into  its  quadratic  was  that  of  irrational  ones.     It  is  to  Leibnita  we  owe 

teors*    Had  he  lived  to  puUiah  his  own  investi^tion,  that  very  hiffenious  idea  of  employing  the  Diophantine 

pemoivre,  who  afterwards  pursued  the  same  subject  to  anidysis,  which  had  before  been  leotol  upon  as  a  mere 

its  completioB,  would  probably  have  been  deprived  of  matter  of  useless  curiosi^,  to  rMiiottaUze  such  expres* 

this  part  of  hb  mathematical  fame,  as  it  is  not  easy  to  stons»  and  thus  reduce  them  to  the  preceding  forms. 

ima^pne  how  Cotes  could  have  obtained  the  particular  Unhappily,  however,  this  process  hat  been  found  re* 

esse  which  constitutes  his  theorem,  without  passing  stricted  in  its  applications,  failing  in  most  instance^ 

thnmgh  the  general  fbmula  investigated  by  that  geo«  unless  where  the  fhnction  to  bei  rationaliaed  invc4vea 

ii|eterinl7««fbrtherttoluti^  only  a  radical  of  the  fbrm  ^a+6x+7^,  in  whidk 

ine  embrmled  state  of  Cotes  s  MSS.  at  the  twae  of  y^^  extensive  and  useful  case  it  is  however  complete- 

Jjs  prem^re  death  m  1716,  01ns  nfhUtnu  oUcu^  ]y  gaccessful.    Yet  the  reasons  of  its  fiiilure,  as  well 

njr,)  probably  prffm^  his  fnend  Dr.  Sin^h,  into  „  ^f  its  partial  success,  were  never  examined  until 

Whose handsdiey  fell,  firom  perceiving  the  full  extent  ^ery  recently,  when  Mr.  Bromhead,  taking  a  view  of, 

l^!L•?.^J!/"."'^•  '**  ^^^^'  Demoivre  agam  sig.  j  ^ad  almost  said  daring  generality,  shewed  (PhiL 

wUised  huns^f  m  ^e  same  career,  by  that  theorem  Tf^ntaciims,  1816,)  that  all  the  known  integrable  forms 

wta^  is  generally  known  bv  his  name,  and  which  en  jt  irrationality  are  particular  cases  of  othere  of  the 

•cweij  be  said  to  yield  in  beauty,  or  m  the  multiUide  g^^test  extent,  not  d^endent  on  particular  funcUons, 

?»^pplications.  to  the  bmoimal  theorem  itself.    It  la  g^t  on  the  general  prbpcrties  of  all  rational  fonctions 

«w»dia^y  deduciWe  from  BemouUi's    expression;  whatever,  and  has  thus  been  led  to  a  variety  of  new 

«d  one  af  lU  most  obvious  applications  is,  the  expres.  integrable  forms.    This  may  serve  to  shew  what  ad- 

SL^u™* '*?**"'' "^5  """^^^^^  vantages  may  be  derived  fVom  conUnually  inquiring 

nvS  ^.^  ""P^.  "''•    ^"*^"*'  "\  ^701,  had  ar.  the  rSsons  why  analytical  processes  succeiid  Tn  certain 

SrifHitr'  ^'«^;~««  5  ■*»  ^  ^  ^T?^  ^""^^  «*  ciraimstances,  and  iVom  wLt  particuUr  adjustment  of 

Ml  rt^^S!^-'''^*''^^  ^^*'  *\  ^^^  oy«-  ft>™«l*  it  arises,  that  such^md  such  siibstitutions 

S^,^^r2^  stroke  to  the  theory  of  angular  see.  produce  such  and  such  effects. 

^Vk      ^"°^"y  "^  ^^  exponential  forms,  wMch  "^  xhe  next  general  form  of  irrationality  which  came  to 
««p  to  have  been  purposely  overlooked  by  every  other  **  ip  . 

rfcj^n^^' ^^7!  ^^-    He  arrived  at  them,  too,  be  examined,  was  that  of  the  iiitwal /^,    P  being 
i-V«ceB.Bcn;fffi.vii.)  just  as  Newton  might  hav«  done.  ^    J    H  '  ^ 
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Hidieiiu-  a  rational  ftiDCtioB«  atid  R  the  fcjaare  root  of  a  polvno-  (in  their  indefinite  form)  nmch  inquiry  has  beea  be-  Mi ig^ 

*"^       mial  of  the  fourth  degree.    This  is  the'  form  of  those  stowed,  are  not  numerous.    Kramp,  in  his  Anafyie  det    ^ 

denominated  by  Legendre,  elh'ptic  transcendents.    A  Refractions,  has  examined  and  given  tables  of  that  ^"^ 
most  extensive  class,  and  whose  theory  has  at  tength^  •     i  •  r        f   — ^x* 

by  the  successive  researches  of  Fagnani,  Euler,  Lan-  cwnprwed  m  tlie  form^     e       dx,  while  Spcnce,  a 

den.  Ltgrange    Ivory,  Wallace,  and  Legendre,  been  Scotch  mathematician,  of  a  very  superior  order,  in  his 

brought  to  extraardmary  perfection.     It  was  at  first  ^        ^„  logarithmic  TranMcendenuUl B09,)  has  taken 
imagined  that  the  fundamental  transcendents  of  this         ^^  ^^^^  ^^^  comprised  in  tke  fori 
kmd  were  the  arcs  of  the  conic  sections,  but  a  careful      '^  /»//»//  j 

examination  of  their  general  expression  has  shewn  this  /jLf.     /^zL?  . .  , ,     /*_  log.  (1  -f-x) . 

choice  to  be  repugnant  to  their  nature.    Legendrs  has  J   *    J   *      '    '  J   x  '^ 

divided  the  transcendents  comprised  in  the  general  and  others  of  a  similar  nature,  has  calculated  tsbks  of 

form,  into  three  distinct  species.     The  first  is  suscepti-  their  numerical  values,  exhibited  general,  yet  simple 

ble  of  multiplicaUon  and  division,  in  the  same  way  as  relations  between  then*  various  orders,  and  reduced  • 

the  arcs  of  circles  and  logarithms,  by  mere  algebraic  vast  variety  of  integral  forms  to  their  combination,    in 

operations.     The  arc  of  an  hyperbola  is  a  transcendent  this  research  he  stands  almost  abne,  having  been  and- 

of  this  species,    which  is  the  simplest  of  the  three,  dpated  bat  in  a  few  very  particular  cases  by  Eider  and 

Those  of  the  second  species  are  suscentible  of  a  similar  Landen.     A  premature  death  inteicepted  the  cfasin  of 

multiplication  and  division,  not  simplyi  but  when  in«  his  researches ;  but  in  his  MSS.,  whim  have  been  lab- 

creased  or  diminished  by  certain  algebraic  functions,  mitted  to  the  inspection  of  the  writer  of  this  articW, 

Of  this  nature  are  the  arcs  of  ellipses.     This  algebraic  and  which  are,  or  shortly  will  be  before  the  public, 

function  passes,  in  the  third  species,  into  a  transcendent  are  the  outluies  of  yet  more  general  inquiries,  in  whidi 

of  the  logarithmic  or  circular  kind.     The  surface  of  an  classes  of  transcendents  of  a  most  interesting  nature  are 

oblique  cone  requires  this  species  for  iU  general  ex«  pointed  out,  and  their  prcmerties  examined, 
pression,  but  transcendents  of  this  form  are  not  redu-        Yet  at  last  it  will  often  nappen,  that  an  integral  will  Menti 

cible  to  the  arcs  of  any  conic  section.     The  theorem  of  present  itself  of  too  intractable  a  nature  to  yield  to  anj  <i^'>- 

Fagnani,  for  the  comparison  of  elliptic  arcs,  is  well  transformation,   or  come  under  any  tabulated  fonn.^^* 

known,  but  that  of  elliptic  transcendents,  in  general.  In  such  cases  the  resolution  into  coiYveyiiig  seria  ia 

has  been  shewn  by  Legendre  to  depend  on  a  very  re-  usually  impracticable,  and  the  '<  method  of  quadra- 

markable  analytical  artifice  of  Euler's,  by  which  he  was  tures"  (as  it  is  now  called)  is  our  kat  resoinoe.    New* 

enabled  to  exhibit  the  integral  of  a  differential  equation  ton  first  noticed  the  possibility  of  estimating  the  area 

by  an  algebraic  relation  between  the  variables,  which,  of  a  curve  from  a  limited  number  of  its  known  ordi- 

integratS  by  the  ordinary  process,  assigns  a  relation  nates;    but  Legendre  haa  well  remarked,   that  the 

between  the  transcendents  composed  of  them.    (A^<w.  principle  of  his  solution  is  essentially  defieotive,  inaft- 

€4mm,  P€lrep.  vi.  vii.)     Lagrange  attempted  in  vain  much  as  the  parabolic  curve  he  proposes  to  diaw 

to  arrive  at  a  more  general  result  than  that  of  £uler»  through  the  extremities  of  die  known  ordinates,  vomj 

which  seems  limited  in  its  application  at  the  very  pmnt  deviate  considerably  in  the  intermediate  places  ^snd  of 

to  which  that  geometer  carried  it.    Our  countryman  course  in  area)  firam  the  actual  tnmacendental  curve 

Landen,  one  of  the  most  profound  and  original  analysts  under  consideration.     It  is  impossible  to  give  any  idn 

that  England  has  to  boast,  made  the  next  great  step  in  here  of  the  profound  researdies  of  L^goidre  on  tiu 

their  theory,  by  reducing  the  rectification  of  the  hy*  subject:   sufiioe  it  to  say,  they  put  it  in  our  power  to 

perbola,  in  general,  to  two  elliptic  arca^  a  discovery  assign  the  value  of  any  aqpHatmt^gral*  to  «ny  assigned 

of  the  greatest  importance,  as  it  limits  the  number  of  number  of  decimal  places. 

distinct  transcendents  in  the  general  form  to  twa        The  intemdon  of  differential  eqiatiotis,  thenotlii^ 

Various  methods  have  been  devised  of  approximating  great  branon  of  the  integral  calculus^  on  which  i°^|^ 

to  their  vakies»  by  means  of  series  conveying  with  more  of  the  more  profound  theories  in  the  mixed  natbonap  ^ 

or  less  rapidity,  of  which  those  delivered  by  Mr.  Ivory  tics  rest,  haa  scarcely  received  that  attmtion  in  Britain 

and  Mr.  Wallace  in  the  Edin.  Trans,  iv.  and  v.  are  not  which  its  extreme  importance  would  lead  us  to  expect 

the  least  elegant.    The  most  complete  investigation  of  The  first  example  of  the  treatment  of  such  an  equaticn 

their  properties,  their  evaluation,,  and  the  integrals  by  the  separation  of  the  variables,  was  given  in  iS9^t 

•which  may  be  reduced  to  them»  has^  however,  been  by  John  Bernoulli,  in  the  solution  of  a  geometricai 

given  by  Legendre,  in  a  Memoir  communicated  to  the  problem ;  and  in  die  following  year,  James,  as  if  i^ 

Academy  in  1786,  and  in  a  separate  memoir,  and  fi-  solved  on  surpassing  his  brother  in  every  point,  pro- 

nally  digested  in  one  work,  his  ExercUet  de  Calcul  In^  posed  die  general  equadon  of  the  first  order  and  de- 

tegralin  1811.    Mr.  Woodhouse,  in  an  able  paper  in  gree,  or  at  least  one  equivalent  to  it.    Afewmisitb 

the  Phil.  Trans,  1804,  has  endeavoured,  not  without  afterwards  the  soludon  was  indicated  by  Letbnits,  but 

success,  to  shew  that  die  various  processes  for  attaining  in  so  imperfect  a  manner  as  to  oblige  ua  to  rdy  <v 

conveying  series  for  ^eir  evaluation,  are  for  the  most  his  positive  assurance  that  he  had  integrated  it  w% 

part  reducible  to  one  very  simple  and  natural  subsdtu-  before,  and  communicated  it  to  his  friends,  before  we 
tion,  first  given  by  Lagrange,  an  attempt  to  which,  as  it    can  allow  him  a  share  in  the  discovery.    John  ^/^ 

tends  greatly  to  abridge  and  simplify  the  labour  of  the  nouUi,  in  1697,  gave  the  first  regular  analytical  aow* 

ma^enutical  student,  the  highest  praise  is  due:  this  tion  of  the  equadon.  It  must  be  confessed,  howevtr, 
memoir  of  Mr.  Woodhouse  is  remarkable  in  another  that  in  this,  as  in  almost  every  branch  of  niatheBBSW| 
point  of  view,  for  the  boldness  with  which  he  rejects  knowled^,  Newton  had  long  before  led  the  ^^*  ^ 
the  use  of  geometrical  language  and  considerations  in  construction  in  the  29th  prop,  of  the  8d  book  ofD|| 
analytical  inquiries.  He  is,  if  we  mistake  not,  the  Principia,  could  not  have  been  accompliahed  ^^^^ 
first  of  the  Englidi  mathemadcians  who  has  ventured    the  actual  integradon  of  a  linear  equatiati  ^f  the  £*» 

*'iei.^t:>d^'JSSSul«,ts,  on  which    g  +  «ir  =  *,u»I««by.«g«*ylittIe-«tofa«-. 
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sai-  eulous.  Tliis  equation  affords  no  pftiticular  facilities, 
^  the  constant  co-effident  making  tittle  difference  in 
*^  point  of  difficulty  between  it  and  the  general  case ; 
and  if  in  this  instance/  as  well  as  in  that  oi  the  isoperi- 
metrical  problem  resolved  by  him  in  the  same  imraor* 
tal  woric,  he  did  not,  by  dwelling  on,  and  goieraiiainff 
his  processes,  sweep  before  him  the  discoveries  of  half 
posterity,  it  can  only  be  attributed  to  his  unfortunate 
partiality  to  the  geometrical  niethodsof  the  ancients, 
which  rendered  him  aveiae  to  punning  his  analitical 
ideas,  unless  with  some  great  application  immediately 
in  view.  Or  perhaps  we  should  rather  say,  that  his  ge- 
nius, disdaining  the  artificial  aids  of  rM;ular  al^ri^hm 
and  symbolic  contraction,  seised  on  ul  occasions  on 
the  immediate  principles  of  the  question,  and  applied 
them  as  it  were  in  tneir  rude  and  natural  state  to  its 
solution,  unconscious  of  this  high  privilege  which  dis^ 
dnguished  hun  from  all  other  men,  and  pmelving  no 
necessitv  for  embodying  his  subardinate  views  in  cal- 
culi and  systems. 

The  integration  of  differential  equations  was  now 
taken  up  as  a  separate  branch  of  inquiry,  but  the  sepa* 
ration  of  the  variables  was  the  onljr  artifice  resorted  ta 
The  possibility  of  executing  this  in  all  homogeneous 
cqnations  was  the  next  step  of  any  generality,  and  was 
made  by  John  BemeuUi.  Some  other  forms  tooj 
among  which  that  remarkable  one  discovered  by  Rio* 
oat),  and  known  by  his  name,  (of  which  Euler  has 
siven  a  very  complete  theory,  by  the  help  of  continued  > 
fractions  in  the  Cnm.  Petnfol.  for  1737)  were  noticed 
sboat  this  period,  but  no  general  view  of  differential 
eouations  had  hitherto  been  taken.  A  new  generation 
or  Olnstrioiia  men  were  now  entering  on  their  career^  a 
meration  characterised  bv  fertility  in^  analyjdcal  arti- 
fice, by  the  generality  of  their  conceptions,  and  by  in^ 
delktigable  research.  The  younger  Bemoullia,  (Nicho- 
IsB  and  Daniel)  Euler,  Clairaut,  Fontaine^  and  D'Alema 
bert,  now  began  to  launch  out  into  that  open  ocean  of 
analytical  inquiry,  along  whose  borders  their 'prede^ 
eeoors  bad  only  ventnrod  to  coast  Every  branch  of 
matheiratical  science  was  now  to  be  resumed  upon  a 
wider  scale.  The  resources  of  symbolic  language  were 
become  more  developed,  and  burnished  bj^  its  means 
with  unlimited  facilities  for  the  representation  of  mag* 
nititde,  geometers  seemed  at  lengtii  determined  to  set 
no  bounds  to  their  excursionst  but  those  within  which 
the  limited  faculties  of  the  human  mind  must  eternally 
coofine  them. 

The  first  st«p  which  led  to  a  more  profound  exami- 
nation of  the  nature  of  difierential  equations,  was  the 
ncthod  proposed  by  John  Bernoulli,  in  the  first  pub* 
lication  of  the  academy  of  St.  Petersburgh,  then  lately 
instituted,  ^1728)  for  integrating  certain   differential 
cqoatinns  without  the  previous  separation  of  their  varia* 
bles.  This  led  to  a  consideration  of  the  conditions  which 
most  hold  good,  in  order  that  such  an  integration  may 
be  possible  without  any  previous  preparation,  or  in 
other  words,  that  any  proposed  differential  expression 
msy  be  the  result  of  the  immediate  differentiation  of  some 
fimction  of  the  variables.   The  first  essays  of  the  theoi^ 
^  of  equatiimg  of  tonditum  had  already  been  made  by  Ni* 
^  cbobs  Bernoulli,  in  a  memoir  on  the  problem  of  ortho* 
\\j     gmal  tngectories  in  1720,  and  the  subject  was  some 
•*"    yesrs  afterwards  pursued  independently,  by  Euler, 
"^   Fontaioe,  and  Clairaut,  nearly  about  Uie  same  time 
(1740.)    The  equations  of  condition,  usually  known 
by  the  name  of  '*  criteria  of  integrability,"  were  ob- 
ttrred  by  each  of  these  geometers,  but  Euler,  extend* 
ing  his  views  further^  shewed  how  they  mi^t  be  em^ 


ployed  to  determine  a  factor,  by  which  a  differential  M^ein» 
equation  beinff  multiplied  should  become  immediately 
integrable.  This  metnod  of  discovering  the  integratinff 
factor,  it  is  well  known,  leads  to  equations  of  pulial 
differences,  and  of  course  those  whicn  Euler  obtained 
were  of  this  kind,  but  their  peculiar  nature  was  not 
perceived  at  that  time,  owing  to  the  object  in  view, 
which  is  accomplished  when  any  particular  value  csn 
be  found  to  satisfy  them ;  so  that  the  extreme  generali- 
ty of  the  integrals  they  adroit  was  not  observed^  and 
the  distinct  perception  of  the  nature  of  partial  differen* 
tial  equations  was  reserved  for  another  occasion.  The ' 
theory  of  these  conditions  of  integrability  has  been  in« 
duded  in  elegant  and  general  formulse  by  Euler  and  the 
Marquis  Condorcet ;  but  the  principles  on  which  they 
were^  considered  involi^ed  some  degree  of  obscurity. 
The  most  complete  elucidation  of  their  nature  has  how- 
ever been  affcorded  by  the  light  in  which  Lagrange 
has  exhibited  the  differential  calculus,  nor  can  any 
thing  be  mere  elegant,  simple,  and  satisfactory  than 
the  analysis  he  has  given  of  them  in  the  21st  Lesson'^ 
of  that  admirable  work.  The  Calcul  des  Fonciums.  Nor 
is  this  inquiry  a  matter  of  mere  curiosity,  independent' 
of- their  use  in  the  theory  of  differential  equations. 
They  are  intimately  connected  with  the  formulse  of  the 
calculus  of  variations,  and  in  the  mixed  mathematioi 
their-use  is  of  fundamental  importance,  as  the  possibii« 
lity  of  satisfying  the  conditionsof  equilibrium  or  a  fluid 
di^Mnds  entirely  on  their  verification.  • 

The  greatest  light/  however,  was  thrown  upon  the  Footsioe*t 
theory  of  differential  equations  by  Fontaine,  who,  in  a  theory  of 
series  of  investigations,  presented  to  the  French  aca-  dUforentiaf 
demy  in  17S8,  (but  whose  publication  was,  for  some  ^^''"^'^ 
unknown  reason,  delayed  till  1764,)  first  considered 
the  manner  in  which  any  differential  equation  can  arise 
iVom  the  equation,  known  or  unknown,  which  expressea 
its  integraL    By  this  view  of  the  subject  h^  was  en* 
abled  to  demonstrate  those  general  properties  of  all  such 
equations  which  depend  on  the  theory  of  the  arbitrary 
constants,  as  that  every  differential  equation,  of  what* 
ever  order,  has  as  many  distinct  int^als  of  the  next 
inferior  order  as  is  expressed  by  the  exponent  of  its 
order,  and  no  more ;  from  which  it  results  as  a  necessary 
consequence,  that  the  complete  finite  int^^  of  any 
equation,  in  whatever  variety  of  disguises  it  may  ap* 
pear,  is  necessarily  unique,  comprising  as  many  arbi-^ 
trary  constants  as  the  exponent  of  its  order  denotes, 
whose  elimination  will  of  course  reproduce  the  pro« 
posed  differential  equation.    To  these  researches  of 
Fontaine  we  owe  that  elegant  and  expressive  system     • 
of  notation  to  designate  the  differential  co»efficients  of 
a  function  relative  to  its  several  variables,  which  is  now 
universally  adopted,  and  which  a  slight  modification  < 
would  render  the  most  perfect  the  nature  of  the  sub**- 
ject  seems  to  admit. 

But  these  conclusions  only  tended  t6  render  Inore  pa^  Singular  m 
radoxicala  remark  made  by  Euler,  that  niany  differen-  lutionf. 
tial  equations  admit  solutions  which'  can  in  no  way  be 
included  in  their  complete  intend. '  Such  stagii^r  «o« 
luthns  had  occurred  to  Leibnita  and  the  Bemoullis,  at 
the  first  origin  of  the  intq^  calculus  in  the  resdution 
of  geometrical  problems,  but  the  peculiar  modes  in 
which  they  conducted  dieir  investigations  prevented 
their  observing  aiw  thing  extraordinary  in  their  results. 
Our  countryman  Brook  Taylor,  in  his  MdhodMt  Inert* 
meniorum,  (1715,)  was  the  first  who  arrived  at  such  a 
solution  from  the  immediate  consideratian  of  the  difle* 
rential  equation,  and  as  he  obtained  it  by  differentia- 
tion,  was  led  to  remark  its  anomaloua  nature;    The 
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Midicm*-  oriyen  rise^  t#  omit  those  interesting  analogies  discovered 
tics.  gy  L^gii^nge  in  1772  between  the  indices  of  differen- 
tiation and  the  exponents  of  powers,  an  -analogy  which 
Arbogast  for  the  nrst  time  placed  in  its  true  light  by  the 
ingenious  idea  of  separating  the  9)rmbols  of  operation 
from  those  of  quantity,  and  which  now-.points  to  a  cal* 
tmlus  of  a  different  lund  from  any  whidi  has  hitherto 
occupied  geometers ;  a  calculus  whose  object  is  to  dis- 
^cover  relaSons  between  the  difierent  kinds  of  operations 
which  may  modify  thefwmfi  of  functions,  and  which 
may  be  termed  the  CaJctdus^Denvalums  with  much 
greater  proprieCy  than  the  peculiar  mode  of  developing 
functions  to  which  Arbogast  has  limited  the  name ;  a 
calculus  in  fine  which  we  have  good  reason  to  assert 
will  be  found  abounding  with  relations  of  a  very  gene- 
ral and  uncommon  nature,  but  which  this  is  not  the 
place  to  -dilate  .upon. 

We  are  now  naturally  led  to  speak  of  a  branch  of  the 
differential  calculus,  which  has  by  degrees  swelled  to 
a  stupendous  magnitude,  and  though  at  first  bnt  a  very 
subordinate  object, of  it,  has  at  length,  in  great  mea^ 
sure,  become  identified  with  the  calculus  itself.     We 

rk  of  the  developement  of  functions.  Its  basis  is 
theorem,  whose  discovery  bj  Brook  Taylor  has 
done  him  more  honour  than  any  single  theorem  in  the 
pute  analysis  has  yet  conferred*  though,  were  strict 
gustice  done,  Newton  would  not  be  wholly  excluded 
ftom  a  share  in  the  discovery,  as  a  scholium  added  to 
his  Q^draiura  Cunarum  in  1704,  the  year  of  its  pub- 
•licatton,  will  satifactorily  shew  *.  Be  that  as  it  may, 
the  force  of  Taylor's  theorem  was  so  little  understood, 
that,  when  exhibited  in  a  slightly  different  form  by 
Madaurin  in  1742,  and  applied  by  him  to  the  deve- 
lopement of  functions,  it  was  regarded  as  a  new  dis- 
covery. Since  that  period,  geometers  have  vied  with 
each  other  in  giving  new  demonstrations  of  it ;  but  the 
only  one  wbi<m  is  to  our  purpose  to  xiotice^  i»  that  of 
Lagrange. 

&  vcMid  be  needless  to  trace  the  history  of  th^  va- 
•rious  lights  in  which  the  differential  calculus  has  been 
•exhibited^  aU  more  or  less  dependent  4»n  the  notiona  of 
infinity,  or,  which  is  still  more  revolting  to  analysis^ 
on  mechanical  conceptions.  Struck  with  this  drcum- 
atance,  Lagran^  conceived,  in  1772,  the  ffraad  idea 
of  rradering  this  powerful  method  independent  of  any 
principlea  but  those  of  the  elementary  algebra,  where 
all  the  magnitudes  under  consideration  are  finite  and 
abstract  This  ob|ect,  the  greatest  revolution  which 
the  nature  of  a  acienee  like  mathematics  could. admit 
in  the  principles  of  its  most  extensive  branch,  he  ao- 
complisbed,  by  demonstrating  the  theorem  of  Taylor 
from  first  and  independent  principles,  defining  the  dif- 
ferential co>efficient  of  a  funistion  to  be  merely  that  of 
the  second  term  of  this  developement  of  its  varied  state. 
By  this  means»  a  strong  and  unexpected  light  was 
thrown  over  branches  of  the  differential  odculus,  for- 
merly the  most  obscure«  and  *  compactness  of  union 
between  its  parts  esuUished,  which  no  other  way  of 
conceiving  it  has  been  found  to  give.  The  calculus, 
too,  is  thus  kept  distinct  firom  its  applications,  and  the 
transition  from  one  to  the  other  maae  by  considerationa 
totally  divested  of  any  metaphysical  obscuri^.  These 
views  of  Lagrange  are  to  be  found  in  the  Berlin  Me* 
moin  for  1772 ;  in  hia  Tlmrie  des  FondionA  Anafy^ 


iiquea;  and,  finally,  in  his  Legom  mtr  k  Ctdaddti  lU^ 
JFonclions,  n 

The  differential  calculus,  onee  establiabed  on  the  theo- 
ry  of  developements,  may  .Intimately  be  employed  in 
perfecting  and  facilitating  thai  theory.    The  beaatiiiil 
theorems  discovered  by  Lagrange,  ami  demonitnted 
and  extended  by  La  Place  in  177.9i  by  whose  helpinj 
function  may  hnmediately  be  developed  in  t  serict, 
from  an  equation  in  which  it  is  any  how  invoWed,  tbev 
the  extent  to  which  this  application  may  be  cvried. 
But  the  developement  of  functions  has  of  late  been  iv- 
sumed^  on  oi  yet  more  unbounded  scale,  by  the  lid  of 
what  is  called  among  the  German  analysU,  to  whom 
the  research  has  been  almost  extlusiveW  confined,  the 
.comitnolorv  analyais.    This  analysis,  which  is,  in  piN 
ticular,  indebted  to  Hindenburg  for  one  of  its  ouwt  ge- 
neral theorems,  and  for  its  erection  into  a  syitem, 
owes  iu  origin  to  a  paper  of  Leibnitz,  in  the  Lomc 
AcUt  1700,  where  he  employs  the  notation  of  mica 
(which  Wallis  had,  however,  long  before  employed  io 
his  Arilhmelica  Infinitorum,  with  great  effect,  in  the 
theory  of  continued  fractions, )  to  discover  the  law  of 
a  certain  aeries  of  reversion.     Its  olject  is  to  Uy  dovs 
general  and  regular  methods  of  writing  down  tM  tenni 
of  the  most  complicated  developementa  in  aconnnicnt 
order,  and  without  unnecessary  trouble,  and  in  thii 
light  may  \&y  frequently  be  of  the  utmost  use  as  i 
subordinate  instrument— But  when  we  hear  its  cahi- 
vators  proposing  by  its  aid  to  reduce  the  whole  efansi 
lysis  to  mechanical  rules,  and  to  a  system  of  writiu 
down  letters  in  horiaontal  and  vertical  colamoi  on 
pages,  {Lexicographical^  and  Stelegrapkicatij/9)^n€\Jbadk 
we  may  venture  to  prraipt  that  Uiose  whose  taite  hai 
.been  formed  on  the  contemplation  of  the  pure  and  a- 
quisite  models  of  refinement  in  symbolic  ez|ireMioB 
which  the  writings  of  Lagrange  and  La  Place  pfeacoti 
will  not  easily  acquiesce  in  the  superiority  of  a  tsj^ 
tem  whose  ^characteristic  feature  is  the  cxdnsion  of  all 
analytical  artifice.— *Arbogast  has  oonaidered  ths  sub- 
ject in  a  very  different  and  artificial  lightp  in  his  (kkd 
des  DerivaHoney  (1800)  and  his  methods,  which  jodode 
in  simple  and  expressive  formulae  the  4Xi-efficienti  of 
the  most  gigantic  developements,  seem  to  unite  the 
two  great  requisites,  eleganoe  and  power,  in  a  mort 
perfect  manner  than  could  have  been  expected 

There  is  no  subject  where  it  is  more  neoesBaiy  to  litm 
have  recourse  io  artifices  of  every  kind,  to  obviate  tbe  m» 
inconveniences  arising  from  the  multiplici^  of  tenni 
which  spring  up  on  all  sides  under  tne  huid  of  the 
calculator,  and  impede  his  progress  by  their  mere  mass, 
than  in  the  theory  of  algebraic  equations,  eqiedally 
when  eliminations  of  an^  extent  are  concerned,  h 
^ch  researches,  the  multitude  of  terms  branching  ost 
in  fresh  ramifications  at  each  operation,  often  beoooaes 
so  overwhelming,  that  all  hope  of  ever  arriving  st  a  fi- 
nal equation  would  be  done  away,  but  for  some  me* 
thod  of  repressing  this  troublesome  luxuriance,  sad 
confining  the  formulas  within  manageable  bounds.  Wa- 
ring, one  of  the  most  profound,  but  at  the  same  tine 
the  moat  obscure  of  the  English  analysts,  has  g^^^^ 
very  beautiful  instance  of  this  kind,  m  his  method  » 
exterminating  radicals  from  an  equation  by!  the  pro- 
perties of  the  roots  of  unity ;  while  hia  researches,  to- 
gether with  those  of  Cramer  and  Besout,  have  reduced 
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«i*  the  problem  of  eliminttkm^  if  not  to  its  least  difficalty>  thmed  fractions,  a  species  of  series  discovered  hj  Lord  M^ema. 

yet  at  least  to  a  d^ree  of  practicability  which  will  ai-  Brounker  in  1655,  and  has  the  peculiar  advantage  of        ^' 

^^  ways  enable  a  zealous  calculator  to  arrive  at  a  final  |^iving  the  exact  values  of  the  roots  whenever  they  are 

equation  of  no  greater  cdmplication  than  tlie  nature  of  mtegere,  or  even  surds  of  certain  forms.     Happily  it  is 

the  case  demands.    But  here  his  difficulties  are  but  not  frequent  in  physical  researches  to  meet  with  equa** 

commencing.     It  may  seem  strange,  that  we  have  so  tions  of  very  elevated  de^prees,  if  we  except  in  the  me« 

long  deferred  speaking  of  Ae  progress  and  present  thod  of  La  Place  -for  discovering  the  perihelion  dis« 

1  o-  state  of  the  theory  of  algebraic  equations ;  but  the  truth  tance  of  a  comet,  which  may^  in  certain  cases,  lead  to 

^    is,  Uie  subject  is  an  ungrateful  one.    On  no  part  of  one  of  the  7th. 

^   analysis  has  more  profound  and  pertinacioas  inquiry  The  rest  of  the  theory  of  equations,  their  transform 
been  bestowed,  and  on  none  with  so  little  success,  nation,  and  the  svmmetrical  fmictions  of  their  roots. 
As  fiir  as  regards  the  solution  of  equations,  the  pro-  has  been  rendered  very  complete,  principally  by  Wa- 
blem  remains  precisely  where  Ferrari  left  it  in  1540,  nng  in  his  Mediiationes  Algebrcuccs^  though  his  methods 
except  tiiat  its  difficulty  is  more  completely  understood,  are  often  surpassed  in  elegance  and  facility  by  those  of 
The  principal  methods  which  have  been  proposed,  are  La  Grange,  whose  unlimited  command  of  symbolic 
that  of  Waring,  (commonly  regarded  as  the  methods  of  language  lias  led  him  to  many  of  the  most  beautiful  re-* 
Euler  and  Bezout,  but  which  the  English  author  has  suits  in  their  theory.     Yet  the  discovery  of  the  num* 
satisfactorily  proved  his  claim  to  in  his  MedUaliones  AU  ber  of  their  impossible  roots  is  still  incomplete  beyond 
pbraiae,')  and  that  proposed  by  Tschimaus  in  the  the  fifth  degree.    It  is  singular  that  the  general  nropo- 
Leiptic  Ads  for  168.3,  for  taking  away  all  the  interme-  sition,  that  even/  equation  has  a  root,  should  all  along 
diate  terms  firom  an  equation.     These  methods  succeed  have  been  taken  for  granted^  till  Gauss,  one  of  the  first 
fotetdy  as  fiur  as  Ae  fourth  degree ;  but  La  Grange,  geometm  now  living,  aft;er  reiterated  attempts,  suc- 
in  a  most  masterly  analysis,  in  &e  Berlin  Memoirs  for  ceeded^  in  demonstrating,  independently  of  any  tacit 
1770-1,  has  shewn,  when  applied  to  that  of  the  fifth  suppK^ition  of  the  kind,  the  resolubility  of  every  poly- 
degree,  they  tend  to  a  final  equation  of  the  sixth,  wtfich  nomial  into  real  quadratic  factors  *. 
seems  susceptible  of  no  fiuther  reducUcm.    Yet  farther>  It  cannot  be  expected,  that  in  this  brief  and  general 
he  has  shewn,  that  all  these  methods  are  ultimately  the  dcetch  we  should  notice  all,  or  nearly  all,  the  ingenious 
same,  or  dependent  oa  one  very  simple  transformation ;  methods  devised  by  geometers  for  the  expression  and 
and  Vandermonde,  who  took  up  the  researdi  at  the  treatment  of  abstract  questions.     Of  the  calculus  of 
same  time,  arrived  by  a  difierent  and  independent  me-  variations  we  shall  presently  speak.     The  subject  of 
thdd,  of  a  simple  and  ingenious  nature,  at  the  same  definite  integrals  also  is  become  too  considerable  to  be 
condusion,  and,  moreover,  rendered  it  extremely  pro«  passed  oyer  without  notice,  holding  out,  as  it  does,  in 
bftbie  that  this  is  the  only  transformation  whidi  pre-  the  o|>inion  of  those  most  competent  to  judge,  greater 
sents  any  chance  of  success.     M.  Ruffini,  adopting  the  promise  to  future  inquirers  than  almost  any  gther  branch 
leading  feature  of  Vandermonde's  analysis,  nas  even  of  analysis.  ^  The  foundation  of  this  method  was  laid  by 
attempted  to  give  a  direct  proof  of  the  impossibility  of  Euler  m  his  integral  calculus,  and  in  a  multitude  of 
representing  the  root  of  an  equation  of  the  fifth  or  excellent  memoirs  in  the  Petersburg  Transactions  about 
higher  degree,  by  any  finite  combinatioii  of  radicals  the  year  1775,  in  which  he  assigned  the  values  of  manv 
with  the  coefficients.    Meier  Hirsdi,  a  German  analvst  integrals  betweefh  certain  limits,  which  in  their  inden- 
of  great  merit,  however,  was  so  little  satisfied  with  this  nite  state  are  transcendents  of  extreme  complexity,  and 
result,  that  he  actually  published,  in  1809,  a  general  pointed  out  several  remarkable  relations  to  facilitate 
resolution  of  all  equations,  founded  upon  the  (suppo*  the  calculations  of  others,  which  Le^endre  lias  since 
seH)  reduction  of  those  final  equations  at  which  La  systematicaUy  embodied  and  extended  in  his  Exercises, 
Grange  and  Vandermonde  stopped ;  but  he  has  since  &c.     The  subject  was  pursued  by  most  geometers  of 
acknowledged  his  error,  which  we  should  therefore  not  eminence.    Mascheroni,  in  his  Annotaiiones  in  Caku^ 
have  mentioned,  had  not  the  work  which  contains  it  ^am  Iniegralem  Euleri,  (1790)>  has  considered  a  vast 
{j^ammuhmg  von  Auseaben  aus  der  Theorie  der  Alge*  number  of  forms  of  definite  integrals,  and  treated  the 
hraischen  Gleichungei^  been  in  all  respects,  except  this»  subject  with  great  success.     He,  however,  fdl  into 
the  best  compeniuum  we  have  vet  seen ;  and  though  some  errors,  which  La  Place  pointed  out  in  the  15th 
mistaken  in  supposing  that  he  had  found  the  fntneral  Numbor  of  the  cc^lection  of  die  Ecole  Pob/technique ; 
resolution  of  equations,  he  has  vet  arrived  at  Siat  of    but  which  M,  fiidone,  in  a  yery  ingenious  paper  among 
several  very  remarkable  particular  cases.    It  remains,  the  Mem.  Turin.  181 1*12.  has  shewn  to  be  mere  over- 
then,  to  have  recourse  to  series  and  nmnerical  approxi-  sights,  as  the  very  same  method  with  that  pursued  by 
mations.    The  way  was  led  bjr  Newton,  in  his  Analy-  Mascheroni,  when  conducted  with  proper  circumspec- 
^ptr  Mqualionesj  &C. ;  and  his  method  of  app^ixima*  tion,  leads,  in  his  hands,  to  the  true  results,  as  weU  as 
tioD,  when  a  suffidentlv  near  value  cm  be  had  to  be-  to  a  variety  of  remarkable  relations,  before  luiknown. 
gin  with,  is  perhiqps  the  readiest  which  can  be  used.  The  most  usual  and  general  methods  employed  in  the. 
La  Grange,  however,  entering  on  the  subiect  in  an  ex-  valuation  of  definite  integrals,  are, 
ttemelv  general  way,  anrived  by  this(path  at  his  ele-  1st,  The  reduction  of  certain  fiictors  under  the  inte- 
gant  themm  of  development  beibre  mentioned,  which  gral  sign  into  series,  by  which  the  transcendent  is  re- 
Kpesents  at  once  the  value  of  the  root  in  a  series  duoed  to  others  of  a  known  form. 
Voen  the  equation  is  a  literal  one ;  and  in  the  case  of       fid,  Difierentiation  and  integration  relative  to  some 
a  numerical,  ecpiation,  the  same  author  has  propounded  of  the  constants  involved  in  the  function  under  the  in- 
a  method  which,  in  eveiy  case,  leads  by  a  direct  pro-  tegral  sign,  by  whidi  one  definite  integral  being  known, 
cos,  indepoident  of  any  triak,  to  approximate  vsJues  emers  may  be  derived  firom  it.    This  is  a  fisivourite  ar« 
af  an  the  rootf ,  real  or  imaginary,  to  any  assigned  de-  tifice  of  Euler. 
gree  of  aoeurac^ir.    It  is  founded  on  the  Uieory  of  con-  Sif,  The  passage  fimn  real  to  imaginary  forma  of  the 

♦•  Hisilminastratio  mva  dynds  oa  ^gsmsir^  of^tmtioH.    The  iioirfiyim0 1  have  not  seem 
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Matlicma-  variable,  and  the  limits  of  the  integral.  This  tranaition, 
tin-  which  is  of  peculiar  delicacy,  and  requires  the  nicest 
analysis,  was  first  employed,  if  we  mistake  not,  by  La 
Place,  with  remarkaole  success,  in  a  most  profound 
theory  published  among  th«  Mem,  de.tAcad,  1778, 
nS5i,  and  which,  with  several  subsequent  additions 
published  at  different  times  in  the  Journal  de  rEcole 
Poly  technique,  the  Nouveau  Bulletin  des  Sciences  Philo* 
tnaihiqttes,  6cc.  he  has  lately  digested  into  a  regular  sys- 
tem, connecting  it  with  the  calculus  of  generating  func« 
tions,  in  his  admirable  work,  the  Tkeorie  Analutique 
des  ProbahHiliSt  a  work  of  which  it  will  not  be  too 
much  to  say,  that  it  may  be  regarded  as  marking  the 
highest  point  to  which  the  science  of  abstract  magnitude 
has  vet  attained. 

The  transition  from  real  to  imagihary  quantities,  how* 
ever  carefully  conducted,  necessarily  involves  some  ob« 
acurity ;  ana  it  is  at  least  satisfactory  to  know,  that  the 
same  results  may  be  deduced  without  its  aid,  though  by 
more  circuitous  processes.  This  is  the  object  of  a  very 
excellent  memoir  of  M.  Plana,  in  the  volume  of  the  Turin 
Memoirs  for  1816,  where  he  has  shewn  that  several  of 
the  most  important  results  of  this  method,  and  in  parti« 
cular  one  very  remarkable  one  discovered  by  Legendre, 
may  be  obtained  by  one  or  other  of  the  other  meUiods 
above  enumerated:  At  the  same  time,  this  able  geometer 
has  added  largely  to  our  knowledge  of  the  suljject,  exhi- 
biting several  new  and  very  elegant  forms.  The  labours 
of  M.  Poisson,  too,  in  this  field  ought  not  to  be  forgot- 
ten. The  memoirs  of  this  truly  profound  imalyst  are 
full  of  interesting  information  on  the  subject,  ieither  in- 
cidentally {)resented,  as  in  the  case  of  those  extraordi- 
nary forms  in  his  second  memoir  on  the  distribution  of 
electricity,  and  a  variety  of  others,  or  systematically 
digested.  See  his  admirable  paper  8ur  les  Iniegrales 
Definies,  Joun  de  VEcole  Poly  tech.  ix. 

It  is  the  application  of  demiite  integrals  to  the  eva- 
luation of  functions  of  very  high  numbers,  and  to  the 
integration  of  equations  of  finite  aild  of  partial  dif- 
ferences, which  gives  the  subject  its  interest,  and  seems 
likely  to  raise  it,  at  no  distant  period,  to  the  highest 
rank  in  the  scale  of  analytical  importance.  It  is  no  un- 
common case,  especially  in  the  application  of  analysis 
to  the  doctrine  of  chances,  to  obtain  a  final  result  re- 
quiring for  its  computation  only  the  most  ordinary  rules 
of  arithmetic,  but  involving  numbers  of  such  enormous 
magnitude,  that  the  utmost  patience  of  the  most  labo- 
rious calculator  would  shrink  from  the  task.  Results  of 
this  kind  present  all  the  difficulties  of  the  most  compli- 
cated transcendents  in  their  evaluation,  and  it  becomes 
indispensable  to  resort  to  some  method  of  approxima- 
tion which,  while  it  grasps  the  prominent  part  of  the 
result  in  a  foi'mula  of  easy  computation,  may  throw  the 
rest,  as  it  were,  into  the  back-ground,  in  the  form  of  a 
rapidly  converging  series,  connected  with  the  foKffoing 
as  a  factor.  Stirling  gave  the  first  example  of  the^ind, 
in  his  approximation  to  the  middle  term  of  a  binomial 
raised  to  a  high  power.  Not  long  after  the  indefati- 
gable Euler,  whose  attention  seemed  directed  at  one 
instant  to  every  part  of  mathematical  science,  discovered 
a  general  method  for  the  summation  of  series  by  means 
of  an  integral  and  a  rapidly  converging  series,  {Com, 
Pelrop.  1 736,)  which,  at  the  same  time  that  it  afforded  a 
direct  and  luminous  demonstration  of  Stirling's  theorem, 
(as  the  same  geometer  afterwards  more  fully  shewed,  in 
bis  Inst.  Calculi  Difereniialis,  1755,)  opened  the  way 
.  to  those  more  general  considerations  of  the  analogy  be- 
tween the  expcments  of  powers  and  those  of  dileren- 
tiation  and  integration  which  La  Grange  discovered  in 
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1772,  and  which  we  have  already  noticed.  But  by  fir  Mi^ 
the  mo^t  extensive  views  of  this  most  interesting  iub»  «m 
ject  are  those  taken  by  La  Place  in  hia  two  memmrt  of  *~ 
1778  and  1782,  already  noticed,  and  in  the  first  put  of 
the  Theorie  Anal,  des  Probabilitis.  The  general  pnn« 
ciple  on  which  his  inquiries  proceed,  is  to  r^rd  the 
functions  under  consideration  as  arising  from  ceitiin 
equations  of  differences,  which,  by  the  substitution  of 
an  indeterminate  integral,  and  n  happy  application  of 
that  useful  artifice,  the  integration  by  parts,  are  divided 
into  two,  one  of  which  determines  the  form,  the  other 
the  limits  of  the  integral.  A  similar  artifice  applies 
with  success  to  many  of  the  most  intractable  equsdont 
of  partial  differences,  as  well  finite  as  infinitely  tnul), 
or  even  of  mixed  difierences.  Parseval,  whooe  beauti- 
ful theorem  for  the  summation  of  series  by  a  definite 
integral  is  known  to  every  geometer,  haa  shewn,  among 
others,  that  the  equation  representing  the  propsgttioo 
of  sound  in  an  atmosphere  of  three  dimensions,  is  tnwmg 
this  number ;  but  the  difiiculties  which  remain  to  be 
overcome,  owing  to  tlie  intractable  form  of  the  inte* 
ffrals  so  obtained,  (even  in  cases  which  yield  complete- 
ly to  other  methods,)  are  yet  very  great,  and  jostifjr  us 
in  dismissing  the  subject  as  one  which,  however  con* 
sidbrable  the  procress  already  made  in  it,  must  await 
its  perfection  at  the  hands  of  future  geometers. 

While  these  great  steps  were  taking  in  the  pure  ana- 
lysis, every  advance  drew  after  it  a  corresponding  im« 
provement  in  its  applications.    Indeed  many,  if  not 
the  greater  part  of  tne  analytical  methods  have  been 
indebted  more  or  less  for  their  oriffin  to  that  suocessioa 
of  difficult  problems  which  were  mscussed  by  Leibniu 
and  his  fcdlowers  during  the  early  part  of  the  iSth  cen- 
tury.   Such  were,  besides  those  already  mentioned, 
the  problem  of  the  trajectories,  or  curves  which  cot  an 
infinite  number  of  others  at  a  given  angle,  which,  ai 
we  have  seen,  led  Nicholas  Bernoulli  to  the  diicoverj 
of  the  first  equation  of  condition,  and  therefore  may  be 
regarded  as  having  opened  the  way  to  the  partial  dif- 
ferential calculus.    The  problem  of  the  tantochrone  in 
a  resisting  medium  might  deserve  a  more  particular 
history  than  our  limits  will  allow  us  to  devote  to  it, 
being  one  of  a  peculiar  and  delicate  nature,  and  having 
exercised  the  ingenuity  of  nearly  all  the  first  geometers. 
Huygens  first  demonstrated  the  tautochronism  of  the 
cycloid  in  vacuo,  and  waa  followed  by  Newton,  vbo 
extended  this  property  to  the  hypothesis  of  a  restatancf , 
constant,  or  proportional  to  the  velocity.     The  first  di« 
rect    solutions,  however,  of   the  prclilem   of  uuto- 
chrones  were  those  of  John  Bernoulli,  Acad,  Par,  \TA 
and  of  Euler,  (iv.  Old  Petersb,  Comment^  which,  hoir- 
ever,  are  of  little  use,  as  they  require  that  the  expro- 
sion  of  the  velocity  should  be  known.    Fontaine,  in 
1734,  by  employing  what  he  called  ihejlttsio^iferential 
calculus,  in  whidi  the  same  quantity  is  aupposedtovaiy 
in  two  different  manners,  (being  in  fact  not  very  diffe- 
rent from  that  used  by  Leibnita  and  the  geometen  of 
the  17th  century  for  die  problem  of  projectorics,)  gsve 
a  solution  which  appeared  so  satisfactory,  that  **(m9t 
parla  plus  des  Tautechrones."  La  Grange,  however,  wai 
not  so  easily  satisfied.     In  1767,  he  retid  a  mcipoir  to 
the  Academy,  which  re-awakened  the  Attention  ^'(l^ 
meters,  smd  gave  occasion  to  Fontaine  to  publiab  s 
somewhat  angry  refuUtion,  which  would  not  be  woitt 
our  notice,  had  it  not  produced  a  aeoond  memoir  mss 
the  pen  of  La  Grange,  which  may  be  regarded  sa  to 
upon  the  subject,  at  once  demonstratnig  the  iniufi- 
ciency  of  Fonuine's  solution,  and  including  in  ffxiem 
formulae  all  the  practicable  caaea  of  the  problrm*   *" 
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Btt-  tbis  metnoiT!  of  La  Grange,  (which  appeared  in  the  Ber- 
•  lin  Memoirs  for  1770,)  he  takes  occasion  to  annul  Fon- 
^  taine's  claim  to  the  discovery  of  the  equations  of  condi« 
tion,  and  to  assign  it  to  Nicholas  Bernoulli,  its  proper 
aothor.  The  problem  too  of  the  quadrable  spaces  of 
curves,  and  curve  surfaces,  (among  which  is  the  famous 
Florentine  Enigma  oroposed  by  Viviani  in  1692^)  as 
veil  as  those  ofrectinabie  algebraic  curves,  deserve  no- 
tice, as  having  given  rise,  in  the  hands  of  Euler,  to  m 
kind  of  indeterminate  integral  calculus  of  a  very  singu- 
lar nature.  Indeed  the  theory  of  curves,  though  sokly 
dependent  on  analytical  transformations,  yet  on  account 
of  the  relief  it  gives  to  subjects  of  abstract  speculation^ 
and  the  assistance  it  offers  to  the  imagination  in  inter* 
preting  the  peculiar  combinations  of  symbolic  language, 
nas  ever  proved  a  most  valuable  guide  to  geometers. 
There  is  nothing  which  sets  in  so  dear  a  light  the  great 
analytical  law  of  comtinuiiy,  and  the  passage  of  a  func« 
tion  in  succession  through  all  its  possible  gradations  of 
magnitude.  Nor  ought  the  superior  d^^ree  of  interest 
which  is  apt  to  be  excited  when  our  speculations  are 
seen  to  have  some  immediate  bearing,  some  hold  as  it 
were  on  the  reality  of  things,  to  be  wholly  left  out  of 
the  account. 

The  first  fruits  of  the  differential  calculus  applied  to 
geometry,  consisted  in  general  methods  for  iirawing 
tangents,  finding  radii  of  curvatures,  &c.  and  determin* 
in^  the  areas,  lengths,  and  other  particulars  of  curves, 
all  which,  though  now  familiar  in  every  elementary 
work,  were  in  their  turn  subjects  of  more  or  less  dis- 
cussion. Indeed  the  theory  of  the  cusps  and  other 
singular  points  of  curves  could  not  be  said  to  be  rightly 
understood  till  Maclaurin,  in  his  admirable  Treatise  on 
Fluxions^  (1742.)  by  applying  Taylor's  Theorem  to  the 
subject,  and  bringing  into  account  the  parts  of  the  curve 
immediately  adjacent,  first  furnished  a  sure  and  une- 
quivocal criterion  for  distinguishing  their  different 
species  from  one  another. 

Curves  of  double  curvature  and  curve  surfaces  were 
not  wholly  unknown  to  the  ancients,  though  always 
looked  upon  as  aliicris  indaginU,  The  Cartesian  geo- 
metry opened  the  way  to  their  discussion  with  the  same 
facility  as  that  of  plane  curves ;  yet  it  was  not  tiU  1730 
that  Ciairaut  first  entered  systematically  on  the  subject, 
in  his  Treatise  on  Curves  of  Double  Curvalure,  a  work 
which,  published  at  the  early  age  of  sixteen,  shewed 
what  one  day  miff ht  be  expected  from  him.  This  branch 
of  geometry,  with  that  of  curve  surfaces,  with  which  it 
is  inseparably  connected,  was  pursued  by  Hermann, 
Bernoulli,  and  Euler,  the  latter  especially  carrying  the 
examination  of  their  theory  to  a  very  considerable  ex- 
tent To  htm  we  owe  the  determination  of  the  curva* 
tures  of  different  sections  of  cttrve  siurfaces,  their  sec- 
tions of  greatest  and  least  curvature  perpendicular  to 
the  surface  at  any  point,  the  characters  by  which  it 
may  be  known  whether  a  curve  surfiice  is  capable  of 
development,  or  unfolding  into  a  plane,  &c.  (Mem. 
BerL  176O.— .Vor.  Com.  Pet.  xxi.  1768-9.)  To  no  one, 
however,  ia  the  geometry  of  curve  surfaces  more  deep- 
ly indebted  than  to  Monge,  whether  we  regard  it  m 
sn  analytical  or  geometrical  point  of  view.  By  com- 
bining the  theory  of  partial  differential  equations  with 
that  of  the  curve  surfaces  they  may  be  supposed  to  re- 
pi^esent,  and  considering  the  mode  of  their  generation 
With  relation  to  such  equations,  he  may  almost  be  said 
to  have  created  for  himself  a  new  method  of  investiga- 
tion, in  which  geometrical  considerations  are  made  to 
Mipply  the  place  of  analytical  processes,  even  in  sub- 


jects which  seem  most  peeultarly  under  the  domuiion  Mattttmap 
of  the  latter  mediod,  and  which  he  has  applied  with       ^^ 
singular  success,  not  only  to  interpret  but  to  integrate 
sucn  equations. 

Analytical  geometry,  however,  properly  so  called, 
whidi  proceeds  upon  the  sole  consideration  of  the  data 
of  the  question  put  into  symbolic  language,  making  no 
preparatory  constructions,  and  either  dispensing  alto- 
gether with  the  use  of  dia^ms,  or  employing  them 
merely  to  assist  the  imagination  in  its  conception  of  the 
data, — geometry,  in  this  state,  ia  due  solely  to  Ls 
Grange.  That  great  man,  in  his  Memoir  on  Pyramids, 
(in  the  BerUn  Mem.  for  lllS,)  first  shewed  the  practi- 
cability of  treating  the  most  complicated  questions  of 
solid  geometnr  in  this  way;  and,  what  is  very  remark* 
able,  this  mode  of  proceeding,  instead  of  inaucinff  ob« 
scanty,  as  might  at  first  be  expected,  is  remarkable  fbr 
the  luminous  and  distinct  conceptions  it  gives  of  geo-* 
metrical  questions*  The  principal  reason  of  tbis  is, 
the  extraordinary  symmetry  which  symbolical  expres« 
sions  pn^rlv  constructed  assume  in  geometrical  in* 
quiries.  This  it  is  which  renders  them  easy  of  ma- 
nagement, and  at  the  same  time  facilitates  their  inter- 
pretation into  geometrical  language  in  a  remarkable 
d^^ree,  rendering  it  indeed  so  obvious,  that  it  may  ge^ 
nerally  be  carried  on  as  a  collateral  process  with  Uie 
algebraic  reasoning.  There  is  no  author  whose  writ- 
ings furnish  more  striking  and  beautiful  examples  of 
this  symmetry  in  his  formulae,  which  speaks  to  tne  eye, 
and  enables  us  almost  to  predict  the  results  without 
executing  the  operations  required,  than  La  Granse.- 
Those  whose  inquiries  have  h«en  confined  within  what 
we  may  now  fairly  call  the  narrow  circle  of  the  ancient 
geometry,  may  reject  as  artificial  such  means  of  disco« 
very  as  depend  rather  upon  dexterity  in  the  manage* 
ment  of  symbols,  than  on  that  direct  contention  of 
mind  they  have  been  accustomed  to  consider  as  inse- 
parable from  the  abstruser  parts  of  it ;  but  to  one  fa- 
miliar with  the  difficulties  with  which  modem  inqui- 
rers have  to  contend,  and  whose  object  is  only  to  mul- 
tiply the  number  of  known  truths,  and  to  arrive  at  re- 
sults by  the  shortest  and  least  troublesome  path,  it  will 
be  quite  superfluous  to  enter  into  any  defence  of  the' 
method  which  is  new  universally  adopted.  If  the  ge- 
neral idea  of  Descartes,  whidi  reduces  the  nature  of 
every  curve  to  an  algebraic  equation,  has  been  the 
source  of  all  the  power  which  analysis  possesses  in  geo« 
metrical  inquiries,  that  of  determining  the  position  of 
evecy  point  in  space  by  co-ordinates  at  right  angles  to 
each  other,  which  Maclaurin  first  brought  into  general 
notice  by  shewing  its  utility  in  physico- mathematical 
researches,  has  proved  the  origin  of  all  its  refinement. 
Any  other  method  might  be  employed,  and  a  depar- 
ture from  this  has  sometimes  led  to  very  beautiful  re- 
sults ;  the  determination  of  points  in  space  by  their  dis- 
tances from  fixed  points,  or  from  one  another,  for  in* 
stance,  has  been  applied  with  great  success  by  Car  not, 
in  his  Geomeirie  de  Position  t  to  the  theory  of  regular 
and  irregular  solids  bounded  by  planes ;  and  his  la* 
hours  have  been  rewarded  by  the  discoverv  of  a  vast 
number  of  singularly  beautiful  theorems  of  pure  gto*^ 
roetry.  La  Gvrange,  in  a  yery  remarkable  memoir  on 
the  theory  of  the  planetary  perturbations  in  1773,  has 
attempted  to  apply  this  mode  of  representation  to  that 
diflicult  inquiry ;  but  though  the  atteiftpt  exhibits  an 
extraordinary  instance  of  the  fertility  of  his  genius, 
and  the  elegance  of  his  analysis,  the  eqnations  so  trans* 
formed  are  less  simple  and  symmetrical  than  those  ia 
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M«t|H>in»>  iirhidi  Kecta]%ul4r  ciMArdiliates  are  used.    The  Mica^  moment's  hesitation,  acknowledging  the  superiority  of  Bb:^ 

^'^       niqve  Antd^ique  of  this  great  geometer  is  replete  with  his  rival,  throwing  aside  his  own  methods,  and  bending     *» 

instances  of  the  power  dt  symboh'c  langtiuze  in  repre»  his  wbde  attention  to  the  study  and  ducidation  of  tbe  ^'^ 

senting  purely  geometrical  conditions.     This  subject  new  calculus.     Euler  immediately  composed  sereml 

has  been  much    and  very  deservedly  cultivated  in  memoirs  upon  the  subject,  in  one  of  which  is  coQt4ii). 

France,  andhas  of  late  been  exhibited  in  a  very  syste-'  ed  that  f uiraamental  idea  which  La  Grange  himself,  after 

matic  and  complete  form  by  La  Croix,  in  the  first  vo*  many  attempt^,  adopted  as  the  means  of  connecting  the 

lume  of  his  great  work  on  the  differential  and  integral  calculus  of  variations  with  his  peculiar  views  of  the  dif. 

calculus :  A  work  it  is  impossible  not  to  recomnsend  ferential  calculus.    (See  V^biations.) 
in  the  strongest  terms  to  every  reader  who  would  wish 

to  see  nearly  the  whole  of  what  is  essential  in  analysis.        We  have  purposely  avoided  to  speak  of  die  almost  in*  ^W^ 

as  it  stands  at  present,  brought  under  his  view  by  the  aumerahle  apphcaUons  of  mathematics,  9B  it  would  lead  ^'^ 

hand  of  a  perfect  master  in  the  art  of  corapilatioo.  us  too  far,  and  their  history  fidls  more  properiy  under  "^^ 

Calcuhuof      Conscious  of  the  advantages  to  be  derived  in  all  ap-  their  peculiar  heads.    The  great  problems  of  medium.  ^^ 

▼ariations;    plications  <yf  analysis,  from  uniformity  of  investigation  oal  {Ailoaophy,  however,  have  exerted  so  striking  an  in- 

and  simplicity  of  principle,  it  was  not  to  be  supposed,  fluence,  not  only  in  exciting  the  ingenuiQr,  but  in  di* 

that  when  its  language  had  attained  some  perfection^  recting  the  researches  of  the  abstract  speculator,  thu 

geometers  would  allow  any  consi^abk  class  of  pro*  we  cannot  dose  this  article  without  noticuag  some  of  the 

blems  to  remain,  whidi  demanded  a  peculiar  mode  of  principal  steps  by  which  calculation  has  beenappliedts 

treatment,  auch  as  that  which  Euler  and  the  BemouL-  such  subjects,  and  the  |Mro|mre8sive  improvements  whidi 

lis  had  applied  to  Isoperimetrical  question*.    There  the  mode  of  treating  them  nas  underffonei.    Thetheorj 

was  something  in  the  idea  of  breakii^  up  an  integral  of  statics,  as  far  as  relates  to  dieequmbrium<^a  single 

expression  into  its  diementary  particles,  and  ezaauning  point,  may  be  considered  as  CQm|Meiely  reduced  to  ma- 

them  by  parcels,  which  (to  useLa  Grange's  exmression,)  thematical  investigation  by  the  discovery  <^  the  com* 

destroyed  the  whole  mechanism  of  the  int^prafcalculus,  position  of  forces  as  distinct  from  that  of  motions.  Thii 

and  r«idered  it  necessary  either  to  seek  some  new  foun-  principle,  which  was  formally  propounded  about  the 

dation  lor  that  calculus,  or  to  devise  a  mode  of  treat-  same  time  by  Newton,  in  the  Princifria,  and  by  Van* 

ment  more  consonant  with  the  ordinary  course  of  ana*  gnon,  in  his  Profet  d'une  NmtveUe  Micanimte^  but  the 

lysis.    The  processes  of  Euler,  as  we  have  seen  in  the  substance  of  which  is  to  be  found  in  a  wow  of  Simoo 

article  IsopSRiMBTRieAL  Problbiis,  were  after  all  in-  Stevin»  of  a  much  earlier  date,  {HifpomnenuUa  Maik^ 

complete,  and  it  was  expressly  to  remedy  these  incon-  malica,  1605,)  always  furnishes  eonditiona  which,  cither 

yenienees,  and  ^apotj  thc»e  deficienoes,  that  La  Grange,  by  geometrical  construction  or  analytical  treatment,  «if« 

in  17GO,  invented  nis  calculus  of  variations.    This  cal«  fice  to  determine  the  position  of  the  point,  or  the  rda* 

cuius,  the  first,  as  it  was  one  of  the  greatest  discoveries  tion  of  the  forces  in  the  case  of  eouilibrinm.    In  more 

of  its  illustrious  author,  may  be  described  as  having  for  complicated  cases,  either  the  rigiai^  of  the  system,  or 

its  general  object  the  estimation  of  the  changes  which  the  assumed  principle  of  virtual  velocities  whicA  Gahleo 

functions  (and  in   particular,  integrals  and  implicit  had  observed  to  hold  good  in  certain  caaes^  and  whidi 

functions,)  undergo  by  arbitrary  and  infinitely  small  va-  his  followers,  by  an  over-hasty  and  most  unphiloio|)hii 

riations,  either  in 'the  magnitude  of  the  quantities,  or  cal  generalization^  extended  (without  proof)  to  all,  wai 

i which  gives  the  calculus  its  peculiar  character,)  the  called  in.  John  Bernoulli,  in  I717f  was  the  fint  who 
brm  of  die  functions  on  which  they  depend.  The  so-  could  justly  be  said  to  Icn^tw  the  great  generality  of  thii 
hition  it  affcH'ded  of  the  problems  whidi  gave  it  rise,  principle,  and  pointed  out  its  use  in  tlw  solution  of  pro- 
was  so  complete,  tliat  it  would  be  vain  to  look  for  any  blems.  It  was  soon  after  applied  by  Varignon,  in  his 
thing  farther,  whOe  its  powers  extended  far  beyond  NottveiU  M6camque,  to  a  great  variety  of  qncfttionsr 
these  limits,  bearing  nearly  the  same  relation  to  this  (IT^^i)  and  after  undergoing  various  transformattooi 
particular  application,  that  the  differential  calculus  does  io  the  hands  of  Maupertuis,  Euler,  and  Couitivron,  be- 
to  questions  of  ordinarv  maxima  «id  minima.  There  came  at  length,  in  those  of  La  Grange,  the  connecting 
is,  perhaps,  in  the  whole  history  of  science,  nothing  in  link  between  the  mechanical  considerations  of  the  doc- 
a  moral  point  of  view  so  sublhne.  We  may  say  so  aroct-  trine  of  equilibrium,  and  the  analytical  processes  of  the 
ing,  a&  tne  conduct  of  Euler  on  Uiis  occasion ;  it  is  one  calculus  oi  variations,  and  in  consequence  the  foondi* 
of  those  traits  of  intellectual  nobility  which  shed  round  tion  of  analytical  mechanics.  It  must  be  allowed,  hov* 
a  character  a  glory  sui|>a8sing  that  of  any  scientific  dis«  ever,  that  neither  in  point  of  evidence  nor  simplidtj  ii 
covery.  Standing,  as  he  then  did  by  universal  suffrage,  it  calculated  for  a  first  prindple ;  and  though  the  fr«^ 
at  the  head  of  mathematical  science,  into  every  part  of  meter  last  mentioned,  io  thcf  second  edition  of  his  He* 
which  he  had  pushed  his  inquiries  with  a  success  un-  eanique  Anaiytiqiaft  has  given  a  most  ingenious  and  ge* 
known  before-ldistinguished  beyond  any  geometer  be*  nerai  demonstratkm  of  it  from  the  property  of  the  poU 
fore  or  since,  for  the  inexhaustible  fertility  of  his  inven*  ley;  yet  the  course  pursued  by  La  Place,  in  theintro* 
tion,  he  had  lavished  on  this  one  subject  with  peculiar  ductorv  chapters  of  the  Mdcaniqite  Celeste,  setting  oot 
complacency  all  the  resources  of  his  ^^enius,  and  at  from  the  composition  of  forces,  and  thence  deducing 
.  length,  afler  years  of  laborious  investigation,  might  con*  the  principle  oi  virtual  velocities  in  all  its  gencndity 
gratulate  himself  on  seeing  all  his  difficulties  vanish  be*  as  a  convenient  transformation  on  which  to  groaod  ths 
fiire  him :  Yet  no  sooner  did  a  young,  and  till  ^en  al«  analytiosl  artifici^  of  the  scienoe,  seems  more  naturd; 


most  unknown  individual,  pn^Mae  a  method  which,  thouj^h  the  transition  from  the  equilibrium  of  a  natoi* 

though  grounded  en  one  of  nis  own  remarks,  had  Smt  al  pomt  to  that  of  a  system  in  tiie  latter  method,  re* 

its  avowed  object  to  supersede  all  his  processes,  and  quires  some  steps  which  are  avmded  by  the  fonncr. 

render  obsolete  the  resiut  of  so  mudi  labour,  leaving  The  eouilibruim  of  fluids  was  a  sulject  of  moch 

them,  like  those  of  Cavaleri,  Fermat,  and  Wallis,  before  greater  difficulty.     Even  Huygens  and  Newtoo  had 

the  invention  of  the  differential  calculus,  no  place  but  erred  in  thor  estimate  of  the  oonditions  aeoessarv  &• 

in  the  history  of  scienoe— -than  we  find  him,  without  a  its  establishment,  in  the  important  problem  w  ^ 
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Bt.  figure  of  th«  «trth.    To  those  |iropo9ecl  by  Newton,    trace  more  carefiilly  the  fcecrct  process  \rhich  takei  Mathcm*- 
i^cUurin  added  othen,  in  his  theory  of  the  equilibri-     place  on  the  communication  of  motion  from  particle  to  ,^'^^ 

^^  um  of  a  revolving  spheroid,  which  shared  the  prize  of    particle,  anticipated  in  some  measure  the  meaning,  if        * 
the  French  Academy  in  1740 ;  « theory  which  it  will    not  the  general  enunciation  of  that  famous  principle 
icarcely  be  too  madi  to  regard  aa  exhibiting  the  most    which  would  alone  hare  immortalised  the  ^ame  of 
perfect  specimen  of  the  geometrical  method  of  invcsti-    D'Alembert,  and  which  put  a  final  end  to  all  difficulties 
gation  in  the  mixed  scienoea  yet  produced.     It  was    in  the  science  of  Dynamics,  by  reducing  all  its  problems 
Clairaut,  however,  who,  taking  up  the  subject  in  a  more    to  equivalent  cases  of  equilibrium,     f  See  Mechanics, 
general  point  of  view,  stated  it  as  a  necessary  condi-    Principlb  of  Lt  AltmherL^  This  was  laid  down  for  the 
tioD,  that  every  canal  of  single  or  double  curvature  ter-    first  time,  by  its  author,  m  174^»  5n  his  Traiii  de  Dy* 
minating  in  the  surface,  orre-entering  into  itself,  should    namiqae^  and  though  a  great  degree  of  obscurity  and 
be  separately  in  equilibrio,  in  virtue  of  the  forces  which    unnecessary  complication  reigns  throughout  his  own  ap« 
solicit  it«««  condition  which  Robison  (in  his  System  of  plications  of  it,  was  soon  found  to  furnish  with  the  ut-* 
Mechaniad  Pkii.  AHron.  474,)  has  indeed  shewn  to  he    most  facility  the  means  of  including  ever^  dynamical 
included  in  Maclanrin'e,  in  the  case  of  an  homogeneous    problem  in  its  proper  equations.    The  prmciple,  as  it 
fiaid ;  but  this  limitation  is  unnecessary,  and  Clairaut    is  now  usually  stated,  appears  of  such  elementary  sim« 
was  the  first  to  derive  from  his  condition  the  correct    plicity,  that  we  wonder  it  should  ever  have  proved  of 
and  general  laws  which  regulate  th^  equilibrium  of  a    such  momentous  importance ;  and  it  is  only  when  we 
fluid  mass  acted  on  by  any  forces,  and  to  point  out  their    know  that  men  of  the  greatest  genius  were  embarras* 
connexion  with  the  equations  of  condition  which  render    sed  by  difficulties  of  which,  in  consequence  of  it,  we 
a  function  an  exact  differential.  In  the  Berlin  Memoirs,    now  hear  no  more,  that  we  can  be  brought  to  estimate 
1750,  Ettler  dednced  the  same  laws  more  simply  from    its  value.    It  is,  m  fact,  a  striking  instance  of  the  influ« 
the  necessity  of  a  particle  at  any  depth  being  equally    ence  the  manner  of  wording  an  obvious  truth  may  have 
urged  in  opposite  directions,  in  virtue  of  die  acting  for-    oh  its  applications.    A  rigorous  solution  of  the  great 
ces,  and  the  ayaquth-versum  pressure  of  the  fluid.    This    problem  of  the  precession  of  the  equinoxes,  and  an  exact 
latter  principle^  on  which  oepends  the  *'  Hydrostatic    theory  of  the  motion  of  fluids^  disencumbered  of  every 
psradox,"  was  demonstrated  by  Stevin,  in  the  work    bjrpothetical  restriction,  were  the  first  fruits  ofthisca« 
above  cited,  by  supposing  the  rigidity  of  a  part  of  the    pital  step.    Hydrodynamics  was  a  science  unknown 
fluid ;  but  it  was  reserved  for  La  Grange  to  shew,  by  a    to  the  ancients,  and  it  was  onljr  in  the  hands  of  Newton 
very  refined  analysis,  the  necessary  connexion  of  this    that  it  first  could  claim  the  title.     The  empirical  law 
property  with  the  internal  constitution  of  a  fluid  re-    of  Torricelli,  for  the  velocity  of  a  fluid  flowing  from  a 
garded  as  an  assemblage  of  independent  and  perfectly    large  vessel  through  a  small  orifice,  engaged  tliat  great 
moveable  molecnles  kept  at  a  distance  from  one  an-    geometer  to  undertake  its  demonstration,  in  which  it 
other  by  their  mntnal  repulsion,  and  thus  to  reduce  the    must,  however,  be  confessed,  he  fell  into  a  strange  and 
etjoitibnum  of  fluids  to  precisely  the  same  principles    very  obvious  mistake  in  principle.    His  comparison  of 
with  that  of  aolids.  the  motion  of  waves  to  that  of  a  fluid  oscillating  in  a 

The  motion  of  a  material  point  in  free  space,  under    canal,  though  less  obviously  erroneous,  was  in  point  of 
the  influence  of  accelerating  forces,  is  a  problem  which    fact  not  much  more  happy.     Varignon  gave  a  more  le<^ 
the  prtnctples  laid  down  in  the  Princrpia  are  fully  ade-    gitimate  explanation  of  Torricelli's  law,  which  in  the 
qoate  to  reduce  to  the  diflPerential  equations  on  which    extreme  case  contains  the  true  theory.     The  opposite 
iu  solution  depends.    This,  it  is  true,  is  not  the  course    extreme  of  fluids  running  through  pipes,  was  treated 
puranedin  that  immorUl  work,  the  synthetic  methods    by  Daniel  Bernoulli  in  his  Hydrodynamique,  (1738,) 
there  followed  admitting  no  direct  investigation  of  the    by  the  principle  of  the  vis  viva,  and  his  analysis  is  re- 
kind— but  the  diflercntial  calculus  under  the  form  of    markablefor  its  elegance.  The  principle  of  D*Alembert, 
prime  and  ultimate  ratios  is  perpetually  employed,  and    however,   having  furnished  that  geometer  with  the 
tiie  immediate  followers  of  Newton  did  not  hesitate  to    means  of  reducing  all  dynamical  problems  to  equivalent 
make  such  use  of  the  algebraic  calculus,  and  the  inverse    statical  ones^  and  the  equilibrium  of  fluids  being  at 
methods,  as  their  improvements  in  analysis  from  time    length  completely  understood,  this  noble  application 
to  time  admitted,  in  consequence  of  which  a  number    presented  itself  at  once,  and  he  was  thus  enabled  to  in- 
of  dynamical  questions,  relatmg  to  the  motion  of  bodies    elude  the  whole  theory  of  fluids,  as  well  elastic  and 
round  oentrea,  or  in  resisting  media,  were  treated  ana-    compressible  as  "the  reverse,  in  equations  rigorously 
htically  with  complete  success.     But  there  were  yet    true,  and  dependent  on  no  simplifying  supposition  or 
oifficttlties  of  a  higher  kind,  difficulties  in  principle,  to    case  of  ease     This  great  step  was  taken  on  occasion  of 
be  surmounted  before  mechanical  problems  could  be    a  prize  proposed  by  the  Berlin  Academy  on  the  resist- 
regarded  as  completely  reduced  to  mathematical  inves-    ance  of  fluids  in  1750,  and  in  his  essay  on  the  same  8ub« 
tigiition«^  About  the  period  from  17S6  to  1743,  the    ject  in  1752.      His  equations,  however,  yet  wanted 
BemoulKs,    (John  and  Daniel,^  Clairaut  and  Euler,    something  in  point  of  simplicity,  and  even  generality 
had  kept  up  an  interchange  of  difficult  problems  on  the    and  it  is  to  Euler  we  owe  the  first  completely  general 
aiodons  of  bodies  connect  with  each  other  or  with    formulae  €dt  the  motions  of  fluids,  founded  on  the  laws 
fls^  obstacles,  or  otherwise  constrained  in  their  natural    of  their  equilibrium,  and  expressed  in  the  maple  and 
dnectioDs— ^problems  rendered  interestmg  at  once  by    luminous  notation  of  partial  differences.      It  is  truss 
their  singularity  and  the  want  of  a  general  principle  for    these  equations  are  of  the  most  intractable  k  nd  ;  but 
their  sdntion.    That  of  the  conservation  of  active  forces    we  are  at  least  pertain,  that  whenever  the  problem  un* 
(pirwM  vharum,)  proved  of  eminent  use  in  ^ese  inqui«    der  consideration  is  susceptible  of  a  rigorous  solution^ 
riei.    It  was  first  set  up  without  proof  by  Huygens,    they  wiH  of  necessity  be  integrable  of  tncmselves,  and 
onoooasionof  the  problem  of  the  compound  pendulum    that  in  all  other  cases  the  most  direct,  nay  the  only 
ind  centre  of  oseillation ;  but  though  an  exact  solution    method  of  approximatkig  to  the  truth,  will  be  to  have 
yas  obtained  by  the  use  of  it,  John  Bernoulli  was  the    recourse  to  toemi  boweyer  unmanageable  they  may 
6nt  who  gsiye  a  logical  onoi  and  being  thus  led  to    be. 
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By  sQoh  steps  the  applicaUon  of  the  analytical  me- 
thods to  dynamical  problems  was  now  become  fiimiliar. 
Geometrical  constructions  were  still  resorted  to,  to  ob- 
tain expressions  for  the  forces,  to  resolve  them  in  suit- 
able directions,  and  even  in  some  cases  to  estimate 
their  momentary  effect ;  but  this  done,  the  inverse  me- 
thods of  the  differential  calculus  were  almost  univer- 
sally resorted  to  as  the  means  of  obtaining  a  final  solu- 
tion either  rigorously  or  approximately  true.  The  way 
was  thus  at  length  laid  open  to  a  more  extensive  re- 
sumption of  the  great  problems  of  the  celestial  motions, 
which  for  40  years  haa  remained  nearly  in  the  state  to 
which  Newton  had  brought  it,  in  his  lunar  theory, 
(which  appeared  in  David  Gregory's  Asironom^  m 
1702,  and  was  afterwards  transrerred  to  the  second 
edition  of  the  Prifwipia,)  if  we  except  the  labours  of  a 
few  very  respectable  commentators  of  the  latter  work. 
To  forsake  the  methods  of  so  profound  a  master,  and 
enter  upon  a  field  which  promised  to  present  the  most 
discouraging^  obstacles,  was  an  idea  which  none  but  a 
very  superior  genius  could  entertain  for  a  moment. 
It  was  in  1743  (a  year,  as  we  have  seen,  for  ever  me- 
morable in  the  history  of  dynamics)  that  Clairaut  turn- 
ed his  serious  attention  to  the  study  of  Newton's  lunar 
theory,  from  which  not  finding  the  satisfaction  he  de- 
sired, he  at  length  ventured  to  abandon  altogether  the 
^^metrical  made  of  approximation  there  employed^ 
and  commit  himself  entirely  to  the  guidance  of  the 
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sessed  a  peculiar  talent  Ibr  comparing  and  esthnstiog  ViM 
methods— «  kind  of  intuitive  insist  into  the  advim  ^ J 
tages  and  disadvantages  of  the  various  lights  in  wiiidi  ^^f^ 
a  subject  might  be  oonsidered-»and  a jpower  of  picw 
dieting,  as  it  were  before-hand,  the  effect  of  a  iaog 
train  of  analytical  operations.  A  severe  and  unips* 
ring  critic  of  the  methods  of  others,  and  of  Clairaut  in 
{Murticular,  he  was  yet  not  peculiarly  happy  in  eipo- 
sing  his  own,  (which  were  generally  exceilcrit  in  tbeir 
principle  and  conception;)  and  in  his  mathematicil 
writings,  the  classical  elegance  of  his  language  is  of- 
ten  strongly  contrasted  wiui  the  obscurity  uid  want  of 

Smmetry  of  his  analysis.  In  reading  his  mvestigatioiu, 
ere  is  usually  much  mechanical  labour  required  to  per- 
form his  operations^  and  yet  more  inteUectual  eflbrt  to 
pursue  his  reasonings ;  while  in  this  particular  resesrdi, 
he  seems  to  have  wanted  patience  and  persevennce  in 
following  up  the  application  of  even  his  most  striking 
ideas,  and*  in  consequence,  to  have  miawd  some  of 
their  most  important  inferences. 

A  happy  medium  between  the  defiscts-i^we  onglitifli?. 
rather  to  say  combination  of  the  excellences  of  these 
very  opposite  geniuses,  and  endowed  witli  perfections 
peculiar  to  himself,  was  Euler.  Of  his  admiraWe  qoi- 
iities  as  a  man,  we  have  already  seen  a  striking  in- 
stance. As  a  mathemattcian,  to  all  the  pcrsevermoe  of 
the  most  determined  calculator,  he  united  a  vastnesi  of 
conception  which  the  wildest  speculator  might  axrj 


symbolic  analysis.    Already^  towards  the  latter  end  of    and  a  restless  activity  and  variety  of  inventive  power; 


1746,  he  had  obtained  the  differential  equation  of  the 
lunar  orbit,  and  integrated  it  by  a  first  approximation 
in  the  simplest  state  of  its  perturbations,  by  employ- 
ing the  expressions  of  the  tangential  and  normal  forces 
he  had  obtained  in  his  first  inquiries.    By  a  coinci- 
dence which  marked  at  once  the  ripeness  of  the  sub- 
ject for  investigation,  and  the  uniform  operation  of  the 
mstruments  they  employed,  Euler  and  D' Alembert  se- 
parately undertook  the  analysis  of  the  <<  problem  of 
tfiree  bodies,"  in  the  same  year  (1747)  in  which  Clai- 
^aut's'memoir  appeared^  and,  as  well  as  that  geometer, 
were  separately  led  (by  a  peculiarity  in  the  problem 
of  which  they  could  not  then  be  aware,  and  which  ren- 
ders a  first  approximation  to  certain  among  the  lunar 
inequalities  insufficient)  to  results  differing  so  widely 
fVom  those  of  observation,  thsit  even  a  doubt  of  the 
Newtonian  law  of  attraction  began  to  be  entertained. 
Clairaut,  the  first  to  express  this  doubt,  was  the  first  to 
obviate  it,  by  pushing  his  approximation  to  a  greater 
length ;  and  finding  himself  again  supported  by  an  in- 
dependent investigation  of  Euler,  a  full  reliance  on  the 
law  of  attraction  was  produced,  and  the  greatest  ardour 
infused  into  the  inquiry.    Without  tracing  tfie  farther 
progress  of  the  lunar  and  planetary  theory,  it  is  to  our 
purpose  to  remark,  that  the  characteristic  traits  of  ge- 
nius of  these  great  geometers  may  be  clearly  discerned  ,  . 

in  their  researches  about  this  time.     The  analysis  of    equations  of  a  body's  motion ;  thus  reducing  them  to 
^t  •      ,,.•_.    ^         *,,..,.  «.     their  true  pkce  in  a  philoscfiiicad  arrangement  of  lowv- 

ledge,  and  preparing  the  way  to  a  systematic  analrsis 


of  which  human  nature  has  perhaps  afibrded  no  oOmt 
instance,  and  which  never  \m  him  at  a  loaa  for  meani 
to  accomplish  his  immediate  object,  though  he  oocaaon* 
ally  suffered  himself  to  be  hurried  aside  bv  it  fiom  the 
steady  pursuit  of  his  more  remote  one.  Tliere  are  few 
dTthe  great  ideas  which  have  directed  succeeding  sna- 
lysts  in  these  difficult  researches  which  Euler  did  not 
first  strike  upon,  or  at  least  divide  the  merit  of  their 
invention.  The  first  introduction  of  the  rectangnbr 
co-ordinates  into  the  analytical  thecffv  of  the  cdiefltisl 
motions,  whidi  Maclaurin  had  employed  with  sadi 
elegance  in  his  geometrical  methods^  was  made  by  him 
in  his  memoir  (v  1733,  on  the  Lunar  theory  ;  and  the 
meUiod  &£  the  variation  of  the  arbitrary  censtuits,  ex- 
panded afterwards  by  La.  Grange  into  so  sublime  a  theo- 
ry, likewise  occurred  to  him  among  his  first  ideas.  Hit 
extreme  modesty  in  advancing  na  claims  to  what  was 
strictly  his  own,  and  the  harshness,  not  to  say  mjastice» 
with  which  he  invariably  judged  his  own  mctfaodit 
ought  to  raider  us  doubly  careutl  in  attrilmting  to  him 
his  due  share  in  every  improvement. 

Clairaut  was  the  first  who  observed  the  connexion  of 
those  general  propositions,  which,  under  the  names  of 
the  conservation  ai  areas,  of  active  forces,  and  of  the 
motion  of  the  centre  of  gravity,  had  long  rendered  wch 
assistance  in  dynamical  inquiries,  with  the 


ffbaracttr  ^  Clairaut  is  that  of  a  profound  calculator,  bent  on  useful 
of  Clairaut ;  gppiications — pursuing  his  end  by  the  most  direct  means 
— and  with  little  artifice  or  solicitude  about  the  neat- 
ness of  his  formula?,  provided  the  numerical  exactness 
of  the  results  be  insured.    The  choice  of  his  co-ordi- 
nates, and  his  manner  of  resolving  the  forces,  are  not 
the  most  convenient;  yet  such  waa  his  talent  for  prac- 
tical Applications,  that  he  alone,  of  those  who  have  oc- 
cupied themselves  with  the  inquiry,  lost  none  of  his 
labour,  and,  pursuing  one  leading  train  of  substitution 
and  reduction,  made  all  his  earliest  researches  subser- 
mD  Alem-  yj^j^^  ^  y^  joaore  matured  vicws.--D'Alerobert,  a  man 
*         of  extreme  acuteness  and  subtlety  of  reasoning,  pqe- 


of  the  motion  of  a  body  acted  on  by  any  forces  what- 
ever. This  he  did  in  a  little  memoir,  inserted  in  the 
Journal  des  Savans  for  Au^st  1759*  It  is  tne  hit 
analysis  is  directed  more  unmediately  to  the  prob- 
lem of  three  bodies;  but  the  artifice  by  whkh  be  oma- 
bines  the  differential  equations  of  their  motion,  wsto 
obtain  the  integrals  expressing  these  laws,  is  applicable 
in  general,  and  though  now  Suniliar  to  one  ever  $0  littie 
acquainted  with  the  subject,  must  be  regarded  as  ray 
ingenious  for  a  period,  when  symmetry  in  the  n**?^ 
ment  <^  symbola  was  not  so  much  attended  to  as  it  bss 
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■f  nnce  been.  CSftinmt  died  in  1765^  in  the  vigour  of  his 
•  ftcaltieB;  bat  the  time  was  lonff  gone  by  when  the 
*^  progress  of  science  could  be  retsraed  by  the  loss  of  an 
^  mdividual,  bowever  distinguished.  A  more  consum- 
Bute  analyst  than  Clairaut^— a  more  profound  reasoner 
khan  D'Alembert, — a  more  oomprehensiTe  genius  dian 
Eoler,  and  thoa^h  less  exttbenuitly  inventive,  more 
perfect  and  effective  in  his  inventions,  had  now  com- 
menced his  career.  Already  in  1764,  (in  a  Menunr  mi 
ihe  Uhratkm  of  ike  Moan,)  Lapange  had  began  to 
avail  himself  of  that  powerful  pnnciple'  of  virtual  velo- 
cities,  whose  history  we  have  already  traced.  A  fresh 
impttlse  seemed  now  to  have  been  given  to  sdence, 
and  from  this  period  scaree  a  year  passed  uns^nalised 
by  some  new  and  important  mscovery  in  the  system  of 
the  world;  and  by  tne  emuldus  but  united  labour^  of 
Lagrange  and  Laplace,  the  state  of  mechanical  science 
was  by  degrees  brouji^t  to  that  pitch  of  perfection  in 
which  such  works  as  the  Mioanique  Anaiytique  of  the 
finmer,  and  the  Micanique  Ctkste  of  the  latter,  could 
eiist  and  be  appreciated.  The  first  of  these  immortal 
prodttctiona,  wtodi  appeared  in  1788,  (precisely  a  cen- 
tury after  Newton  first  r^idered  dynamics  a  science,^  is 
a  compendium  of  the  general  formulae  and  analytical 
artifices  necessary  for  Uie  treatment  of  every  problem 
which  can  be  proposed  en  the  equilibrium  or  motion 
of  matter.  The  principle  of  viitual  velocities,  translated 
ioto  an  equation  by  means  of  the  calculus  of  variations, 
and  extended  by  tne  help  of  D'Alemiierf  s  principle  to 
cases  of  motion  as  well  as  rest,  is  made  to  anbrd  a  sim« 
pie  and  expressive  formula,  embracing  every  efiect  the 
agency  of  mechanical  force,  under  whatever  variety  of 
combinations,  can  produce.  A  oniform  train  of  analy- 
tical processes  is  then  exhibited,  adapted  to  the  parti- 
cular cases  of  the  greatest  importance  or  most  fre- 
quent occurrence,  by  which  the  consequences  of  this 
fundamental  equation  are  developed  in  succession,  and 
reduced,  Mi(/erfttere  oJiafyfe,  to  the  equations  of  total  or 
partial  differentials,  on  whose  integration  the  solution 
of  the  problem  radically  depends. 

In  filltng  up  the  great  -outline  which  the  Mecanique 
AnaUftique  presents,  the  genius  of  successive  genera- 
tioos  may  yet  be  exhausted.  In  this  honourable  task, 
the  great  names  we  have  just  mentioned  stand  indeed 
foremost,  but  not  alone.  The  spirit  of  research  seems 
to  have  gathered  strength  with  every  new  advance, 
and  the  recent  memoirs  of  a  Poisson,  a  Biot,  and  an 
lyory,  have  shewn*  that  the  broad  foundation  thus  laid 
bids  fair  to  be  comj^eted  by  an  answerable  superstruo* 
tare ;  and  that  even  difficulties  of  analysis,  till  lately 
looked  upon  as  insuperable,  may  be  directly  contend- 
ed with  and  overcame.  For  a  knowledge  of  their  la- 
boan,  however,  we  mnst  refer  to  the  different  acade- 


oHcal  collections  of  which  they  form  a  part,  as  it  would  Matheiaa^ 
be  entirely  inconsistent  with  our  plan  to  enter  into  any      ^^ 
account  of  them. 

An  enumeration  of  the  writings  even  of  the  chief 
mathenuiticians  could  not  be  compressed  in  any  ordi- 
nary limits.  In  the  preceding  pages,  we  have  already 
pointed  out  the  most  important  works  to  the  notice  of  * 
the  reader,  while  those  elementary  and  other  works 
which  contain  the  most  exact  <x  comprehensive  view 
of  the  several  branches  of  the  science,  will  be  found 
enumerated  at  the  end  of  their  proper  articles :  For 
those,  however,  whose  taste  and  pursuits  lead  them  to 
require  a  more  detailed  account  of  mathematical'  bib- 
liography, we  cannot  do  better  than  refer  them  to  the 
Rq^ertorium  Malkemaitcwm  of  Reuss,  in  which  will  be 
found  nearly  every  memoir  in  academical  o^lections^ 
or  treatise  of  any  consequence,  arranged  under  their- 
several  departments*  Meanwhile,  for  the  convenience 
of  our  readers,  we  subjoin  the  following  taUe  of  re- 
ierence  to  the  various  articles  on  the  Pure  Mathedia* 
tics  contained  in  the  present  work. 

Algebra,  toI.  i.  p.  41 5. 
Analysis,  vol.  i.  }^*  7l8. 
Arithmetic,  vol.  li.  p.  S6Q. 
AKiTHMBTrc  OF  SiNES,  voL  il.  p.  42$. 
Chances,  vol.  v.  p.  736. 
Conic  Sections,  vol.  vii.  p.  132. 
Curves,  vol.  vii.  p.  521. 
Fluents.    See  Fluxions. 
Fluxions,  vol.  iz.  p.  382. 
Functions,  vol.  x.  p.  30. 

GXOMETRY,  vol.  X.  p.  185. 

Imaginary  Quantities,  vol.  xn.  p.  4* 

Interpolation,  v6L  xii.  p.  I69. 

I  so  PERI  metrical  PROBLEMS,  vol.  xii.  p.  320. 

Locus,  vol.  xiii.  p.  62. 

Logarithms,  vol.  xiii.  p.  fi2. 

Notation. 
Numbers. 

PORISMS. 

Series. 

Transcendents. 
Trigonometry. 
Variations. 

Under  these  heads  the  reader  will  find  the  various 
branches  of  mathematical  knowledge  treated  as  fully 
as  could  have  been  expected  in  a  work  like  ours. 
Those  who'wish  to  investigate  these  branches  of  Pure 
Mathematics  more  profoundly,  will  find  under  the  dif- 
ferent articles  the  most  copious  references  to  the  va« 
rious  works  which  have  been  written  on  the  subject, 
(j.  r«  w.  H.) 


MAT 
^      MATLOCK  is  the  name  of  a  village  and  parish  of 
^^  England,  in  the  county  of  Derby.      The  village  is 
findj  situated  on  the  eastern  bank  of  die  river  Der- 
yrent,  whidi  is  crossed  by  a  neat  stdne  bridge.    It 
i<  bnih  of  stone;    and    the   church,   consistmg   of 
ft  nave,  side  aisles,  and  a  small  chancel,  is  situated 
^  Mme  distance  ftom  the  village,  on  tJie  verge  of  a  ro- 
mantic rodL     The  chief  manufacture  is  that  of  cotton, 
the  iiihabitants  being   principally  employed  in    the 
nrighbouring  lead  mines. 
Matlock  Baik  is  beautifully  situated  on  the  west  side 


MAT 

of  the  Derwent,  about  a  mile  and  a  half  80uth*soudi«  Matlock: 
west  of  the  village.  In  I698,  when  ito  warm  springs  ' 
began  to  exdte  attention,  tliue  place  was  occupied  by 
the  cottages  of  a  few  miners.  The  original  bath 
was  then  built,  and  also  a  house  for  the  acoommoda« 
tion  of  visitors.  A  stone  bath  and  lodging-house  were 
afterwards  erected  upon  the  discovery  of  a  second 
springy  at  the  distance  of  a  quarter  of  a  mile  from  the 
iffst;  and  a  third  bath  and  lodging-house  were  erect- 
ed when  a  third  spring,  was  ibond  at  a  later  period. 
These  buildings  are  elegant  and  commodious,  and  are 
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M««lock    respectively  cdled  tbe  Old  Butb,  .die  New  Bath,  aad    brot^t  me  your  watch,  which  I  now  reator^^  tw,** 

MiiJLrtuiF  ^®^<*^«*>  «^^*  •!<>"«  ^^^  •  ^«^  private  kidgiiig*    After  being  loaded  with  favoura  by  tbe  emperar  and 

s^^r^^  houses,  they  are  capable  of  acoommodatiiig'  more  than    empress,  he  returned  to  Berlin.    In  174fi»  be  wsimde 

*^^   500  perskms.  The  Mattock  season  begins  about  the  end    director  of  the  Academy  of  Sciences ;  and  in  174S,  he 

of  April,  and  continues  till  f>Io¥ember.  was  elected  one  of  the  40  members  of  the  Fnoch  Act* 

For  farther  information  respecting  the  waters,  &c.    demy ;  and  he  bad  the  honour  of  being  tbe  fint  irb 

of  Matlock,  aee  our  article   DBRBYfiHiRS,  vol.  vii.    was  at  the  same  time  a  member  of  both  the  Pariaiio 

{K  67&,  677 ;  the  BeauHes  of  England  and  Wales,  voL    academies.    Having  again  assumed  tlie  chamcter  of  i 

}iii  p.  504 ;  Pilkington's  Viem  m  ike  Present  Siaie  of  soldier,  he  was  present  at  the  si^e  of  Friboarg,  md 

Derbyshire,  Derby,  1769 ;  and  Bray's  Sketch  tfa  Tour    was  qipoinfeed  by  the  Marshal  Coigny  and  Count  (fAr* 

in  Derhmhirei  London,  1 783.  genson  toxarry  to  the  king  of  France  the  account  d  the 

MATTER.    See  Boscovich's  Theory,  Mid  Mbta*    surrender  of  that  dtadeL 
CHVSfCs.  In  1744,  Maupertuis  returned  to  Basle,  when  a  mir< 

MAUPERTUIS,   PcTBR  Lnwis  Mouau  ns,   an    riage  was  negotiated  between  him  and  Mademoiielle 
eminent  French  mathematician  and  natural  philoso*    de  Borck,  a  lady  of  great  beanty  and  aooomplisliiiieDtB, 
pher,  waa  born  at  St.  Male  on  the  S8th  Sefi^mber,    whp  was  nearly  rdated  to  M.  de  Bordc  minister  of 
1698.    After  receiving  a  private  eduoatien,  he  waa.   state.    Frederick  the  Great  appointed  him,  in  )74fi, 
sen^  at  the  age  oi  l6«  to  the  college  of  La  Marche  at    president  of  the  Royal  Academy  (tf  Seiences;  and  be 
Paris,  wbere  he  evinced  an  ardent  love  of  mathemati*.   was  soon  afterwards  made  »  chevaUer  of  the  Order  of 
ad  learning,  and  had  the  good  fortnne  to  receive  in-    Merit    Amid  these  prrferments,  Maupeituia  itill  con- 
struction from  M.  Ouisn^,  of  the  Academy  of  Sci-    tinned  his  studies  with  aidour,  and  directed  his  atten* 
ences.    In  the  year  1718,  he  entered  the  regiihent  of   tion  not  merely  to  mntliematics  and  ii^ysics,  hot  Is 
musketeers,  and  two  years  af^rwards  he  outained  a    diemistry,  botany,  metq>hysios»  and  polite  litentuie. 
company  of  cavalry  in  the  regiment  of  La  Roche  Guyon,        In  the  Memoirs  ^  the  Berlin  Academy  far  1740|  Miu* 
which  be  held  for  three  years.    From  his  great  fond-    pertnia  published  a  paper  on  the  laws  m  motion,  vludi 
nesa  for  mathematical  pursuits,  his  friends  advised  him^to    was  violently  attacked  by  M.  Koenig^  prc^essor  of  phi- 
devote  himself  entirely  to  the  sciences ;  and  he  accord-    losophy  at  Franeker,  wheat  the  same  time  attrtbutedit 
ingl^  resigned  the  profession  of  arms,  and  was  reeeiv-    to  Lieibnits.   Maupertuis  could  not  brook  the  gron  im« 
ed  mto  the  Royal  Academy  as   a^unct   geometer,    putation  of  plagiarism  whidi  waa  thus  rahly  tfarawn 
on  the  11th  December,  1725.    On  this  occasion  he    out  against  nim.    He  persuaded  the  academy  tociU 
read    his  first  memoir,   entitled.   Observations  sur  la    upon  Koenig  for  proofi  oi  his  charge ;  and  having  ftil- 
Jbrme  des  Instrumens  de  Musique,    His  attention  was    ed  in  producing  them,  his  name  waa  erpunged  £ram 
now  entirely  directed  to  mathematics  and  physics ;  and    the  list  of  academicians.    Several  pamphleta  were  pob- 
in  the  Memoirs  of  the  Academy  for  1726,  17279  1728,    lished  in  consequence  of  diis  measure;  and,  ftom  some 
1729,  1730,  1731,  1732,  1733,  1734,  and  1735.hepub-    cause  with  which  we  are  not  acquainted,  Voltaire  took 
lished  a  succession  of  memoirs  on  mathematical  sub-    a  part  against  the  president.    Maupertids  threatened  to 

Ets,  and  on  the  figure  of  the  earth  and  the  other  ce-    take  personal  vengeance  upon  the  urritable  poet,  whom 
tial  bodies.  it  rendered  only  more  irritated,  and  wbo  jr^lied  to  this 

In  1728,  he  paid  a  visit  to  England,  and  became  a  threat  by  new  assaults  of  satirical  invective, 
zealous  admirer  of  the  Newtonian  philosophy;  and  The  severe  climate  of  the  arctic  r^^ions  liadpraduoed 
during  his  stay  in  London,  he  was  elected  a  Fellow  of  an  effect  upon  the  health  of  Maupertuia  from  which  he 
'  the  Royal  Society.  After  he  returned  to  France,  he  had  never  entirely  recovered.  He  waa  attadLed  with  a 
made  an  excursion  to  Basle,  where  he  formed  an  inti-  spitting  of  blood,  and  in  the  expectation  of  deriving  ad- 
mate  friendship  with  the  celebrated  Bernoulli,  the  great  vantage  finom  breathing  his  native  air,  he  paid  sevoal 
ornament  of  that  ancient  city.  He  was  appointed  as-  visits  to  St  Malo  during  the  hitter  years  of  his  life, 
sociate  of  the  Academy  in  1725^  and  penaionary  in  During  the  last  of  these  joumeya,  in  1757f  he  wss 
1731.  suddenly  compelled  to  quit  his  native  town,  in  cooss* 

In  the  year  1736,  the  king  of  France  placed  him  at  quenoe  of  the  arrival  of  the  Engli^  in  tbe  neighboar- 
ti)e  head  of  the  academicitins  wtro  were  sent  into  Lap-  hood.  From  St  Malo  he  went  to  Boardeaox,  with 
hind  to  measure  an  arc  of  the  meridian,  for  the  pur-  the  hopes  of  obtaining  a  neutral  veasel  that  would  osi^ 
pbse  of  determining  the  fignre  of  the  earth.  This  ope-  ry  him  to  Hamburgh,  on  his  way  to  BerUn;  but  having 
ration  was  foiished  in  the  course  of  a  year,  and  gained  lieen  disappointed  in  his  expectations,  he  went  to  Thon* 
our  author  such  reputation,  that  he  was  elected  a  mem-  louse,  where  he  remained  aeven  months.  He  now  props* 
ber  of  most  of  the  learned  societies  of  Europe.  sed  to  try  the  efiects  of  an  Italian  climate,  bat  in  coois- 

In  1740,  the  king  erf*  Prussia  invited  him  to  Berlin,  and  quence  of  his  disease  increasing,  he  res^ved  to  goto 
he  arrived  when  the  king  was  at  war  with  the  emperor.  Germany ;  and  having  taken  Uie  road  of  Neochatd, 
MaupertuisfoUowedhismaster into thefield,and attend-  he  had  the  pleasure  of  spending  three  months  near 
ed  him  during  his  war  with  the  emperor  of  Germany.  Lord  Mariscbaly  with  whom  he  had  formerly  been 
At  the  battle  of  Molwits,  before  victory  had  deckred  it-  intimately  acquainted.  On  the  16th  October,  I7^f 
'  aelf  in  favoor  of  die  Prussians,  his  hotse  ran  off  with  him  he  arrived  at  Baste,  where  he  waa  moat  aftctiao- 
intotfaennkeofthe  ImperiaUsta,  where  he  was  taken    ately  welcomed  l|y  Bernoulli  and  hia  ihmily«  wha 


prisoner,  and  stripped  by  the  bossars.    When  he  waa  watched  over  him  with  the  utmost  tenderness.   As 

carried  to  Vienna,  he  waa  reoeivedin  the  most  honour*  the  severity  of  winter  came  on,  the  mapftoma  of  hii 

sMe  manner  fay  the  emperor,  and  having  expresaed  re»  disease  beoune  more  alarming ;  and  mar  langnishiiy 

gret  at  having  been  deprived  by  the  hussara  of  an  ext  several  months,  during  which  be  was  attended  by  hii 


Iselient  chranometer^  made  by  our  ceMbmted  country^  friend  M.  de  U  Con£nune»  he  aaspaed  on  the  27di 

man  Graham,  the  CBBperor  immediately  pressnted  bim  July  1759^    A  superb  numacdeum  waa  ereeted  la  hii 

with  one  by  the  same  artist,  but  enriched  with  dia^  memoryyln  thecfatfich  of  St  fioehe^  at  Pads^  l^  M.^ 

tandOi  and  aasd^'^Thebinaars  were  only  in  jest.  They  laCondamine. 
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in       The  works  of  Maupertute  were  ooUectied  dariilg  fimndation  of  jdl  ito  fatare  improfemeiili.    In  1766,  Matindof. 

his  life,  and  published  in  4  ^ds.  8vo.  at  Lyons,  in  another  eminent  superintendant,  M.  Poivre,  render-  '^--  t  —^ 

^^  1756;  and  a  new  and  more  elegant  edition  appeared  ed  ^eat  servioes  to  the  island.    He  directed  the  at- 

^^  in  ITGS.  tention  of  the  colonists  to  the  arts  of  agriculturei  and 

Between  the  years  1724  and  1749,  he  published  Mr*  to  the  raising  of  grain;  and  it  is  to  his  exertions  that 

i^^^ve  papers  in  the  Memoirs  of  the  Frendi  Academy  the  inhabitants  owe  the  introduction  of  the  bread* 

of  Sciences*  the  substance  of  which  is  contained  in  his  fruit  tree,  of  the  nutmeg  and  cinnamon  tree,  and  of  a 

collected  works.    His  papers  in  the  Memoirs  of  the  superior  species  of  rice  from  Cochin-China.    In  the 

Berlin  Academy,  between  1746  and  1756,  are  also  nu«  month  of  November,  1810,  it  was  taken  by  a  British 

werous.    See  his  Etoge  in  the  Memoirs  of  the  Acade-  force,  under  General  Abercrombie,  after  a  short  and 

my  for  1 759,  Hist.  p.  259»  slight  resistance,  although  the  attack  had  long  been  ez- 

M  AU  RA,  St.  See  Ionian  Islavos,  Vol.  XII.  p.  S20.  pected,  and  every  preparation  mide  for  the  defence  of 

MAURICE,  St.  the  Agaunum  of  the  Romans,  is  a  the  i»Und.    Above  SOO  niecea  of  ordinance  were  found 

town  of  Switaerland  in  the  Lower  Vallais.     It  is  situat-  mounted  in  its  ports  and  batteries.    The  possession  of 

ed  on  the  left  bank  of  the  Rhone,  between  the  Dent  de  the  place  is  of  importance  to  Great  Britain,  chiefly  be* 

Midi  and  the  Dent  de  Morde,  which  form  part  of  the  cause  the  French  privateers  are  thereby  deprived  of  a 

two  lofty  ridges  of  mountains  which  flank  this  river  in  most  advantageous  station  for  annoying  the  East  India 

iu  approach  to  the  hake  of  Geneva.    The  town  con-  Trade. 

unu  principally  of  a  long  street  and  a  small  square,  ^  The  Isle  of  France  has  obviously  been  the  scene  of 
containing  some  good  houses.  The  chief  objects  of  in«  violent  convulsions  of  nature,  and  is  considered  as  faav«- 
tereat  here  are  the  library  of  the  abbey,  which  contains  ing  probably. owed  its  existence  to  volcanic  operations^ 
some  Roman  inscriptions,  and  the  fine  Roman  bridge.  It  abounds  in  caverns,  precipices,  subterranean  arch* 
In  leavmg  the  town  by  the  road  towards  Bex,  the  road  cSf  calcined  stones,  pyrites,  vitrifications,  and  other  re- 
resembles  n  oornice  cut  out  of  a  rock  several  hundred  suits  of  volcanic  agency.  Some  have  conjectured  that 
feet  high,  with  the  Rhone  flowing  at  a  considerable  it  must  formerly  have  been  united  with  the  Isle  of 
depth  below.  HiMffe  rocks,  interspersed  with  trees^  Bourbon;  and  several  drcumstanoes  have  been  observe 
hangover  this  road  in  the  most  fearrul  manner;  and  it  ed  which  favour  the  supposition  of  the  two  islands 
is  defended  on  the  side  of  the  river  by  a  parapet  wall,  being  still  connected  by  subterraneous  commlmica^ 
with  numerous  embrasures.    This  path  continues  for  tions. 

some  distance^  and  is  the  only  road  by  which  a  car-  The  island  is  of  an  irmular  oval  figure,  about  lit  Deserip* 
riage  can  enter  the  Vallais.    At  the  end  of  it  we  come  to  leagues  at  iu  greatest  length  firom  north-east  to  south-  tion. 
a  castle,  with  a  large  gate^  through  which  there  are  two  west*-a  little   more  than  10  leagues  at  its  greatest 
psssafles«-one  to  C^neva  by  Evian,  and  the  other  across  breadth  ircmi  east  to  west ;  and,  following  the  various 
the  Rhone  by  an  ancient  Roman  bridge  of  one  arch  1  SO  windings  of  the  coast,  about  1 8  leagues  in  circumfbr<« 
feet  span.    The  view  from  the^uard-house  (about  100  ence*    There  are  numerous  capes  and  bays  along  the 
yards  on  the  other  aide,)  back  upon  the  bridge  and  the  shore,  and  many  dan^j^ons  reefs  at  various  distances 
cntle,  With  the  lofty  rocks  towering  above  it,  is  singu*  firom  the  land.    The  uland  is  divided  into  eleven  dia*  Divisioss» 
larly  fine.    Beside  the  stone  bridge,  the  only  renuins  of  tricts,  which  are  named  Poudre  d'Or,  Pamplemouses, 
Roman  antiquiur  are  a  few  sepulchral  inscriptions,  and  Flac,  Riviere  des  Remparts,  Trois  Islots,  Grand  Port, 
two  defiioed  omumns.    Before  approaching  the  town  Savane,  Quartier  MiUtaire,  Moca,  Plaines  de  Willems, 
from  Martigny,  the  traveller  will  observe  a  hermitage,  and  Plaines  St.  Pierre.    The  district  of  Poudre  d'Orf 
on  his  left  hand,  perched  at  a  great  elevation  on  the  in  the  northern  part  of  the  idand,  is  a  level  plain,  form* 
very  face  of  a  lofty  vertical  wall  of  rock.    The  ancient  ed  of  shells  and  other  marine  productions,  and  appar-i 
town  of£paimum,  where  a  councii  was  held  in  517,  is  ently  left  dry  by  the  retiring  of  the  ocean.    The  dis^ 
situated  at  a-little  distance  firom  St.  Maurice.    It  was  trict  of  Pamplemouses,  adjoining  to  the  last-mentionedj 
boned,  in  56S,  under  theruina  of  a  mountain.    East  is  of  a  similar  description;  and,  in  their  arid  plains, 
ioBg.  6^  52' ;  North  Lat  46°  15'.  are  chiefly  produced  sugar  and  inchgo,  excepting  a  few 
MAURITIUS,  or  the  Isle  or  Fhawcx,  lies  in  SO*  marshy  spots  on  which  rice  is  cultivated.    Inthisqnar* 
15^  South  Lat.  and  57°  89^  East  Long,  about  100  miles  ter  a  considerable  tract  was  reserved  by  the  govern- 
north* west  from  the  Isle  of  fioaTtwn.     It  was  disco-  ment,  pert  of  which  is  occupied  by  a  public  garden,  or 
mj  vered  by  the  Portuguese  in  1528,  and  was  by  them  orchard,  stowd  with  the  rarest  trees  of  India  and  other- 
Mo-  named  Cefne  or  Swan  Island,  beosuse  a  number  of  warm  climates.    Most  of  the  other  districts  have  a  soil 
thcae  birds  were  seen  upon  their  landing,     it  was  first  of  a  volcanic  nature,  and  some  of  them  are  still  cover** 
occupied  aa  a  settlement  by  the  Dnt«£  in  1708,  and  ed  with  the  ancient  forests.    Those  of  Grand  Port  and 
vas  called  by  them  Mauritius ;  but  they  abandoned  it  Flac  were  the  first  oocopied  by  the  Dutch.     Mott,  a 
mttrely  in  1 7 1 2,  on  account,  it  is  said,  of  its  being  over-  fine  phun,  well  cultivated,  and  covered  with  vegetation^ 
ran  with  locusts  and  raU,  though  more  probably  be-  and  situttted  to  the  south  of  the  moantams  of  Pouee 
csttse  they  eonatdered  the  Cape  ofOood  Hope  as  a  more  and  Che  Phunes  de  Willems,  separated  from  the  haU 
nveurable  sitaadoo  fi>r  a  colony  than  an  island  of  snch  mentioned  by  Grand  Riviere,  and  stretching  towards 
united  extent.    The  French,  who  had,  in  1664,  nnde  the.  centre  of  the  island,  ar»  more  recently  cleared, 
s  setUeflMit  en  the  Isle  of  Bourbon^  diiefly  as  an  ap  Qoartier  Militaire  is  only  begun  to  be  occupied,  and 
pendsgeto  their  establishments  on  Madagascar,  irnme-  its  distance  horn  the  city,  smd  want  of  good  roads,  am 
autdy  took  possession  of  the  Maaritius  upon  the  de«  ¥kdj  to  retard  iU  eultivation.    Trois  Islots,  around 
Putm  of  the  Dutch;  but  it  was  not  till  the  year  17S8  the  central  mountain,  is  altogether  wet  and  marshy, 
t^the  nland  was  foroally  orovided  with  a  governor  It  may  be  said,  in  general,  that  the  south-east  part  of 
»d  cmdi.    In  1784,  the  I*rench  East  India  Compa-  the  isknd  is  nwmitainouiL  the  noi«h-east  Inlerably  le- 
fty, havmg  reserved  to  fenn  more  extensive  establish*  wl,  and  Ae  centiai  full  of  small  kkes  and  marshes. 
»aij^  the  kle  of  France,  entraeled  the  dwectfmi  of  There  are  two  ports  in  the  island.  Port  Boovbon,  en  Hsrboon^ 
«e  fmmj  to  Mafa4  da  k  Bwirdonnais,  who  hud  th»  the  sonliMaat  coast,  and  Port  Lonisi  (or  ttMie  ncanfly 
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Mioritius.  Port  Napoleon,)  on  die  north-west  coast    The  former 

^^^^'^'^  nos8e8si»  the  largest  and  most  commodioiu  harbour; 
but  as  it  lies  to  the  windward,  it  is  not  so  favourable 
for  vessels  taking  their  departure.  The  latter  was  pre- 
ferred by  Bourdonnais,  as,  on  account  of  its  situati<m 
to  the  leeward,  it  was  more  difficult  to  be  resched  by 
.an  attacking  force,  and  more  favourable  for  the  trading 
ships  getting  out  to  sea.  Great  labour,  however,  was 
necessary  to  keep  the  channel  from  being  choked  up 
by  the  gravel,  which  was  washed  down  by  the  torrents 
from  the  adjoining  mountains,  and  to  deepen  the  en- 
trance of  the  inner  narbour,  called  Trou  Fanfaron,  which 
is  a  fine  bason,  300  fathoms  in  length,  60  in  breadth, 

g.  and  perfectly  sheltered  fVoro  the  most  violent  winds. 

T9WOS.  Yijg  principal,  and  indeed  the  only,  town  on  the  island, 
is  that  of  Port  Louis,  situated  at  the  bottom  of  the  har- 
bour, and  at  the  opening  of  a  valley,  which  is  shut  in 
on  the  land  side  by  lofly  and  rugged  declivities.  Upon 
landing  at  the  quay,  the  first  object  which  arrests  the 
attention  is  the  Government- House,  which  is  a  large 
and  elegant  building,  constructed  partly,  of  stone,  and 
partly  of  wood,  after  the  Indian  mode  of  architecture, 
with  galleries  or  balconies  running  through  the  wh<Ae 
extent  along  each  storey.  The  police-oi&e  and  court 
of  justice  are  also  built  of  stone,  but,  in  other  respects, 
have  little  to  distinguish  them  from  the  other  houses, 
which  are  constructed  of  wood,  and  have,  in  genoal,  a 
very  mean  anpearance.  The  streets  are  narrow  and 
dirty ;  and  tne  best  houses  are  to  be  found  in  the  sub- 
urbs, with  small  gardens  attached  to  thiem.  Such  was 
Port  Louis  as  described  by  those  who  had  visited  it 
previous  to  the  year  1816,  when  a  destructive  fire  laid 
waste  about  19  streets,  and  reduced  about  20,000  in- 
dividuals to  a  state  of  beggary.  Among  the  public 
buildings  destroyed  by  this  calamitous  event  was  the 
Catholic  church;  the  barracks  for  the  blacks:  the 
grand  magazine ;  the  colonial  marine  storehouse ;  the 
public  bazaar ;  the  commercial  exchange ;  the  govern- 
ment printing-office  and  post-office;  the  police  and 
military  prisons;  the  quarter-master  general's  office 
^nd  storeoouse ;  the  great  cooperage,  timber  and  mast- 
yard,  weighing  yard,  and  several  guard-houses.  Fif- 
teen hundred  houses  were  burnt,  and  the  loss  of  pro- 
perty was  estimated  at  eight  millions  of  dollars.  By  a 
Proclamation  of  the  governor,  the  wisest  precautions 
ave  been  adopted  to  prevent  the  recurrence  of  a  simi- 
lar catastrophe ;  and  about  1 1,000  toises  are  to  be  add- 
ed to  extend  the  town,  which  formerly  occupied  alto- 
gether about  40,000  square  toises.  Rue  Royale  is  to 
be  opened  to  the  width  of  50  feet,  and  the  other  streets 
to  42,  40,  36,  See.  The  kitchens  are  directed  to  be 
built  of  stone,  and  covered  with  flat  roofs  instead  of 
shingles  of  wood.  The  fire  places  are  also  enjoined  to 
be  made  of  masonir,  and  the  chimneys  to  be  raised  to  a 
proper  height.  The  Champ  de  Mars  is  a  large  square, 
formed  by  the  adjoining  hills,  at  the  foot  of  which  are 
many  elegant  cottages ;  and  at  the  upper  part  of  the 
space  is  a  superb  monument,  begun  in  honour  of  a  form- 
er governor,  but  left  unfinished  from  want  of  funds. 
In  this  square  the  inhabitants  meet  in  fine  weather,  for 
the  purpose  of  walking,  reading,  hearing  military  mu« 
sic,  ana  often  remain  to  a  late  hour  in  the  even- 
ing. All  people  of  colour,  though  free,  are  exclud* 
ed  firom  the  town,  and  reside  in  a  suburb  called  Black- 
town. 

GUmaka.  The  climate  of  Mauritius,  in  the  central  parts  of  the 

island,  is  more  pleasant  and  salubrious  than  on  the 
eoa&t,  where  the  neiit  from  November  to  April  is  ahnost 
insupportable^    During  this  aeason,  the  inhabitaols  of 


Port  Louis  can  go  out  of  doors  only  early  in  the  mora.  M«r^ 
ing,  or  late  in  the  evening ;  apd  aU  who  sie  ool  ^ 
obliged  by  their  employmento  to  remain  in  the  tows, 
betake  themselves  to  the  higher  and  windward  psitsof 
the  island.  In  the  elevated  and  inland  district,  the 
mean  height  of  the  thermometer  in  July,  1805,  (the 
middle  of  the  winter  season,)  was  67i**,  and  in  Fcbn* 
ary  following  (the  middle  of  summer)  76";  but  it 
Port  Louis  it  sUnds  fixnn  7*  to  12^  hi^^ier  at  an  svcn 
age  throughout  the  year.  There  is  this  farther  diftr- 
ence  between  the  climate  of  the  coast  and  the  interior, 
that  June,  July,  and  August,  the  driest  months  at  Pot 
Louis,  are  the  most  rainy  in  the  central  parts.  Dur-Batv 
•ing  the  months  of  January,  February,  ana  March,  UttoMi 
most  destructive  hurricanes  usually  prevail,  though,  d 
late  years,  they  have  been  less  frequent,  in  consequence, 
as  it  is  conjectured,  of  the  clearing  away  of  the  woods, 
and  the  greater  dryness  of  the  atmosphere.  These 
hurricanes  commonly  continue  for  the  space  of  1 8  hoan, 
and  the  wind,  in  that  time,  usually  makes  the  whole 
tour  of  the  compass.  They  are  accompanied  with  tor* 
rents  of  rain,  and  often  occasion  incalculable  damsge  to 
the  houses,  planUtions,  and  shipping.  In  1773,  diuw 
ing  the  prevalence  of  one  of  these  storms,  the  diardi, 
and  more  than  300  houses,  were  destroyed  in  Port 
I^ouis ;  and  on  the  windward  side  of  the  ishmd,  the  lei 
rose  45  feet,  covering  the  fields  with  fiah.  On  the  26th 
of  February,  and  the  1st  of  March,  1817,  two  very 
destructive  hurricanes  were  experienoedy  whidh  did 
immense  damage  to  the  plantations  and  shipfnng,  and 
occasioned  the  loss  ci  many  Uvea.  All  the  vessels  io 
the  harbour,  to  the  number  of  50,  were  either  lost  or 
damaged,  to  the  extent  of  850,000  dollars.  The  blsit 
was  most  violent  from  the  north-east;  and  many  per- 
sons observed  that  the  rain  water  had  a  salt  taste.  The 
thermometer  was  lower  than  ever  it  had  been  observ* 
ed ;  and  the  barometer,  which  stood  at  28*  on  Feb.  S«, 
at  seven  A.  M.  sunk  to  ^ff"  by  six  in  the  evening,  and 
to  20^  by  five  o'clock  on  the  following  morning. 

The  land  rises  gradually  from  the  coast  to  the  ceD-^^ 
tre  of  the  island,  but  none  of  the  monntsins  are  more 
th&n  1B700  feet  above  the  levd  of  the  sea.  In  the  mid- 
dle of  the  island  there  is  an  elevated  district,  called  Vs. 
couas,  or  Vacois,  from  the  number  of  nandanus  trces,oslU 
ed  Vacouas,  which  grow  on  the  bordera  of  m  lake  in  the 
centre  of  the  tract.  The  height  of  this  plain  above  the 
level  of  the  sea  is  nearly  1^70  En^iah  feet;  tfaoegh 
the  ascent  from  Port  Louis  is  extremely  gradual,  the 
declivity  on  the  west  towards  the  sea  (from  which  it  is 
only  six  miles  distant  on  that  side)  is  sa  ri^iid,  thst  it 
lias  there  all  the  appearance  of  a  mountain.  In  the 
middle  of  this  table  land  is  a  conical  pmnted  motmtaiSi 
in  the  form  of  a  sugar  loaf,  and  which  is  called  Pitoa 
du  Milieu.  The  other  mountains  of  the  island,  sepin* 
ted  from  each  other,  seem  to  form  isolated  groups,  whidi 
slope  gently  towards  the  aea ;  but  on  the  side  towsrds 
the  interior,  present  pretty  steep  declivities.  These 
groiipe  are  called  the  mountama  of  Fuence,  of  Otsod 
Fort,  of  Savane,  of  Rivieiw  Noire,  of  Rempart,  of  Gsrds 
du  Corp,  and  of  Pouce.  It  is  firom  the  last  mentioocd 
that  the  most  complete  view  of  the  island  may  be  at- 
tained, as  the  (yther  mora  elevated  poinu  are  neither 
so  accessible  nor  so  favourably  situated  ftsr  a  sorvey  of 
the  whole  country.  The  island  preaents  numerous  sp- 
peanmoes  of  a  volcanic  origin ;  and  it  has  been  ctn^ 
jectured  that  the  principal  crater  must  have  been  in  the 
centre,  the  dome  of  wnich  having  fallen  in,  die  Fittn 
was  thrown  up  by  the  last  exesrtion  of  the  snhcmnsfl^ 
agent    Around  thia  central  mountaan  aie  nXffH^ 
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Uu.  \akH  md  inarehes,  flrMn  which  the  principal  rilren  of 

"^  the  ialvid  tidce  their  origin. 

Two  rivere,  called  the  Tamarin  and  Rempart^  which 
collect  the  smaller  streams  around  the  lake  Vacooas, 
and  ran  parallel  to  each  other^  at  neariy  half  a  mile's  dis- 
tance, enter  the  head  of  the  Baye  du  Tamarin.  In  the 
nuny  season  they  flow  in  torrents,  the  former  present- 
ing a  variety  of  romantic  cascades,  and  the  latter  fre- 
quently overflowing  the  plantations  on  its  banks.  The 
river  Tombean>  arar  receiving  that  of  Calebasses,  flows 
tbrongh  the  northern  plains;  and  that  of  Lataniers 
waters  the  valley  ai  Anse  des  Pretres^  in  the  district  of 
Plames  de  Willeihs. 

The  lake  called  Mare  anx  Vaooues,  one  of  the  na- 
tural coriosttses  of  the  island,  situated  in  the  higher 
part  of  the  interior  Table  Land,  is  above  one  mile  in 
length,  and  in  some  places  90  or  25  fathoms  deep.  It 
is  sarroonded  with  many  hundred  acres  of  swampy 
ground,  through  which  four  or  five  litde  streams  flow 
into  it  firoDi  the  hflla  behind;  and  it  is  well  stocked  with 
eels,  prawns,  and  a  small  red  fish  called  damecer^*  ori- 
ginaHy  brooflht  from  China.  The  eels  and  prawns, 
which  are  indigenous,  reach  to  a  great  size ;  and  some 
of  the  former  have  been  offered  for  sale  which  were 
more  than  twenty  feet  in  length,  and  80  lbs.  in  weight 
Another  fresh  water  Idee,  called  the  Grand  Bassin,  a 
little  mom  to  the  sonth,  is  stiU  more  elevated  than  the 
last  mentioned ;  and  except  the  very  ridges  and  tops  of 
the  mountains,  is  in  the  highest  part  of  the  island.  It 
13  neariy  ludf  a  mile  in  diameter,  dicular  in  its  form,  of 
great  depth,  and  surrounded  with  steep  rocky  banks. 
No  perceptible  stream  runs  into  it,  but  several  flow  out 
through  hollow  parts  of  the  rocky  bank,  and  form  the 
loarces  of  so  many  rivers.  About  a  league  eastward, 
is  a  lake  called  tihe  Mare  aux  Jones. 

The  prevailing  soil  of  Mauritius  is  argillaceous,  and 
of  a  reddish  colour.  In  many  places  it  has  a  volcanic  ap- 
pearance,  and  is  full  of  stones.  The  bland,  when  first  dis- 
covered, consisted  of  one  vast  forest,  the  trees  growing 
to  the  very  summits  of  the  mountains ;  and  still  a  third 
part  of  the  sorface  is  covered  with  the  primitive  woods. 
These,  in  many  parte  of  the  interior,  are  so  exceedii^ly 
thick,  and  interwoven  with  difierent  kinds  of  dimbmg 
plsDtSi  that  it  is  scarcely  possible  to  penetrate  them. 

^  The  original  grants  of  land  were  usually  about  160 
English  acres  in  extent,  which  was  ealled  un  terrein 
ikabUaiian^  tn,  more  concisely,  a  halntation,  though 
no  house  should  be  built  or  tree  cut  down ;  and  the 
tenn  is  now  applied  to  any  fann  or  plantation,  of  what- 
ever extent  A  olantatjon  is  divided  into  its  difl^rent 
portions,  by  a  double  row  of  trees  or  shrubs,  with  a 
path  running  between  the  lines.  For  this  purpose  are 
tuedthe  vaemia  jMndatm$^  which  forms  a  good  fence 
with  its  long  fibrous  and  prickly  leaves ;  the  rose  apple» 
which  j^ields  more  shade>  and  is  particuhirly  useful  for 
sheltermg  the  ooffee  trees ;  the  bananat  of  which  there 
are  various  kinds ;  the  pine  apple  and  pmdi ;  the  Chi- 
jtt  rose,  and  a  bushy  shrub  from  India,  called  netshou- 
lyt  which  thrives  in  every  soil;  and  sometimes  a  strong 
^  gratt,  ealled  vitti^vert,  which  may  be  cut  twice  or 
thnce  in  the  year,  as  materials  for  thatching,  isprefer- 
TO  for  the  lines  of  divinon ;  while  the  waving  bam- 
Doo  is  planted  akmff  the  canals  and  rivers. 

jjNe  Cleared  lands,  which  have  ceased  to  be  cultivated, 
tte  soon  covered  with  a  snrong  coarse  grass,  named 
chiowdent,  intermixed  with  ferns,  wild  tobacco^  and 
mer  noxious  weeds ;  but,  in  the  low  districts,  during 
three  or  four  months,  and  in  marshy  places  during  the 
P«ato  part  of  the  year,  grass  of  a^better  kindispio* 


duced,  which  supplies  the  caitfe  wiA  tolerable  food.  Mauritius. 
At  other  times  they  are  fed  with  maize  straw,  leaves,  "^"^^T^^ 
and  tender  branches  of  eertain  trees,  and  the  refuse  of 
the  sugar  mills.  A  principal  part  of  the  land  is  plant- 
ed  with  ^e  manioc  bread-tree,  (introduced  from  Mada^ 
gascar  by  M.  Poivre,  in  1766,)  with  maise,  and  sweet 
potatoes,  as  these  articles  form  the  chief  sustenance  of 
the  slave  population ;  and  two  crops  are  procured  in 
one  year,  the  first  of  wheat  and  the  other  of  maixe. 
Vegetables  and  fruits,  for  the  supply  of  the  market,  are 
raised  in  considerable  quantities,  within  a  certain  dis« 
tance  of  Port  Louis ;  but  the  sugar  cane,  cotton  shrub, 
coffee  plant,  clove  tree,  indigo,  and  tobacco,  are  the 
most  general  objects  of  culture.  It  is  estimated  that 
a  plantation  should  yield  a  profit  of  20  per  cent,  on  the 
capital  employed  on  it,  after  making  a  fair  allowance 
fer  ordinary  losses. 

The  native  timber  is  of  excellent  miality,  and  in  con-  Trees, 
siderable  variety,  such  as  iron- wood,  olack  ebony,  stink* 
wood,  colophonium^wood,  pinfr>tree,  European  oak,  be« 
sides  the  black  and  white  cinnamon,  cabbage-tree,  olive* 
tree,  and  apple-tree,  which  are  all  indigenous.  The 
tamarind,  acacia,  nutmeg,  and  dove  trees,  have  been  in« 
troduced,  and  thrive  well,  and  a  quantity  of  spices  is 
raised  sufficient  for  home  consumption.  The  indige- 
nous fruits  are  of  little  value,  and  are  chieflv  the  fruit 
of  the  black  ebony,  of  the  palmiate  or  cabbage-tree, 
citrons  and  raspberries ;  but  guavas,  bananas,  peaches, 
pine>q>ple8,  mulberries,  and  strawberries,  are  raised  in 
most  of  the  plantations,  and,  in  those  which  are  desert* 
ed,  continue  to  grow  wild  till  the  arrival  of  a  new  oo« 
cupant^  Most  of  the  plants  and  shrubs  of  tropical  cli« 
mates  are  produced  on  the  island  in  abundance:  the 
ginger- root  in  every  quarter;  and  aromatic  plants  are 
so  numerous  that  their  odour  may  be  felt  at  sea  in  the 
direction  of  the  prevailing  winds. 

By  an  act  of  the  British  parliament  in  18I7>  the  ComRtcrcr. 
ports  of  Mauritius  are  opened  to  the  vessels  of  all  na- 
tions for  three  years,  with  certain  exceptions  in  favour 
df  British  manufactures  and  British  ships. 
.  The  following  Table  may  furnish  some  idea  of  the 
principal  articles  of  commerce  in  the  island. 


EXPORTS. 

Java  coffee, 

Java  sugar, 

Bourbon  coffee. 

Colonial  sugar,  (1st  sort,) 

Ditto,  (2d  sort,) 

Ditto,  (Sd  sort,) 

Pepper, 

Cloves, 

Ebony, 


IMPORTS. 

Rice,  (fine  moongee,) 

Sugar,  (fine  Benares,) 

Grain, 

Soap,  (Bengal,) 

Twine,  three  threads. 

Wax  candles. 

Wheat, 

Gunny  bags. 

Cocoa  nut  oil. 

Piece  goods,  (if  well  as* 

sorted,) 
Hog's  lard. 
Canvas,  (hemp,) 
Ditto,  (hemp  and  cotton,) 
Chairs,  (neat  and  solid,) 
Salt  provisions. 
Coil  rope. 
Indigo. 

The  animals  of  Mauritius  are  by  no  means  numerous.  Animals. 
Cattle  are  very  abundant  in  the  mountainous  districts, 
particularly  goato.  The  Indian  buialoe  has  been  inl 
troduced,-  and  its  breed  greatly  unproved ;  and  these 
animab  are  fmmd  to  be  more  suited  to  the  more  eleva. 
ted  and  humid  trscto  than  the  common  bnUodi.  A 
bounty  was  offered  in  1817,  for  the  nnportation  of 


Fiih. 
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Mftttritiut.  mukfl  and  bbum  ftimi  AbU,  u  a  substitute  for  the  ma^  tetioos  are  scattered  irregular) v  over  the  liiiAs^  sad  &»  Mi 

^^"V^  nual  labour  of  the  Negroes.    Deer  and  wild  hogs  are  milies  within  a  mile  of  each  oUier  are  ooasideKdai  very 

found  in  the  more  remote  woods ;  and  a  few  short-leg-  nter  neighbours.    The  popuUtion,  which  in  1810  it   ^^ 

ged  hares  in  the  vicinity  of  the  plantations.    Apes  are  said  to  have  been  only  flO,000»  is  considcfed  ss  ww   ^'^'* 

very  abundant  in  the  higher  grounds,  and  are  frequent-  about  80,000.    The  proportion  of  slaves,  who  arcchieC    ^"^^ 

ly  used  as  food  by  the  Negroes.    Tandrecs  are  also  ly  from  Moaambique  aiM  Madagascar,  is  to  the  whiCfa  g^ 

very  common  in  the  forests,  and  become  verv  fat  and  luid  free  people  of  colour  as  ten  toooe.  Those  frwiUii    ^ 

sluggish.  There  are  great  numbers  of  rats,  which  prove  last  mentioned  place  are  accounted  moat  valasUe,  oa 

extremely  destructive  to  the  plantations^  account  of  their  bodily  activity,  their  quicknessin  loun* 

Birds;  The  birds  of  this  island  are  not  numerous,  and  are  ing  the  language,  and  their  ingenuity  in  aoi|uiring 

mostly  of  the  smaller  tribes.    There  are  some  singular  handicraft  trades ;  but  those  irom  the  Ibrmcr  country 

birds  of  prey,  particularly  of  the  eagle  spedeai    There  are  chiefly  used  on  the  plantations,  and  at  the  ports,  as 

are  partridges,  wood-pigeons,    and    doves.      In  ^e  beasts  of  burden.     In  the  town,  the  mevchandise  is 

marsny  spots  are  a  kind  of  water  hens,  but  no  wild  dragged  to  the  warehouses  in  large  wasfgims  or  dr^s, 

geese  or  aucks ;  and  game  in  general  has  become  verv  by  12  or  14  Negroes  attached  to  ea«m ;  and  not  k» 

scarce  since  the  period  of  the  Frendi  revolution,  whi<£  than  500  are  supposed  to  be  daily  employsd  at  hat 

left  the  Creoles  more  at  liberty  to  follow  the  sports  of  Louis  in  this  degrading  toiL    In  the  same  manncri  the 

the  field.     Parrots  are  renurkably   plentiful  in    the  greater  part  of  the  agricultural  produce  is  tnouportnl 

higher  forests.    There  are  two  beautirul  kinds  of  loxia,  on  men's  heads  and  shoulders  to  the  principal  port; 

the  cineridoua  and  red-ooloured ;  the  latter  of  which,  and  even  the  female  slaves  are  sometimes  driven  akng 

called  cardinal,  about  the  size  of  a  sparrow,  is  of  a  under  these  loads, 

bright  fiery  hue,  and  appears  among  the  leaves  like  a        The  middling  classes  in  Port  Louis  are  genendly  i^y^,^ 

scarlet  flower.    Both  tnese  birds  are  very  detractive  to  very  industrious,  and  excel  as  mechanics.    AU  the  oce*  usiw 

the  grain  crops,  especially  to  the  rice  nelds ;  but  ano-  ful  trades  are  carried  on  in  the  place  with  mudi  ipirit 

theroird,  the  martm,  was  brought  from  the  Philippines,  and  sucoess.     Their  iron  founderies  and  artidci  of 

for  the  purpose  of  checking  the  growth  of  the  insect  hardware  are  said  to  equal  almost  those  of  Birmioglism ; 

tribes,  which  it  has  completely  efi*ected.     There  is  still,  •  and  ship^buiiding  is  conducted  to  a  considerate  extend 

bowever,  a  considerable  variety  of  beautiful  insects  on  and  with  man^  local  advantages.    The  higher  ranb  of 

the  island,  butterflies,  caterpillars,  moths,  grasshoppers,  settlers  are  satd  to  be  extremely  hospkaUe  sod  kiad         ■ 

Zaacctsi       wasps  in  great  numbers,  and  wild  bees,  which  produce  to  strangers ;  but  in  general  very  lax  in  thcar  OKnh, 

a  good  ded  of  honey.    Bugs,  ^en,  cockroaches,  spiders,  and  often  openly  licentious.    There  are  a  few  iBtsOi* 

sand  flies,  centipedes,  and  musketoes,  infest  the  lower  gent  men,  who  maintain  an  excellent  library,  whicb  it 

districts,  but  are  less  frequent  in  the  higher  and  western  open  for  the  use  of  the  public ;  and  a  socie^  of  cnmla* 

regions  of  the  island.    A  most  destructive  moth,  call-  Uon  was  instituted  in  1805,  for  literary  andphikNopbi* 

ed  kakerla,  or  kancrelat,  {BlaUa  Americana  ferry ginea,)  cal  pursuits,  but  principally  for  promoting  tne  iatiresti 

is  one  of  the  greatest  pests  of  the  island,  and  attacks  of  agriculture,  navigation,  and  commerce.    See  Flin«         1 

every  kind  of  substance,  leather,  shoes,  boots,  the  bind-  ders'  Fovage,  vol.  ii. ;  Grant's  Aocouni  of  Mauntitt; 

ing  of  books,  paper,  candles,  provisions.     Its  great  ene-  Voyage  dans  les  quairepriticipales  Isles  dee  MenJfrifKs, 

my  is  a  besutinil  green  fly,  {Spkex  lobata,)  which  is  par  J.  B.  C.  M.  Bory  de  St.  Vincent,    {q) 
perpetually  in  motion,  and  which  buzzes  around  the        MAUROLYCUS.    See  Optics, /fiaterf  ^ 
moth  till  it  becomes  stupified  by  the  unceasing  motion,        MAXIMA  and  Minima.  SeeFx»uxroNa, vol  ix.p.418. 
and,  having  stung  it  to  death,  drags  it  to  a  hole,  covers        MA  YEN  Jam's  Island,  is  an  island  in  theGraeaksd 

it  with  eggs,  shuts  up  the  opening  of  the  recess  with  a  Sea,  to  the  south-west  of  Spitzbergen.      It  is  sitasted 

kind  of  cement,  and  leaves  the  dead  insect  as  food  to  between  north  latitude  70*  419^,  and  71®  8'  fO'' ,-  snd 

the  future  progeny  of  its  conqueror.     Ants  are  extreme-  between  West  longitude  7^  25"  4^^%  and  8*  ^';  and 

ly  numerous,  and  infest  eveiy  place,  the  reads,  walls,  received  its  name  from  that  of  its  diseoveier,  who  visrt- 

trees,  houses,  and  streets.  One  kind  particularly,  named  ed  thu  island,  according  to  the  Dutch  authoritiss,  in 

karia,  a  species  of  thermites,  occasions  great  damage  to  I6l  1.     It  stretches  from  north-east  to  south-west    Its 

the  finest  trees  and  all  sorts  of  timber  work.    There  are  north  end  rises  into  a  moimtain called  Beerenbcrg,  from 

no  serpents  on  the  island,  nor  any  venomous  insects,  its  beuig  haunted  by  bears,  which  raises  its  icy  somnit 

except  some  kinds  of  scolopendra,  and  a  small  species  to  the  height  of  6870  feet  above  the  level  irf^  the  les. 

of  scorpion,  which  are  very  common  every  where.    By  The  genenl  appearance  o€  the  land  hoe  a  striking  r^ 

the  care  of  the* Marquis  of  Hastin|^,  and  of  governor  semblance  to  tiie  coast  of  Spitabergen,  both  in  ooloor 

Farquhar,  silk  worms  have  been  mtroduced  into  the  and  diameter.      Between  the  capes,  north«esst  tssi 

island,  and  promise  to  make  an  important  accession  to  south-east,  there  are  three  remarkable  icebergs,  whidi 

th6  prosperity  of  the  colony.  Captain  Scoresby  asoertainec),  geometrically,  to  he  aboet 

The  &h  on  the  coast  are  veir  abundant  and  excel-  1884  feet  in  perpendicular  hsight.      "  Seeing,'*  aa]^ 

lent;  among  which  are  found  the  Ostradon  quadri"  Captain  Scoresby, ''a  steep  and  peculiar  looking  ukhuiI 

comis,  and  the  Telraodon  testudinarius,  the  latter  of  dose  by,  ftom  which  the  profusion  of  cinders,  earth* 

which,  called  the  purse,  raises  itself  to  the  surface  of  slag,  burnt  clay,  scorise,  &c.  around  us,  seemed  to  have 

the  water,  by  inflating  the  skin  of  its  belly  so  as  to  be-  been  projected,  we  hastened  to  dimb  its  loose  and  tog* 

come  quite  round.     It  is  then  unable  to  direct  its  mo«  god  sides.    The  steepness  of  the  hill,  and  the  loosenesi 

lioiis,  and  requirea  some  time  to  reduce  its  hiiation.  of  the  materials  of  which  its  surface  was  compoi^ 

There  is  a  great  variety  of  crabs,  raolluscas,  and  sea*  made  this  ascent  a  most  fatiguing  undertddi^.    ^ 

jtars.  sometimes  sUd  backwards  several  paces,  by  lesson  « 

Popalatlon*  There  are  no  villagea  in  the  island,  and  only  one  town,  the  nsdulee  of  lava  rolling  away  from  under  our  M» 
which  is  the  seat  of  government,  and  the  resort  of  trade  We  met  with  no  minerals  in  our  progress  but  those  si 
farthe  whole  island.  Abonthalf  a  doienhoasesmay  some-  the  dass  of  lavas,  which,  in  many  places,  rang  benesch 
timsabe  fomid  Uigedm  in  the  oouotry ;  but  the  plan*    our  steps,  l&e  a  number  of  empty  mcteUic  vcasds. 
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»i(  «  Aboat  the  U«  of  the  vuloniQ  meitnt,  we  met  with  about  50  or  ^1  tihouMOid  acres.  The  contributions,  in  May  en^o 
-^  TOt  blocks  of  a  ponderous  rock.  o£  a  |>luish.Uack  a>.  the  year  1803,  were  S,U  1,613  francs,  and  the  popula-  *^;y^'^' 
lour,  oonuiiiing  numerous  green-coloured  crjrstalli^  or  ^©n  82«,S97.  .^--.^  ^  ^  ,-  John  To- 
vhraouii  substeces ;  about  the  middle,  soorisB,  cinders,  M A YENNE  and  LOIRE.  See  Maine  and  Loina.  bia,. 
and  earcfarsbfl,  havkig  altogether  a  browmshpOslack  ap-  MAYER,  John  Tobias,  a  very  eminent  German 
peinnce,  tocher  with  largo^luraps  of  burnt  cUy,  lay  mathematician  and -astronomer,  was  bom  at  Marbach, 
rnmat  abSidaooe ;  towards  the  top,  masses  of  hal£.  a  small  town  in  the  duchy  of  WhUmoberg,  on  the  17th 
Inked  led  day,  of  a  friable  texture,  containing  semi*  of  February  1723.  He  did  not  enioy  the  advantage 
vitrified  and  crystalUaed  aubstanoes,  occuned ;  and  at  of  a  regular  academical  education ;  but  his  genius  and 
the  soBmit,  prodigious  blocks  of  the  same,  ranged  along  application  enabled  him,  at  an  early  age,  and  without 
the  sotttheni  margin,  gave  the  mountain  a  castelUted  any  assistance,  to  become  a  profkient  in  the  mathe« 
fyrm  of  no  snail  magnmeenoe.  Beyond  these  rocks  of  matical  and  mechanical  sciences,  which  he  afterwards 
ndday  onthotopef  tbemovatain,  webehdd  theera*  cultivated  with  such  success  as  rendered  his  name 
tsr,  foiming«  basmof  fiv«  or  six  hundred  feet  in  depth,  celebrated  throughout  Europe.  Some  essays  which  he 
and  six  or  seven  hundred  yaids  in  diameter.  It  seemed  published  in  his  twenty-second  year  attracted  atten- 
pefeotly  circidar  at  the  top,  and  aloped  on  the  sides  with  tion,  and  probably  were  the  means  of  his  procuring  an 
a  similar  steepness  aa  the  exterior  of  tiie  mountain,  so  appointment,  in  1746,  in  the  geographical  establish- 
that  die  dcaeeot  was  by  no  means  difficult  or  hasardous.  ment  ori^insJly  instituted  by  Homann  at  Nuremberg, 
The  bottom  of  the  crater  was  filled  with  alluvial  depo*  where  hu»  talents  were  usefully  employed  iu  preparing 
sitions,  toeuch  a  height  that  it  presented  a  horixontal  the  maps  which  were  published  by  that  company.  His 
flst,  of  an^riliptieai  lona,  measuring  about  400  feet  by  •  Criiical  Map  qf  Germany,  in  whidi  he  corrected  a  mnl- 
MO.  A  subterranean  cwrem  was  here  seen  penetmting  titude  of  errors,  was  particularly  esteemed.  He  was, 
the  side  of  the  ci«ler,  ftoni  vrhidi  issued  a  spring  m  -at  the  same  time»  admitted  a  member  of  the  cosmo- 
neter,  which,  after  running  a  short  distanoe  towttds  the  graj^oal  society  of  Nuremberg,  and  contributed  seve* 
ssttth,  disappeared  in  the  sand.  The  summit  of  this  ral  memoirs  to  the  collection  published  by  that  body, 
voksnic  mountain,  which  was  1000  to  1500  feet  in  ele-  which  may  be  considered  as  the  precursors  of  his  larg- 
vstioD,  afforded  a  view  interesting  and  grand.  To  the  er  works  on  the  theory  of  the  lunar  motions,  and  the 
north  appeared  Beerenberg,  now  first  distinctly  seen  determination  of  the  longitude. 

fiee  from  clouds,  rising  in  majestic  importance  by  a  The  highly  interesting  train  of  investigation,  how- 

iteep  and  increasing  slope  firom  the  very  verge  of  the  ever,  in  which  the  genius  of  Mayer  was  now  engaged, 

les  on  the  south,  to  the  height,  appsrently,  oi  the  high-  would  probably  never  have  been  prosecuted  to  a  sue- 

S8t  clouds.     At  the  loot  of  die  mount  on  the  south*  cessful  issue,  had  he  not  been  placed  in  a  situation 

csstsra  side,  near  a  stupendous  accumulation  of  lava  more  favourable  to  the  cultivation  of  science,  by  his 

bearing  the  castellated  iofm,  was  another  basin,  or  era*  appcMntment  to  the  professorship  of  mathematics  in  the 

ter,  of  a  volcano,  of  emaller  dimensions,  situated  on  a  IJniverbity  of  Gottingen,  in  the  year  1751.    He  avail« 

level  very  little  above  that  of  the  sea."^  ed  himself,  with  indefatigable  zeal  and  industry,  of  the 

In  the  winter  of  l€SS  seven  sailors  were  left  on  Jan  advantages  which  he  now  enjoyed ;  and  he  was  still 

Mayen's  island,  but  they  were  all  found  dead  on  the  7th  farther  stimulated  to  the  prosecution  of  his  astronomi* 

of  Jane  Itrilowing  by  some  Dutdi,  who  arrived  on  the  cal  labours,  when,  in  1754,  the  principal  charge  of  the 

island.    They  had  lived  through  the  winter,  as  their  t^bservatory  was  committed  4o  nim.    His  unremitted 

iounud  was  broaAt  down  to  Uie  SOth  of  April.    See  exertions,  however,  seem  to  have  exhausted  his  frame ; 

Fsnter%  Hist.  Voyage  lo  ike  North,  p.  428 ;  Laing's  and  his  death  is  also  supposed  to  have  been  hastened 

A96otmi  tfa  Vogase  hi  SpHtbergen  in  1806,  p;  57 ;  but  by  the  sufferings  to  which  the  town  of  Gbttingen  was 

psrtiGttlarly  the  ESinhmrgh  PhUasopkioat  Journal,  Na  I.  exposed  during  the  seven-years'  war.    He  died  on  the 
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121,  where  Mr.  Scoresby  has  published  an  account  of  SOth  of  February,  1 762,  at  the  age  of  SQ. 
is  visit  to  this  island.  The  services  of  Mayer  have  long  been  justly  appre- 
MA YENNE,  the  name  of  one  of  the  departments  in  dated  by  men  of  science.  His  reputation  is  qniefly 
the  north*woBt  region  of  France,  which  was  formed  out  founded  on  his  Ijitnar  Tables^  which  he  caloulaled  with 
of  the  Lower  Maine,  and  reeeiveB  its  name  ftom  the  a  decree  of  exactness  till  then  unknown,  and  which  he 
prbit*^!  river  by  which  it  is  waleted.  It  is  bounded  -continued  to  improve  until  the  day  of  his  death.  He 
on  the  nordi  by  die  departments  of  La  Manche  and  the  adopted  the  theory  of  Euler,  after  having  carefully  in^ 
Ome;  onthe  westbythatofthelUe  and  Vilaine;  on  vestigated  the  correctness  of  Its  principles,  and  conu 
the  south  bv  that  of  die  Maine  and  Loire ;  and  on  the  pared  them  with  the  results  of  his  own  accurate  obser« 
eastbythatoftheSarthe.  It  ieabout  28  French  leagues  vations.  About  this  period  the  attention  of  men  of 
in  length,  and  l6  in  breaddi,  and  has  an  area  of  266  science  in  J^ngland  had  been  directed  to  the  discovery 
square  leagues.  The  soil  in  the  department  is  of  un^  of  some  means  of  determining  the  longitude  at  sea,  for 
^aal  quality;  and  is  ferdle.  The  cantons  whidi  yield  Which  a  considerable  reward  nad  been  offered  during 
most  wheat  are  those  near  the  rivers  Loire  and  May-  the  reign  of  Queen  Anne.  As  Mayer's  lunar  tables 
tnne.  In  some  places  the  land  lies  four  or  fivt  years  seemed  to  afford  the  means  of  attaining  this  object,  he 
in  fallow.  The  ditef  productions  of  die  department  was  encouraged  to  lay  claim  to  the  reward,  and  accord- 
ate  eom,  wines,  hemp,  beef,  fruits,  silk,  honey,  brandy,  ingly  transmitted  a  copy  of  his  tables  to  the  Lords  of 
tod  sweet  oil.    It  carries  on  some  trade  in  these  arti-  the  Admiralty  in  1755.  He  did  not  live,  however,  to  reap 

know 

„  ^ ^     ^, , —      -part  ^- ^ — ^ 

u&e  bleachfietds  in  the  district  of  Chateau-Gontier.    In  been  offered  for  the  cmcovenr  of  the  longitude, 

tbe  neighbourhood  of  Laval  there  are  fine  quarries  of  The  principles  upon  which  Mayer  proceeded  in  con- 

JMper  and  marble.    The  principal  towns  ave,  Laval,  the  structing  these  ubles  are  developed  in  the  two  follow, 

ojpital,  population  14,154}  Mayenne,  population  7575;  ing  works :  Theoria  Lunajuxia  Syttema  Newtonianum, 

(-nateau^Goutier,  popuktion  4656.    The  forests  occupy  London,  1767i  4to.  and  Tabulag  moiuum  Solis  et  Lum, 
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J  Mtyo.     natjng  with'liieU  Mndstone,  and  fleets  limestone  altera 

"^  T^-^  nating  with  slate  clay.    The  Nephiii  mountain  oonsista 

principally  of  mica  slate :  massive  actinolite  occu's  in 

the  east  side.    The  limestone  that  prevails  in  Mayo  ia 

Sit  of  the  great  limestone  vallejr  Uut  stretches  firom 
ablin  across  the  island  There  is  a  large  slate  quarry 
in  the  mountains  of  Clanmore,  near  Westport ;  the  best 
sort  of  slates  dug  ftam  it  tote  said  to  be  superior  in  qua« 
lity  to  any  brought  from  England.  Quarries  of  excel- 
lent freestone/ fit  forbuildingjare  found  in  this  county. 
Vast  quantities  of  iron  ore  are  found  in  the  Barony  of 
Mnrrisk ;  and  there  were  formerly  iron-worics^  b«it 

'  tiiey  are  givea  up  for  want  of  fuel.  Eagles  abound^ 
especially  near  and  on  Adiill  Island^  whidi  takes  its 
name  from  that  bird;  they  do  gi^at  mischief  by  carry* 

.  ing  away  lambs,  poultry^  &c. ;  they  even  dart  in,  and 
carry  off  the  salmon,  When  they  appear  above  the  wa- 
ter.   In  the  lake  of  Casdebar,  near  that  towni  ia^the 

.  char,  and  the  gillaroo  trout,  with  gizaards ;  there  ore 
no  pike  in  the  lakes  of  this  county.  The  climate  of 
Mayo,  though  it  is  exposed  to  violent  winds,  and  a  great 
deal  a£  rain  fells,  is  uncommonly  miM,  so  much  so  that 

•  the  Marquis  of  Sligo  has  flourishivig  plantations  very 
near  the  sea,  in  situations  very  much  exposed  to  the 
westerly  winds,  and  very  elevated. 

Prapertj.        Mayo  fs  chiefly  possessed  by  immense  landholders; 

.notwithstanding  this,  however,  the  number  of  regis- 
tered 40s.  f^holders  is  considerably  greater  than  in 
any  other  oounty  of  Ireland;  there  being,  according 

-  to  the  returns  to  Parliament,  15,443;  and  900  regis* 
tered  freeholds  of  £20;  and  193  of  £50.  On  Lord 
Dillen's  estate,  which  is  one  of  the  largest  in  the  coun- 
try, there  are  8100  registered  freeholders.  -Some  of 
tile  fkrms  are  very  large;  Aose  near  Castlebar,  and 
in  some  other  paits,  extending  to  3000  acres,  but  these 
are  stock  or  grazing  farms;  the  fkrms  rornid  West 
Port  are  fl-om  400  to  5000  acres,  all  stock  farms.  But 
the  greatest  part  of  the  county  is  let  in  partnership,  or 

•  on  the  viUage  system,  especiuly  the  small  patches  of 
anJ>le  land ;  each  village  has  a  code  of  law  for  regu- 
lating their  agriculture;  if  disputes  arise,  an  appeal  is 
made  in  the  mrst  instance  to  the  agent,  and  afterwards 
to  the  landlord.    Where  arable  land  is  not  held  in  this 

Crsziog.  manner,  it  is  taken  from  the  store  farmer  or  ^grazier, 
by  cottars,  as  they  are  called,  at  a  very  extravagant 
rent.  Thirty  pounds  for  four  years  is  the  common 
rent  of  an  acre  thus  let  The  best  lands  in  Mayo 
bring  40s. ;  the  worst  dOs.  an  acre,  trrainng  is  the  prin- 
cipal object  of  farming;  and  the  barony  of  Tyrawley 
is  among  the  best  parts  of  Mayo  for  this  purpose ; 
tiiere  is  likewise  gooa  grazing  ground  in  some  parts  of 
Clanmorris,  Kilm&in,  and  CorteDo;  the  grazing  grounds 
of  the  last  are  of  a  remarkable  quality  for  fattening 
and  a  return  of  tallow.  There  are  a  f^w  small  dairies ; 
the  cattle  kept  for  them,  and  for  fattening,  are  a  mix- 
ture of  the  long-homed  English  breed,  with  the  native 
breed :  a  great  many  fine  toists  are  to  be  found  in  this 
oounty.  Scarcely  any  sheep  are  kept,  and  very  few 
swine,  and  those  of  a  bad  kind. 

TiUaae.  Arable  husbandry  is  confined  to  the  flat  lands  of  the 

^^'  peninsula  of  Mullet,  to  the  valleys  and  the  bottoms  of 
the  mountains ;  a  great  part  of  the  baronies  of  Burri- 
shoole  and  Mnrrisk  are  in  tOlage.  Arable  husbandry, 
at  least  so  far  as  oats  are  concerned,  has  been  much  ex- 
tended, by  the  establishment  of  com  buyers,  who  ship 
this  grain  for  Scotland;  but  the  arable  husbandry, 
Aough  extended,  is  stiH  very  b^.  They  plough  with 
fotir  horses,  generally  directed  by  a  man  walking 
badcwards ;  young  ooHs  are  fiotened  to  the  harrows 
by  the  tail;  and  they  often  bum  their  corn,  instead  of 
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thrashing  it.  Twelve  ^horses  are  tunuutj  Car  100 
acres  in  tillage.  Their  implementa  are  conatmctedee 
the  worst  pnneiples,  and  in  the  most  clumsy  tnd  in* 
sufficient  manner.  Barley,  oats^  potatoes,  andflsxin 
grown ;  formeriy  much  barley  was  grown  in  the  ban* 
|iv  of  Cortelloy  but  potatoes  and  oats  ate  at  premt 
chiefly  cultivated.  'On  the  sea-coast-of  Tyrswity  po* 
tatoes  and  barley  are  the  common  rotation;  io  otbei 
parts  of  the  country,  potatoes,  oats,  and  fiax,  and  than 
the  land  is  left  to  recover  for  some  years. 

Such  of  the  inhabitants  as  are  not  employed  in  igri* 
culture,  pick  up  a  scsnty  and«precarion8  hving  in  bl^ 
ing,  burning  sea-weed,  or  cc^lecting  it  for  manure^  md 
spmning  of  yam.  At  Ballena  there  is  a  salmon  fidi* 
ery,  one  of  the  most  considerable  in  the  kingdom.  In 
the  bajr  of  Killala  a  great  number  fi^  herrings  are  takes, 
but  thia  fishery  has  nearly  dedined  of  late  vears.  Lobi 
sters,  turbot,  and  various  other  kinds  offish  art  plenti- 
ful. Herring  nets  are  made  at  Killala ;  and  st  tfaii 
place  and  Ballena  there  is  a  small  market  fbrlineiM; 
spinning  is  universal  in  all  the  cabins,  and  tbcy  ipin 
and  weave  enough  to  clothe  themselves. 

The  principal  towns  are  Casdebar,  Killsls,  Ballin. 
robe,  Ballena  and  Newport :  Mayo,  though  now  d^ 
eayedi  was  formerly  a  large  place,  and  noted  for  its 
university,  at  which  King  Alfred  was  educated :  Cu* 
tlebar  is  the  capital  of  the  county :  Killala  is  a  hh^t 
see,*  it  was  established  in  the  fifth  century;  ind  ia 
the  sixth  the  see  of  Achonry  was  united  to  it  The 
united  eees  measure  east  and  west  ^5  miles,  sihI  fron 
nerdi  to  south  21  miles;  there  are  50  parishes  in  tfaaa. 
Some  parts  of  Mayo  are  very  populous,  oomideiiDg 
the  nature  of  the  sur^Kse  and  soil.  Even  in  the  thrae 
large  bog  districts,  the  population  has  risen  on  the 
sid^  of  the  mountains  500  feet  above  the  level  of  tlie 
see;  and  descended  to  the  very  edge  of  the  bojs^  is 
that  there  is  only  about  9^  acres  capable  of  arationtD 
each  family,  or  half  an  acre  to  each  individual.  The 
number  of  houses  in  the  whole  county  is  estimated  it 
27,970;  and  of  mhabitanU  at  140,000:  tricing  tlie 
area  at  1SS5  square  miles^  this  will  give  «2.64  to  i 
square  mile;  and  supposing  the  number  of  scfesto 
be  790,600,  there  will  be  f  .8«  to  each  house.  Nfiriy 
the  whole  population  is  Catholic:  in  the  year  174^ 
there  were  only  824  Protestant  housekeepers;  tfidia 
1792,  out  of  a  population  of  140,000,  it  was  calcohted 
that  there  were  only  1 750  Protestants.  There  are  dis- 
tricts of  50  miles  where  a  Protestant  church  iinotts 
be  seen.  The  county  sends  two  representatites  to 
Parliament.  The  inhabitants  in  general  are  very  poor; 
ignorant,  and  wretched;  their  cabins  hare  a  mo* 
miserable  appearance ;  their  food  is  potatoes,  codcH 
herring,  and  a  little  meal  and  potatoes;  amsn,  his 
wife,  and  three  children,  will  eat  a  bushel  of  S  cwt 
every  week ;  and  of  oatmeal  fhe  common  allowsiwe  » 
a  quart  a-day  for  a  labourer ;  they  likewise  use  s  diM 
of  butter-milk,  and  bonfiy  clebUr;  the  Urtter  is  «oor 
milk,  or  lappered  milk  aa  it  is  called  in  Scetlind. 
The  cotters  who  keep  cows  fare  better;  fheyr«*« 
that  the  men  feed  the  family  wHh  didr  labour  in  tfce 
field,  and  the  women  pay  the  rent  by  spinning.  Kx* 
ccpt  in  the  peninsula  of  Mullett  the  Irish  hmgetp  >• 
the  onl3r  one  understood  or  spoken.  There  are  scfenu 
of  the  singular  buildings,  called  round  towers,  in  the 
county  of  Mayo;  and  two  remarkrf)le  square  ♦o^««' 
at  Moyne  and  Rosserice :  it  also  contains  a  grrst  mwj 
other  monastic  remains.  See  Macparlan*^  Sfafahm 
Aceoma  of  MtnfO;  WnkeMd'%  Ireland;  Beaufort''^ 
moir  o/tf  Map  of  Ireland. 

MAZANDERAUN.    See  Persia. 
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jVLazoloov,  from  the  Greek  pttJ^H,  a  5r«»l,  and  ^•yn, 
discourte,  is  that  hranch  of  zoology  which  treats  of  the 
class  of  mamraif^ous  animals,  or  of  those  species  whick 
have  a  heart  furnished  with  two  aurides  and  two  ven- 
tricles, which  have  red  ^nd  w«in  blood,  breathe  by 
means  of  lungs,  suckle  their  young  with  milk  from 
tbetr  breasts,  and  are  vwiparous,  or  produce  live  young. 
The  term  auadrwped,  or  fmr-footea,  would,  obvioushrt 
apply  to  a  liaard,  a  frog,  or  a  tortoise,  as  well  as  to  the 
higher  orders  of  four-footed  beasts.  With  a  view  to  dis- 
criminate the  latter,  Linn^  introduced  the  appropriate 
term  mammalia,  denoting  such  animals  as  are  provided 
with  orgatis  for  suckling  uieir  young;  acate|^[oty,  which, 
in  Btrietness  o£  arrangement,  wouM  comprise  die  ceta^ 
ceous  tribes,  whidi  luiVe  been  so  generally,  yet  so  im- 
prapesrly,  confounded  wkh  fidies;  but  we  nave  thought 
it  nu)re  convenient  to  treat  of  them  under  the  separate 
article  Cctologt.  Thii»  qualified  and  restricted,  then, 
oar  definition  of  the  mammalia  refers  only  to  those  fiu 
mflies  ef  aniraals  which,  in  common  language,  are  call- 
ed qiukdrupedr.  Besides  their  manifiBst  subserviency  to 
our  comforts  and  our  wattts>  there  are  other  considera- 
tions which  powerfiiQ  V  recommend  them  to  our  notice. 
Their  situation  and  dispositions^  for  example,  are  sudi 
as  to  afibrd  us  more  fiequent  opportunities  of  intercourse 
with  them  tiian  with  the  other  classes  of  animals.  Fishes 
inhabit  an  element  difilerent  from  our  own ;  birds  soar 
aloft  in  Ae  air,  and,  when  they  rest  on  the  earth,  they 
-generally  prefer  places  not  easily  accessible  to  man ; 
imects,  mm  their  nnnutehess,  are  apt  to  elude  our  ob- 
servation; and  reptfles  shun  our  society,  or  repel  us  by 
their. very  aspect.  But  quadrupeds  cannot  so  easily 
avoid  us:  many  of  them,  on  the  contrary,  seek  our 
fellowship.  Their  manners  and  circumstances  bear  a 
considerable  analogy  to  our  own ;  while  their  sagad^, 
and  the  constancy  'of  their  attachments,  naturuly  at- 
tract our  observation,  and  oondliate  our  affectionate  ie» 
garde. 

Sketch  of  the  History  of  Mazology. 

fit-       Pram  die  reasons  which  we  have  just  stated,  and 

"I  of  from  various  others  which  we  might  easily  enumerate, 

^   we  may  readily  infisr,  that,  even  in  the  earlier  stages 

^     of  society^  the  attention  of  mankind  woukl  be  power- 

mia  ^Uy  solicited  to  the  forms>  habits,  and  economy  of  the 

^•d«i  maminiferous  races  of  animals.    Scientific  views  of  their 

itaaia.  iMtural  history,  however,  could  originate  only  in.  no- 

riods  which  were  characterised  by  some  degree  of  civi- 

Uzstion.     From  the  beautiful  allusions  to  the  works  of 

ovation  which  abound  in  the  writings  of  the  Jewish 

•pniphets  and  poets,  we  may  conclude,  that  these  hxA^ 

personages  were  no  indifferent  spectators  o£  the  animal 

tribes  which  surrounded  them ;  and  Solmnon,  who  knew 

ail  vegetaUes,  did  not,  we  may  presume,  overlook  the 

"fleets  and  conditions  of  those  animated  beings  whidh 

^vne  so  acoessible  to  his  observation. 

Our  ideas  of  the  infidmation  which  Ae  Greeks  and 

Romans  possessed  rebtive  to  the  history  tof  quadrupeds, 

^and  are  very  somt^  and  impeifect;  for  many  of  ihenr  works 

JJ»^«  have  pcrishtti ;  few  which  nvo&ssedly  treat  of  the  sub- 

'^^^  yet  in  question  hove  ooine acorn  ta one  da]r;  and^evan 

tOt«  ZIII,  PABT  II. 
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of  these,  the  text  has  been  often  injmwd  or  obseored,  Masolofr* 
by  the  waste  of  time,  the  negligence  of  transcribers,  or  >M^y  ^m^ 
the  misoonceptions  of  scholiasts  and  oammentators.  The 
want  of  a  regular  nomendature,  too,  among*  the  andent 
writers,  often  baffles  our  attempts  to  identify  their  voi* 
cabulaiy  witii  those  of  our  moaem  aoologistB. 

Although  the'  works  of  A^uleius  have  not  been  trans-  apnfsfcs^ 
mitted  to  our  times,  it  remains  on  record,  that  hecana- 
ed  animals  of  all  descriptions  to  be  brou^t  to  him, 
that  he*might  have  an  opportunity  of  investigating  thear 
structure,  and  that  he  undertook  long,  joum^s  for  the 
purpose  of  exploring  the  recesses  of  nature. 
-  In  so  &r,  however,  as  they  are  known  to  us  by  their 
writings,  the  two  most  eminent  maaologists  of  antiqui- 
ty are  Aristotle  and  Pliny ;  and  the  two  of  sabordiinite 
' omsideration areiElian and  Oppian. 

'     When>  Alexander  the  Great,  on  the  demiee  of  his  fii-  Aristotle. 
ther,  Philnp,  engagied  in  the  grand. Asiatic  expedition, 
•Aristotle,  his  preceptor,  who  preferred  the'  luxury  of  . 
-philosophical  leisure  to  the  bustle  of  a  camp,  retamed 
to  Athois,  though  he  failed  not  to  maintain  a^endly 
correspondence  with  his  royal  pupiL    The  latter,  on 
his  part,  at  an  enormous  expmice,  employed  some  than- 
Sana  persons,  in  different  parts  of  Europe  and  Asia,  in 
collecting  various  animals,  and  transmitting  them  to  the- 
naturalist.    It  would  be  irrelevant  to  our  present  ob- 
ject to  enter  into  any  analysis  of  the  critical  and  meta- 
physical speculations  of  an  authiur,  who  has,  by  some, 
been  revered'  as  the.  prince  and  father  of  philoMmhy, 
and  branded  by  others  with  all  that  baseness  o£  abuse 
which  envy  and  detraction  delight  to^  propagate.    Nei- 
ther need  we  dwell  on  the  extraordmary  asoendancy 
which  his  doctrines  long  maintained  in  our  schools  and 
seminaries  of  learning..    There  is  strong  reason  to  sui^ 
pect,  that  the  originid  order  of  his  vnritinga.  is-disturb- 
ed,  and  that,  in  their  present  form,  they-arenot  only- 
mutilated,  but  that  thev  abound  in  spuriousand  inteiu 
polated«  passages ;  for  tew  of  them  were  made  public 
during  his  Hie,  md  much  they  have  undoubtedly  su£- 
fiered  from  the  decay  of  time,  and  from  tiie  indiscreet 
seal  o£  copyists  and  commentators.    To  these  formida- 
ble disoouragements  imder  which  we  peruse  the- pages 
of  the  Stagyrite,  we  have  to  add  the  innerent  condsioti 
and  assumed  mysteriousness  of  sUrle,   which  vefled- 
from  the  uninitiiied  the  more  recondite .  portions  of  his 
multi&rious  infmmation.  Ofthe  fifty  volumes,  or  books,^ 
which  he  composed  on  the  histoiy  of  animated  nature,' 
only,  nine  have  been  preserved.    In?  theae,  he  lays  down 
certain  general  points  of  difference  and  resemblance  ob- 
servable among  various  kinds  of  animals,  and  then  de- 
taOs,  historicaUy,  the  fiicts  and- notices  connected  with 
general  relationa  and  sensible  chmacters.    These  last  he 
deduces  from  the  fiovm,  colour,  siae,  and  other  external 
qualities  of  the  whole  animal, .  as  well  as  firom  the  num- 
ber  and  position  of  its  parts ;  the  dimoisions,  move- 
ments, and  forms  of  its  limbs,  with  their  comparative 
analogies  or  discrepancies^  illustrating  his  statements, 
by  examples*    He  likewise  adverts  to  their  modes  of 
living;  their  actions,  habitatigns,  and  various  funeticnis. 
-Many  of.  his  physiologifsal  factaappear  to  have  been  as- 
certained, by  accurate  observation.;  and  several  of  his 
pnsitians^  which  were,  once  deenud.  ftbnlaaa  or.ennK- 
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•Mnol^Kr*  neoas,  have  been  found,  en  mature  inquiry,  to  be 
~  •  ""  Btrictly  consistent  with  the  phenomena  of  nature.  He 
is  supposed  either  to  have  tnssected  the  bodies  of  ani- 
mals with  his  own  hands,  or,  at  least,  to  have  assisted 
at  the  dissection  of  many.  When  we  reflect  en  such  a 
rare  combination  of  perspicacity^,  unwearied  diligence, 
and  highly  favourable  opportunities  of  aoc|uirinff  an  in- 
tiraafee  aoqvaiManoe  witn  the  details  of  fai^  subject,  we 
need  nbt  wonder  that  many  of  his  observations  tbmM 
atand  ike  tsst  of  severe  scmtiny,  and  that  the  student 
of  natural  sdcnee  should  still  iqiproach  with  reverence 
ihefttUes  of  a  systtm  oooe  reared  under  the  most  flat* 
tering  auapiees. 
Hi^  The  Naitnnd  History  of  Pliny  has  been  styled  the 

BimfohprnHa bf  the AndmU ;  and  it  may,  infect,  be 
resarded  as  die  deposftxiry  of  the  physical,  aatnmomi- 
w,  ffeographicai,  and  medicBl  knowledge  c^the  age  in 
whim  it  was  composed.  The  maltitude  of  authors 
whom  he  qootea,  attests  the  variety  and  extent  of  his 
iBftmatian ;  and  we  learn  from  himself,  that  his  map 
t«ais  were  eatraeted  dam  two  dionsand  vdiunes.  The 
prefine  or  dedicatioii  of  this  oelebnrted  ^tfodaction  is 
addressed  to  Vespasijai ;  and,  though  not  destitute  of 
€Vory  flhmpibBm  <v  pedantry  and  conoeit,  bean  all  the 
intieitial  marics  of  ■genuineness.  The  authenticity  of 
the  Anst  book,  however,  winch  is  Mttle  more  than  a  ta- 
VJB  of  contents  and  andiorities,  is  mndi  mere  ifoea- 
tionable.  The  woi4  itself  is,  in  one  sense,  strictly  me- 
ihodksal,  commeiiomg  widi  a  general  view  of  the  nni- 
vcrse,^wntaassn|gfrom  agn^pwphical  survey  ofthe  tcr- 
tnqueduk^obe  to  the  history  of  man,  cf  terrestrial  and 
aquAk  animals,  of  die  vegetable  and  mmeral  kin^ 
mns,  of  the  niatsrials  of  pharmacy  and  the  arts,  and 
ciftbraeii^  a  ridi  variety  of  collateral  and  inddental  to- 
llies. The  whole  performanoe,  even  in  some  of  its  less 
mviting  departments,  is  sprinkled  with  anecdotes  and 
phiiosophiad  reflections,  whidi  cannot  fail  to  be  more 
-or  lepft'pleasing  tothe  modem  reader.  Although  large 
portions  of  die  woik  can  be  r^(arded  only  as  compi&- 
'tions,  or  rather  as  txanaktions,  iWaB  the  writings  of 
Aristotle  and  odier  anthors,  yet  the  general  aiirang^- 
•ment,  several  of  the  details,  and  a  ktyle  more  abrupt 
and  nervous  than  :pu»  Jmd  comet,  may  lay  claim  to 
•originBlity  and  dignity  of  manner.  On  vaxtooa  oeciu 
aiona,  we  may  remark  a  striking  eoralnnation  of  scep- 
4ieism  and  credulity ;  but  the  anther's  marvellous  red^ 
inls  generally  leat  on  the  teatimonv  of  others,  while  his 
-personal  observations  are  fkithlUly  recorded,  and  he 
"faetrays^no  intention  of  wilfiiUy  misleading  his  readers. 
^It  has  likewise  happened  to  Pliny  as  to  Aristotie,  that 
some  of  his  assertions,  formerly  regarded  as  mifbund- 
ed,  have  been,  more  recendy«  corroborated  by  fiuEts. 
Clian.  .£lian's  work  (ht  ike  NaUire  ^  AnmdU,  consists  of 

seventeen  books ;  but  it  is  devoid  of  evtry  principle  of 
enansemenit,  and  maniftsts  a  uniform  disregard  of  no- 
mencMture  and  accurate  description.  The  writer's  aim, 
indeed,  appeos  to  have  been,  to  paint  the  manneraand 
dispositions  of  various  animals,  with  a  reftrenoe  more 
or  less  pointed  to  the  motal  qualities  of  man.  With 
aome  undoubted  facts  he  ntiingles  many  fictions;  but 
Har  these  iaat,  he  ftequendy  cites  his  authority,  or  else 
he  wishes  it  to  beunderoteod  that  he  does  not  himself 
jbniieve  tiiem. 
Op^ao.  Ommb,  in  his  Cgnagtiiam,  poortraya  mamr  of  die 

quamrupeds  in  lively  comors ;  nor  does  ne  conme  him- 
•scif  to  deacnption  alone,  but  ilpeqoendy  diaracteriaes 
the  oamMrs,  diqHNdtiens,  and  economy  of  the  diflbr- 
ent  species  whfdi  heintrodnoes  into  his  poem.  While 
■the^naftnBt<af  UamaABtelmiff  wnwiwdfd  liift  adhftPCTKff 


to  systematic  order,  he  neverthriess  evinces  an  acqiuint-  HaciJ 
ance  with  the  principles  on  which  systems  are  foandei  "nr^ 
It  is,  moreover,  worthy  of  remark,  that  though  mda- 
ed  with  a  warm  poetic  fancy,  he  rejects  most  itories 
that  savour  of  wander  and  romance. 

In  the  middle  ages,  we  meet  with  no  works  iditive  c«r. '' 
to  our  present  subject,  that  need  to  detain  us ;  hut,  ear* 
ly  in  the  snteenth  centuty,  the  name  cf  CWwf  GoMr 
solicits  our  grateful  commemoration.  NotwithslaMlini 
the  natural  weakness  of  his  amstitution,  incteaaed,  it  is 
alleged,  l^  the  experiments  which  he  made  en  hinadf, 
and  notwithstanding  the  limited  term  of  his  cxisfecncf^ 

for  he  died  of  the  pli^e  in  the  49th  year  of  his  age,  titt 
extent  of  his  jnesearches,  and  the  oompUcatioD  of  ii^  Is* 

hours,  would  reflect  no  discredit  on  a  busy  life  protrMttd 
to  a  century.  Beaa  hesitates  not  to  say,  that  Generpoi*  I 
sessed  the  combined  knowledge  of  Pliny  and  Varrp;  and 
the  illustrious  Boerhaave  emphatically  stvles  him  «  ms« 
HeroferudiiioH.  His  bodily  infirmities  did  not  disoounfi 
him  from  makingfrequent  and  painftil  Alpine  eicnrnoni; 
and  though,  at  times,  constrained  to  wnte  for  bread,  la 
oontinued  to  found  and  support  a  botanic  gardn,  reiiii* 
ed  in  his  serviee  a  painter  and  an  eiunraver,  coUeelieda 
very  o«»iderride  liWy.  «Mi.  «»;X«t»H.l]er,» 
thefirstwho  fermed  a  n^^ular  nmseum  cf  natmalfaiitay. 
In  apite  of  the  disadvantages  under  whieh  he  labooni 
he  applied  to  the  study  of  nature,  in  its  vavioHS  bnsid»^ 
Old  with  such  assiduity,  that  he  restored  the  Kieaor 
which  he  enltivated  to  the  dignity  of  phtlosaphy,  a  dn- 
racter  of  which  it  had  almost  lost  sight  ainoe  the  di^flf 
.Aristotie.  Besides  other  learned  and  extensive  wodcs, 
he  published  a  History  of  Animals,  in  four  folio  voIiom^ 
an  elaborate  and  somewhat  ponderous  anion  of  compile 
ment  and  commentary,  oontaimng  dmoat  every  tonif 
that  had  been  o^ected  on  die  subject  by  aacienis  aao 
modems,  by  poets,  physidaaa,  and  granmarians,  ia« 
terspersed  wiui  many  amusing,  and  not  a  frw  fabalou 
anecdotes.  In  the  aubdivisions  of  hia  rlassm,  he  aw 
unfortunately  regulated  by  Ae  letters  of  the  alphiM 
that  he  might  more  eonveniendy  introduoe  his  philoM* 
phical  obsmrationa,  which  he  regarded  as  the  jnoit  va^ 
iuable  portion  of  this  extraordinary  perfermance. 

His  oontemporary,  Aldrovando,  Krofessor  of  Botinj  Am 
the  University  of  Bologna,  devoted  his  time,  lusts*  ^    I 


•m 


lents,  and  his  fortune,  to  the  prosecution  of  natonl 
science,  in  all  its  departments,  and  with  a  degree  of  as- 
siduity and  perseverance  which  has  few  patafiels  indie 
annals  of  literature ;  for  he  visited  different  ooanCrics 
with  the  sole  view  of  becoming  acquainled  with  dMr 
natural  productions,  and  he  emploved,  for  uparardsd' 
thirty  years,  some  of  the  principsi  designers  andca- 
gravers  of  Europe.  His  coUactaons  in  natural  hiitay 
laid  the  foundation  of  that  museum,  whi^  still  foM 
one  of  the  moat  conspicuous  objects  in  the  uairai^ 
■ty  of  Bologna.  HisclaMificationw  quadrupeds,  tbougk 
in  some  reqiects,  inaceuraCe and  unphiloaophiml,  isbf 
no  means  contemptible  for  the  age  in  which  be  li^c^ 
The  descriptions  are  genenally  fridbAll;  bottiiefai^ 
rical  passages  areoAmi  debaaedwith  foble  aadsqM^ 
stition,  and  the  a^le  is  deeply  tinetured  with  tfaepe* 
dmiti^  and  folse  taste  of  the  times.  Of  thetbiitemib- 
lio  voonnea  whith  bear  hianame^  eaily  the  first  sii  woe 
pubUAed  fay  himself,  and  .the  ^reuMinder  bf  vaiiosf 
learned  editors,  who aelected  the matflriala from  iheantf 
of  manvscrqfiU  whieh  tiacir  anthor  had  baquesthfJ  «> 
theficMte  of  adbrna.  We  amnot  dimuas  the  aafftf 
of  Gesner  and  Akkovando,  wathent  naaarluM*  v 
these  indefotigable  eeaspil^laid  a  broad  foeadiM' 
wfaidi  baa  mtntnitedto  ^rap|nt  dwfidr  mri  tfp 
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iff,  siqDerstructiirM  of  subceqacail  ag«t,*aiid  durtj  in  €onsi« 
"^^  deration  of  the  important  services  which  they  have  ren- 
dered to  natural  histbrj,  it  behoves  us  to  touch  on  their 
errors  and  iroperfectioDB  witii  the  utmost  lenity  of  cri- 
tictsm. 
too*  In  the  natural  history  of  JohnsUmy  a  learned  Polish 
physician^  who  traversed  most  of  the  countries  of  £u« 
rope,  the  subdivisions  oi  the  quadrupeds  differ  in  some 
respects  from  those  of  Gesner  and  Aldrovaodo ;  yet  his 
book  is  Iktle  else  than  an  abridgment  of  their  more  maa* 
sy  labours,  with  the  addition  of  the  American  animab 
borrowed  &om  Piso  and  Marcgraa£  In  the  condensa- 
tion of  hia  materials,  Johnston  has  manifested  both  abi- 
lity and  taste ;  but  he  has  still  retained  a  portion  of  the 
fiction  which  dims  the  lustre  of  his  psototypes. 

The  worthy  and  celebrated  Ray,  having  devoted  fifty 
years  of  his  studious  life  to  the  cultivation  of  naturiu 
science,  reformed  zoolqgy  in  most  of  its  departments, 
l>re8eQted  it  in  an  advantag^us  point  of  view,  and  con- 
tributed miure  to  its  improvement  in  his  own  country, 
than  any  of  his  predecessors.  He  invented  and  defined 
many  temis,  ex|X'cssive  of  ideas  before  unknown  to  the 
naturalists  <^  England,  and  he  introduced  many  oib^S 
iron)  i«  liters  of  toe  first  eminence  As  he  wrote  Latin 
in  f^reat  purity,  and  with  much  £icility,  he  gave  to  his 
sttbiects  all  the  embellishment  which  polite  learning 
could  bestow,  while  his  extensive  erudition,  and  his 
knowledge  of  philosophy  at  large,  enabled  him  to  add 
many  coDateral  ornaments,  and  useful  obser\'ations,  witii 
an  aptitude  of  Judgment  which  has  been  much  applaud- 
ed. The  consideration  of  his  distribution  of  quadrapeds 
would  lead  us  beyond  the  narrow  bounds  assigned  to 
tbe  present  sketch,  and  will  be  best  apprehended  by 
counting  his  Synopsis  ;  a  work  which  sufiiciently  be- 
speaks his  love  of  order  and  method.  Qualities,  now<- 
ever,  of  a  higher  cast  powerfully  recommend  his  synop- 
tical treatises  to  our  careful  perusal ;  for  his  descriptions, 
though  sliort,  are  perspicuous  and  comprehensive,  and, 
not  unlrequently,  enlivened  by  concise  and  interesting 
notices  of  the  manners  and  dispositions  which  charac- 
terise particular  species.  Even  learned  foreigners  have 
been  eloquent  in  the  praise  of  Ray  ;  and  the  advocates 
of  civil  and  religious  liberty  will  bestow  their  unquali- 
fied admiration  on  that  fine, passage  in  which  Jie  express- 
es his  joy  and  gratitude  at  haying  lived  to  see  the  ac- 
complishment of  the  Revolution. 
I  The  nest  distinguished  conpdbutor  to  the  methodical 
arrangement  and  description  of  the  mammiferous  ani- 
Hials,  to  whom  we  shall  advert,  is  the  justly  celebrated 
Linni§.  The  life  and  writings  of  this  illustrious  naturalist 
form  the  subject  of  an  ample  and  interesting  volume  ; 
but  here  we  can  only  .point  to  those  parts  of  his  works 
which  professedly-  illustrate  his  first  class  of  animals.  In 
his  Swedish  Fauna,  the  quadrupeds  of  his  na^ve  country 
are  delineated  in  a  manner  at  once  concise  and  compre- 
hensive ;  and  the  work  has  been  pretty  generally  fol- 
lowed as  a  model  of  similar  undertakings.  The  three 
yolumesof  his  Sustema  Naiuras^  published  at  Stockholm^ 
in  1766,  67j  and  6h,  are  .to  be  considared  as  having  le- 
ceived  the  author's  finishing  hand,  and  as  forming  the 
tweliUi  edition  of  a  work  which  is  scarcely  paralleled  \j(y 
ebni.  any  effort  of  the  learned.  The  Mammaluh  which  con>- 
OBor  stitttte  hiaiirst  C/W,  he  divides  into  seven  Orders,  the 
^'  distinctiona.of  which  are.- establisbed  principally  on  the 
difference  in  the  number,  situation,  ana  form  of  the  three 
kinds  of  teeth,  namely,  the  privwres,  or  incisores,  comr 
manly  called  foreteeth  or  cuUuig'4€eth  ;  the  laniariij  or 
wnini ;  lacm-aiin^,  canine^w dogrUeth ;  fupd the molax^i, 
^oubU,  m  grinding  t€€ti. 


1.  The  first  Older  is  <tra<i»iiW>t<td  Primfd^,  ind  in-*  Mswtsir* 
dudes  animals  flimished  with  outting«'teetb,  the  four  '--  i  ^ 
above  being  parallel.  3.  Brvia^  whidn  are  destitute  ot 
foreteedi.  3.  Ferm,  with  six  shaipi^h  fore- teeth  in  the 
upper  jaw,  and  one  canine  tooth  on  each  side.  4>.  GlircfM 
with  two  foi^teeth  in  each  jaw,  and  set  close;  tjoofiean^ 
other,  but  remote  from  the  grinders,  aiid  no  canine 
teeth.  5.  Peoora,  whi«h  have  no  fgr^rteetb  in  the  Vip^ 
per  jaw,  but  six  or  eight  in  the  )ow^,  very  remote  from 
the  grinders,  the  feet  nooled,  and  tho  ywinmsp  iiigninAL 
6.  BeUyte^  having  the  fiww-lfethobliM^ly  tmni^tad,  and 
the  fieet  hoofed.  7*  CHe,  with  tormtbing  apertures  on 
the  head,  pectoral  fins,  and  a  hori«i»t|il  foandal  bu 
These  Orders  are  diatribnted  into  Gtmra,  or  famiUes, 
with  abbreviated  artificial  isharsctenv  attsdwyl  to  each. 
Under  tbe  espoBitiop  of  each  gienna  is  raided  that  of  the 
several  ^lecies  which  it  poinpnshends,  with  their  vari^ 
tie^  when  any  such  are  known  to  exist  Gmelio,  msqA 
others,  have  improved  or  modified  the  details  of  tb^ 
lAin^n  nomcndature  and  divisions. 

JaaA  Tkwdore  Klein  has  left  scarcely  any  piirt  of  Kl«is» 
zoology  untoudbed,  and  has  treated  its  divisions  both 
in  a  syste«natic  and  phyaielogioal  n^anner ;  but,  tboi^ 
he  was  one  of  the  most  ingenious  of  tbe  pppcxients  of 
Linn^,  his  own  principles  (^arrangement  are  so  limited, 
that  very  incongruous  animals  are  oft^n  classed  togeth^* 

His  name,  however,  was  soon  nearly  eclipsed  by  th*t  Boffoa* 
of  the  Couni  de  Buffon.  The  latter,  in  the  more  minute 
and  anatomical  details  of  his  History  .of  Quadnipeds» 
derived  important  aid  from  the  ]ab(purs  of  Oaubenton. 
A  wil^l  .disEegard  of  methodical  amuM^ement,  And  |i 
love  of  visionary  q>eculslion,  unfortuni^te^,  pervade  thi& 
Count's  mchaoting  pi^«es.    When  W0  ad.d,  that  \m  iff^ 

rntly  betrays  more  credulitv  than  is  consistent  witfi 
ptulosophiqal  ch^raeter;  tnaj;  be  hss,  ni  several  in- 
stances,  though  inadvertently,  mis-stated  facts,  grioflAin' 
.tained  contxjadictpry  positions ;  and  tlM  he  has^giSion« 
ally  indul^^ed  in  a  jponuious  jlnfia^on  fof  style,  wJUch  i}l 
accords  with  the  simple  xpajesty  pf  n^t^r^,  we  bairf , 
perhaps,  numerated  most  of  the  defi^qts  wth  wl)ich, 
as  a  writer,  he  is  chargeable.  These,  however,  au^,  .;in 
no  small  degree,  redeemed  by  many  f^thfulandiM^iiyis^Li^ 
portraits,  by  accuracy  of  description,  and  glowing  eW- 
quence.  l*he  circumscribed  nature  of  our  plan  peippaits 
us  not  to  particularize  the  various  voexiXA  of  the  edifoia 
and  continuators  of  his  gr^t  ai^d  splendid  wor|c ;  suc^ 
9A  Castel,  and  e^ecially  Sonnini,  whose  enlaijged  edition 
of  tlie  History  of  Quadri^peds  fc^msthe  n^p^  compk^ 
store  pf  elegant  in&rmation  with  xe^pect  to  the  subj^ 
of  the  present  artido.  Yet,  a,s  oft^n  as  we  Ji^ve  jQssQrtr 
ed  to  this  valnable  rcipository,  we  l^ave  regretted  tt^ 
want  of  preliminary  views,  ^indcf  a^neraianalytii^ 
index 

Mr.  Pennant,  both  in  his  Synopsis  and  Ceqe^  His-  Pennant. 
torv,  has  ably  and  ^gse^ly  jlliu^^fte^  thed^  of  Ani- 
mals which  rwe  have  x^ow  to  coi:isider.  Ip  his  arranger 
naent,  this  respectable  autbqr  t^is  <;hi^  fpUo^edttie 
divisions  of  Ray,  with  certain  mjodifiq^op^^uod  iimiroviiH 
ments,  sug^^sted  by  more  nscent  o^vs^Frvatipi^.wd  disf 
coveries.  It  is,  hojvever,  to  be  lamypted,  tl^t  his^fni- 
gravings  are,  for  the  most  part,  meagre  and  defectiv<e(. 

Another  Bri^  xiaturaliat,  .wh<«e  tG^nasjal  Zoolipgy  Shaw. . 
we  have  bad  fre^^Ui^t  occjasv^n  ^CQnsMk,.js,the.h»te  JQr. 
Shaw^  of  ^  Brit^  Mnse^mn.  ;His/acpqunt  of  t^e  Mmr 
mUa  is  at  once  scientific  |^ul  popi^^^^^oJ  i)lnwrr«twi 
with^uch  figures  as  convey  jdear  i/l^y  i\f  jiy*  Aniiyia\y 
.descrilittj.  His  method  is.airow4KayJ^Mp4^.4^  j^l^dif 
Lmne,  but  embraces  such  corrections  and  opifK^pfSfin^t^ 
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Maaol^gy:  pected  toliATe  ga|ipliedi  The  disainiination  with  wkich 
'  "  '  '  tie  has  selected  his  materials ;  the  diffidence  with  which 
he  records  doubtful  aUMitions ;  and  his  resnectful  inti- 
mation of  the  sources  whence  he  derives  his  knowledge, 
all  entitle  him  to  no  common  praise.  If  a  want  of  ge* 
neral  and  introductory  discussion ;  if  occasional  dryness, 
arising  from  tlie  monotcmy  of  curtailed  description ;  and 
if  a  few  neologisms,  or  harsh  combinations  of  language, 
should  be  thought  to  detract  from  his  merit,  that  merit 
is,  nevertheless,  of  a  superior  caist,  and  sufficiently  proves^ 
that  he  had  ably  availed  himself  of  his  talents  and  op- 
portunities, to  delineate  the  history  of  those  tribes  of 
beings,  which  partake  of  the  physical  destinies  of  man, 
and  which  have  proceeded  from  the  grand  and  ccnomon 
source  of  creative  power  and  goodness. 

The  mere  English  reader  may  also  draw  both  useAil 
and  agreeable  instruction  from  Bewick's  General  Hie^ 
tory  of  Quadrupeds,  Church's  Ca^imei  of  Quadrupeds, 
Kerr^s  Edition  of  ike  Linn^n  Sjfsiem,  a  New  Sjftfem  of 
the  General  History  nf  Quadrupeds,  in  three  volumes; 
that  part  of  Goldraaith's  History  of  Animated  Nature^ 
which  treats  of  the  mammalia ;  the  fintt  volume  of  Bing- 
ley's  Animai  Biography;  and  the  account  of  British 
Quadrupeds,  by  we  same  considerate  and  entertaining 
writer.  But  the  more  learned  and  curious  sCudent  of 
raasology,  will,  moreover,  have  recourse  to  Pallas' 
Nooas  Species  Quadrupedum,  Histoire  GinSrale  et  Par* 
'  iicuUire^  pour  sermr  d  t'kistoire  des  Animaux  Quadrupedes, 
the  Didumary  of  Quadrupeds,  which  makes  part  of  the 
Encyelopedie  Mnhodique,  and  a  great  variety  of  com- 
munications in  the  transactions  oS  the  learned  acade- 
mies and  societies  of  Europe,  which  it  would  be  tedious 
to  enumerate.  In  the  valuable  catalogue  of  Sir  Joseph 
Banks'  librarv,  he  w91  find  the  title  of  almost  every  li- 
terary contribution  of  name  to  the  subject  now  be- 
fore us. 

For  the  Anatomy  and  Physiology  of  the  Mammn 
VB1IOU8  Class  of  Animals,  see  the  articles  Anatomy 
CoMPAEATivc  and  Physiology. 
Principlet  ^°  our  ^visions  and  subdivisions  of  this  dass,  we 
orarrange*  ehaH  be  chidly  guided  by  the  arrangements  proposed 
meat  sdopt.  by  Cuvier,  Lamarck,  Domeril,  and  Desmarest,  with 
edinthlf  ar-  occasional  reference  to  the  corresponding  Linn^an  titles 
tide.  and  designations,  which  are  still  the  most  popular  in 

this  island,  and  which  include  the  names  invented  or 
adopted  by  Linn^  himself,  or  by  some  of  his  followers. 
Although  the  classification  and  nomenclature  of  the  pro- 
ductions of  nature,  or  of  an^  portion  of  these  productions, 
may  be  founded  on  principles  more  or  less  philosophi- 
eal,  yet  we  should  regard  them  as  mere  devices  of  ex- 
pedience, as  contrivances  to  fadlitate  our  apprehension 
of  their  properties*  and  to  aid  the  memory  in  recall- 
ing their  distmcti  ve  characters^  rather  than  as  a  series  of 
lines  of  demarcation  uneouivocaliy  expressed  in  the  ex- 
isting system  of  things.  Without,  therefore,  previousljr 
expounding,  in  ail  its  formality  of  detail,  the  methodi- 
cal distribution  which  we  have  been  induced  to  adopt, 
we  shall  be  contented  to  unfold  it  gradually  in  the  se- 
quel, thus  endeavouring  to  relieve  the  irksomeness  of 
tedmical  definitioiis  by  the  more  interesting  topics  of 
•specific  illustration.  Even  these  latter  we  are  imperi* 
ottsly  constrained  to  exhibit  in  a  much  more  contracted 
form  thjm  we  could  have  wished,  or  than  a  mature  r^ 
-new  of  the  subject  would  require.  A  krge  volume,  in 
Ihot,  would  scarcely  suffice  for  its  discussion ;  but  even 
a  mere  outline  may  satisfy  the  curiosity  of  some,  and 
contribute  to  stimulate  and  guide  the  further  inqui- 
Ties  Of  others. 
Frimsry^  lBpurMaiiceofottrpIaD,thcn|We  proceed  to  8late« that 
vitkms* 


AnBtomy 
and  Pbj- 
siology. 


all  mammiferons  animals  with  which  we  ase  aoquaioU  MmJ 
ed,  may  be  conveniently  arranged  under  three  primirj  ««^ 
divisions  or  sections,  namely,  the  Unouiculatkd,  Ui»oo 
LATBD,  or  HooPBD,  and  the  Nxctopodx,  or  Fin-footeo. 

I.  The  Unouiculateo  Mammalia  have  the  upper  Ui^^ 
surface  of  the  extremities  of  their  fingers,  or  toes,  famiih-  (4. 
ed  with- a  thin  homy  fence,  or  covering,  called  a  naiL 
These,  again,  may  be  divided  into  the  toothed  ani)  the 
toothless;  and  the  former  into  those  which  are  pnw 
vided  with  incisive,  canine,  and  grinding  teeth,  and 
those  which  want  at  least  one  of  these  sorts  of  teeth. 
They  include  several  orders  and  families; 

I.  Order,  Bimana,  or  Two*  handed.  This  title  it  B.am 
founded  on  the  distinction  of  a  separation  of  the  tbnmbi 
from  the  fingers,  at  the  two  upper  extremities  only,  snd, 
consequently,  includes  the  jingle  genus  Homo  or  Mon. 
But  the  consideration  of  his  structure  belongs  to  am* 
tomy,  the  derangements  of  his  organization  to  medi- 
cine, and  the  nature  and  record  m  his  social  inidtih 
tions,  with  the  principles  and  duties  originating  in  Im 
relations  and  destinies,  respectively,  to  civil  histofj, 
ethics,  and  theology.  Waiving,  therefore,  in  this  [dsor, 
any  further  notice  of  the  first,  we  pass  to  the 

II.  Order,  denominated  Quadrumaka.     The  ani* q  rt!-.- 
mals  belonging  to  it  have  their  thumbs,  or  great  toei»c>J' 
separated  at  the  four  extremities,  and  thus  comprehend 
the  greater  number  of  the  Linn^an  primaies. 

The  Jirstjamily  of  this  second  order  consists  of  thesc:  • 
Simi4e,  or  the  numerous  tribe  of  monkeys  and  atei. 
These  are,  in  general,  characterized  by  having  their 
teeth  disposed  nearly  in  the  same  manner  as  tboie  of 
the  human  spedes,  except  that  the  canine  are  roudi 
longer  in  proportion.  They  are  distinguished  from  the 
human  form  by  the  narrowness  of  the  pelvis,  the  flst- 
neu  of  the  nose  in  most  instances,  and  the  want  of  ap» 
parent  lips,  chin,  and  calves  of  the  legs.  They  have 
clavicles  in  the  skeleton,  a  very  lenj^ened  and  falci* 
form  shoulder-blade,  weak  muscles  m  the  thighs  and 
legs,  generally  long  arms  and  fingers,  very  short  iliumbs, 
and  rarely  either  buttocks  or  prominent  heels.  Sooie 
are  destitute  of  a  tail,  while  others  have  that  appendage 
very  long,  and  others,  again,  have  it  prehensUe,  or  6tted 
for  laying  hold  of  objects.  Some  are  remarkable  kt 
callosities  behind,  others  for  cheek*poudies,  and  others 
for  thyroidian  sacs.  They  have  two  pectoral  teats,  and 
genital  organs  resembling  the  human.  For  the  most  part 
they  rest  only  the  outer  margin  of  their  feet  on  the 
ground. 

These  animals  chiefiy  afiect  the  countries  which  are 
situated  between  the  tropics,  abounding  in  the  woods 
of  Africa,  in  India  and  its  islands,  in  the  south  of 
China,  and  Japan,  and  in  the  American  continent,  from 
the  isthmus  of  Darien  to  the  province  of  Piara^y* 
One  or  two  species  also  occur  in  Arabia  and  Barhary» 
whence  they  have  been  conveyed  to  Gibraltar.  It  ia 
worthy  of  remark,  that  apes  and  monkeys  occupy  the 
same  line  on  the  two  continents,  and  there  live,  as  in  co- 
lonies, each  species  in  its  respective  haunt  and  district 
«f  forest,  without  disturbance  or  confusion,  and  withoet 
invading  the  property  of  one  another.  The  jierrots  and 
their  congeners  fly  lAwut  under  the  same  foliage,  as  if 
nature  had  intended  to  bring  together  the  only  qua* 
drupeds  which  resemble  man,  and  the  bird  which  ooat 
readOy  imitates  his  voice.  Who  would  not  wish  to 
contemplate,  in  the  ancient  foresU  of  America,  those 
troops  of  Simise,  which  flit  from  branch  to  branch,  swing 
with  their  prehensile  tails,  assume  a  thousand  groCesqiit 
attitudes,  and  leap,  spring  about,  and  mutter,  as  ifth^ 
some  important  cnterprize,  whik  Hodn  ot 
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k^r*  pirrots  and  parrokeets  alight  among  them^  chatter  in 
^^  the  branches*  and  toss  about  their  beads,  which  aparkle 
in  the  ravs  of  a  dazzling  sun  ? 

The  Simise  are  a  very  suspicious  race,  and  endowed 
with  a  very  retentive  memory.     Their  sense  of  touch 
is  particularly  delicate ;  they  vae  their  arms  in  swimw 
ming ;  they  are  lively,  agile,  frolicsome,  and  addicted 
to  gesticulation  and  mimicry,  while,  owing  to  their 
physical  organization,  they  have  many  actions  in  com- 
taon  with  mankind.    Many  of  them  are  fierce  and  in- 
tractable, while  others  manifest  a  degree  of  attachment 
to  those  who  are  kind  to  them,  though  not  always  un- 
mixed with  symptoms  of  a  petulant  and  mischievous 
disposition,  betraying,  at  the  same  time,  an  utter  dis« 
regard  of  our  ideas  of  deanliness  and  decency.     They 
are  nimble  in  their  movements,  and  they  express  by 
very  unequivocal  looks  and  gestures  their  feelings  of 
irriution  or  delight     There  are  times  when  the  most 
melancholy  man  cannot  refrain  from  smiling  at  the 
playful  absurdities  of  a  monkey.     Habits  of  domestica- 
tion may  regulate,  or  counteract,  but  are,  perhaps,  in- 
adequate to  extinguish  the  native  character  and  pro- 
pensities of  the  tnbe.    Few  individuals  have  hitherto 
succeeded  even  in  correcting  the  wanton  carriage  of 
tome  of  the  baboons;  and  the  wanderoo,  in  confine- 
ment, ceases  not  to  be  forward,  sly,  knavish,  and  saty- 
rical.    It  is  true,  at  the  same  time,  that  he  may  be 
taught  a  great  variety  of  feaU,  such  as  dressing  himself, 
kindling  the  fire,  scouring  plate,  rinsing  glasses,  beat- 
ing on  the  drum,  dancing  on  the  tight  rope,  &c.    Dur- 
ing the  residence  of  Messrs.  Condamine  and  Bouguer, 
in  Peru,  some  tame  apes  had  so  accurately  watched  the 
proceedings  of  these  philosophers,  that  in  their  panto- 
mimic exUbitions,  they  enacted  the  pUcing  of  signals, 
running  up  to  a  time-piece,  taking  notes  with  a  pen, 
and  viewing  the  stors  through  a  telescope.    The  Indiana 
and  negroes  sometimes  turn  this  talent  for  mimicry  to 
their  own  account :  when,  for  example,  they  cannot 
easily  reach  to  the  pepper  and  the  cocoa-nuts  of  the 
higher  branches,  they  pluck  off  those  near  the  ground, 
and,  like  children  at  play,  ranging  them  in  a  circular 
form,  retircb     The  monkeys  immediately  repeat  the 
process,  and  rest  not  till  they?  have  stripped  all  the 
branches,  and  deoosited  the  produce  according  to  the 
Mtlern,  whilst  tdl  the  circles  are  swept  away  during 
the  night    With  a  view  to  ensnare  the  animals  them- 
Mlves,  a  man  will  sometimes  dip  his  hands  in  cups 
filled  with  water,  or  honey,  with  which  he  smears  his 
fice,  and  adroitly  leaving^  aimikr  vessels  containing 
bird.lime,  or  some  other  viscous  matter,  withdraws  to  a 
hiding-place.     The  monkeys  immediately  approach  the 
cjips,  and  attempt  to  perform  the  same  ceremony,  when 
they  get  blmded  and  entangled    They  are  also  occa- 
«w»aUy  decoyed  by  a  person  who  pulls  off  and  on  a 
hoot,  for  several  times  m  succession,  and  leaves  it  duly 
Imed  with  -some  tenacious  substance,  when  they  are 
Mxious  to  try  how  it  fits.    It  is  remarkable,  that  most 
ortbemareextrcmeljr  fond  of  mustard,  tobacco,  and 
wen  snuff,  which  kst  they  eat  greedily,  without  aeem- 
mg  to  suffer  any  inconvenience.     They  are  susceptible 
or  small-pox  and  measles.     In .  the  gall-bladciors  of  a 
WW  of  the  H^edes  are  occasionally  found  biliary  con- 
cretions, to  which  many  virtues  have  been  foolishly 
Mcnbed.  and  which  the  Indians,  according  toTavemier, 
»li  for  more  than  a  hundred,  thousand  crowns  each, 
probibitmg  their  exportation,  and  reserving  them  as 
Pf«eiits  for  ambassadors.    The  various  kinds,  of  mon- 
keys snd  apes  are  the  prey  of  leopards,  and  other  ape. 
ws  of  the  feline  tribe,  as  well  as  of  serpent^  some  of 


the  larger  of  which  pursue  them  even  to  the  tops  of  Mssology* 
trees,  and,  by  means  of  their  extensile  jaws,  swallow  '^f  **-^. 
them  entire. 

Although  the  flesh  of  monkeys  is  tough,  and  said  to 
be  astHingent,  it  is,  nevertheless,  held  in  high  request 
by  some  savage  hordes,  and  even  by  Europeans  in 
Cayenne  and  other  countries;  but  persons  of  refined 
manners  are  averse  from  partaking  or  a  dish  which  bears 
a  strikihg  resemblance  to  a  dead  child. 

Notwithstanding  the  many  species  of  Simiie' which 
have  been  particularixed,  there  can  be  little  doubt  that 
many  more  remain  to  be  unfolded.  Humboldt,  indeed, 
who  had  occasion  to  observe  the  American  varieties, 
hesitates  not  to  conjecture,  that  those  already  discri'P 
minated  do  not  constitute  one-eighth  part  of  the  family. 
Bosman  alludes  to  fifty  species  on  the  Gold  Coast  alone; 
while  Condamine  assures  us,  that  it  would  require  a 
volume  to  discriminate  those  which  frequent  the  banks 
of  the  Amazons.  It  is  no  easy  task,  however,  to  settle 
with  accuracn^  the  several  species  and  varieties  even  of 
those  which  have  been  observed,  because  there  is  rea« 
son  to  believe  that  several  of  them  sexually  intermingle, 
and  thus,  as  in  the  canine  race,  occasion  numberless 
gradations,  and,  in  course,  considerable  confusion  in 
the  arrangements  and  descriptions  of  naturalists.  Ap- 
parent varieties  have  likewise  proceeded  from  habits  of 
domestication,  and  from  the  devices  of  show-men,  who 
aim  only  at  singularity  of  appearance,  and  are  thus 
sometimes  instrumental  in  misleading  the  natural  his* 
torian.  Some  of  the  species,  too,  have  been  so  imper- 
perfectly  examined  and  described  by  travellers,  that 
their  accounts  should  be  received  with  caution  and  dis- 
trust. For  a  more  ampleexemplification  of  this  family 
of  animals  than  our  very  circumscribed  limits  permit 
us  to  exhibit,  we  beg  leave  to  refer  the  curious  reader 
to  Audebert's  HUtoire  Nalurelle  des  Singu. 

The  first  genus  of  Suniae  which  attracts  our  atten*  Pimq^. 
tion,  is  the  fithecus  of  Cuvier,  which  comprises  the 
orangf.  Its  characters  are,  head  rounded,  mcial  angle 
of  65  degrees ;  body  almost  perpendicular ;  four '  inci- 
sive, two  canine,  and  ten  grinding  teeth,  in  each  jaw  ; 
no  cheek  pouches,  or  tail;  thyroidian  sacs,  which  in- 
flate with  tne  passage  of  the  air  from  the  larynx,  and 
thus  preclude  tiie  enunciation  oi  articulate  sounds ;  anna 
very  long;  nasal  orifices  very  low,  and  scyarated  by  a 
very  slender  septum.  The  known  species,  which  do 
not  exceed  six  in  number,  all  inhabit  the  warm  coun- 
tries of  the  old  continent  The  substitution  of  iiwua 
for  pilhecus  gives  the  Linn^an  designation  of  each,  with 
one  exception. 

*  1.  P.  saiw-uSf  oran  oianf,  ortrngouiofig,  liukjoclto,  Sfeeiet. 
&c  o£  the  French  naturaksts.     Tailless,  chesnut  or  i^atx 
dark-coloured,  haunches  naked,  and  the  hair  on  theCCCLlll. 
lower  part  of  the  arms  reverted,  u  e.  turned  up  towards  ^^9r  ^« 
the  elbow.    2.  P,  lar,  great  gibbon,  or  i&ng- armed  ope. 
Haunches  naked,  and  tiie  arms  as  Icmg  as  the  body, 
S,  P,  trogiod^ies,  pongo  of  Audebert,  drilly  or  Angola 
ape.    Head  tx>ni<sl,  body  brawny,  bad^  and  shoulders 
hairy,  rest  of  the  body  smooth.    4.  P.  nudacenm.    So 
we  have  ventured  to  denominate  the  litUe  gibbon  of 
Buffon,  and  others,  which  is  variety  2d  of  Linn^'s  #tjifta 
lar,  and  differs  from  the  preceding,  not  only  in  being  a 
third  less  in  its  dimensions,  but  also  in  die  colour  of  its 
hair,  which  is  greyish-brown,  and  of  a  darker  shade  on 
the  shoulders,  and  along  the  ridge  of  the  back.    5.  P. 
einereui,  eima  mohck  of  Audebert,  cinereoue  gibbonj 
wauwm,  or  moloeL     TaiMess,  haunches  naked,  arms  as 
long  as  the  body,  hair  ui  a  bnght  ashen  hue.     *  6.  jP. 
sylvanue,  chmpanzee,  jocko,  or  pigmy  ape*    Haundies 
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llaioTogy.,  naked^  head  tcmncBsIi^  arms  ilhort    Of  th^se,  two  or 
\gm^/^  J  three  may,  perhaps,  be  only  varieties ;  but  tiiis  point 
cannot  be  distincdy  ascertained,  until  long  and  familiar 
Observation  has  determined  whether   the    diaracters 
which  tve  have  just  noted  be  permanent  or  accidental. 
Orang  •  1 .  P.  sotyrun,     Orang  outattff,  or  oran  dan,  in  the 

Outang.       Malay  knguage,  is  said  to  signify  wild  man,  or  being  of 
tfUelii^etice.    The  specimens  of  this  animal  which  have 
been  brought  into  Europe,  were  mostl v  youi^  indivi- 
duals, seldom  exceeding  three  feet  in  height ;  but  it  is 
alleged,  that  when  they  have  attained  to  maturity,  they 
equal,  or  even  surpass,  man,  both  in  stature  and  strength. 
The  body  is  thinly  sprinkled  with  hairs  6f  a  rusty 
brown,  and  scarcely  an  inch  long ;  the  ears,  hands,  apd 
feet  nearly  resemble  those  of  man ;  and,  indeed,  Ae 
whole  external  appearance  approadies  more  than  that 
of  any  of  the  ripe  tribe  to  the  nurnan  form.    There  are 
Several  points  of  difference,  however,  in  respect  both  of 
external  and  internal  structure,  ^di  as  the  marked  dis- 
proportion between  the  length  of  the  arms  and  thighs ; 
the  greater  flatness  rf  the  nose ;  the  smaller  interval  be- 
tween the  eyes,  and  the  greater  between  the  nose  and 
moitth,  than  in  the  human  countenance.     The  form  of 
the  feet,  too,  is  very  dissimilar,  the  toes  of  the  oranff 
.being  much  longer,  and  the  ereat  toe  farther  separated, 
from  the  others;  the  thumb  likewise  is  -much  smaller, 
and  the  palm  of  the  hand  longer  and  narrower.     In 
place  of  twelve,  the  orang  has  thirteen  ribs  ;  its  verte- 
bra are  shorter  tluin  ifi  the  human  subject ;  the  boncfs-of 
the  pelvis  narrower ;  the  orbits  of  the  eyes  deeper ;  the 
kidneys  rounder,  and  the  urinary  and  gidl-bladders 
longer  and  smaller.    The  position  of  the  occipital  aper- 
ture is  more  backward  in  the  orang  than  in  the  human 
isubject ;  the  insertion  of  the  flexor  muscles  is  lower ; 
the  jaw-bone  is  divided  by  a  suture,  and,  as  in  its  con- 
geners, the  nail  of  the  great  toe  is  wanting.     In  short, 
from  the  conformation  of  the  larynx,  and  the  structure 
of  the  muscles,  as  weU  as  frdm  the  whole  frame  of  the 
bones,   this  creature   was    evidently  not  destined  to 
walk  erect.    •*  I  have  many  reasons,*'  says  Goldsmith, 
"  to  believe,  that  the  most  perfect  of  the  kind  are  prone, 
like  the  rest  of  the  qnadliiped  creation,  and  only  oWe 
iheir  erect  attitude  to  human  education.     Almost  all 
the  travellers  who  speak  of  them,  mention  their  going 
Sometimes  upon  all  fours,  and  s6metimes  erect    As 
their  chief  residence  is  among  trees,  they  kre,  without 
doubt,  usually  seen  erect  while  they  are  climbing ;  but 
it  is  more^  probable  that  their  efibrts  to  escape  upon  the 
ground,' are  by  nmningupon  the  hands  and  feet  to- 
gether. .   Schouten,  who  mentions  their  education,  tells 
its,  that  they  ai«  taken  in  traps,  and  taught  in  the  be- 
ginning to  walk  upon  their  hind  legs,  which  certainly 
,  implies, 'that^  in  a  state  bf  nature,  they  run  upon  afi 
'  fours.     Add  t6  this,  that  when  we  examine  the  palms 
of  their  hands  and  tlie  soles  of  their  feet,  we  finct  both 
equally  callous  and  beaten ;  a  eertain  proof  that  both 
have  been  equally  used.    '  In  those  hot  countries,  where 
the  apes  areknownto  reside,  the  aoles  of  the  negroe's 
feet,  who  go  barefoot,  afe  covered  with  a  skin  above  an 
inch  thidL,  while  thdr  hands-  are  as  aoft  as  those  of  ah 
'Tiuropean.    Did  the  apes  walk  in  the  same  manner,  the 
'same  exerdse  wotdd  have  f\imished  them  with  similar 
advantages,  Whidi  for  tot  the  ease.    Besides  all  this,  I 
lia^  bcNen  assured,  by  a  very  cre£table  traveller,  that 
fhe^  ammflls  tiaturalhr  run  in  the  woodt  upon  all^fours ; 
and  whim  they  are  taken,  their  hands  ate  tied  behind 
them,  to  tea<£  them  to  walk  upright.    This  attitude 
theyleam  after  sometime;  and,  thus  imtnictedj  they 


are  itent  ii^to  Europe,  to  ashmi^  tfie  specukdve  widi  Hryig 
llieir  near  approadies  to  humanity,  while  it  is  never  con- Vi 
sidered  how  much  has  been  acquired  in  the  eaTage 
schools  of  Benin  and  Angola." 

The  orang  outang  inhabits  Uie  deserts  of  intericr 
Africa,  Madagascar,  some  parts  of  the  East  Indies,  rod 
particularly  the  island  of  Borneo.     In  its  wild  state,  it 
subsists  principally  ott  fruits,  haunting  the  forests  of 
lonely  t^ons,  and  making  its  resting-place  on  trees, 
where  it  is  secure  from  all  its  enemies  except  serpenti 
A  full-grown  individual  is  seldom  taken  alive.  e$spKu1- 
ly  as  they  usually  roam  in  companies,  and  armed  irith 
liiick  clubs,  with  which  they  hesitate  not  to  attack  the 
fiercest  oppdnent.    In  tlie  woody  regions,  on  the  banks 
of  thfe  G^bia,  they  move  in  very  extensive  bands,  head- 
ed by  the  laivcr  ones,  and  betray  much  petulance  and 
malignity.     Their  habitations,  composed  of  plants  «nd 
branches  of  trees,  so  thickly  matted  as  to  exdade  die 
Vertical  rays  of  the  sun,  have  been  found  in  some  of  the 
woods ;  and  the  ground  was  observed  to  be  beaten 
Bmooth  about  then-  paths  and  dwellings.     Gemelli  C^r- 
reri  i^orm  us,  that,  when  the  mountain  fhiits  are  ex- 
hausted, these  apes  frequently  descend  to  the  8ell-C(»st^ 
to  feed  on  shell-flsh,  particularly  on  a  large  species  d^ 
oyster,  which  commonly  lies  on  the  strand  with  its  fiiell 
open.    Fearful,  ht>wever,  of  its  closing  on  their  pavi, 
they  introduce  a  pretty  large  stone  between  the  valves 
of  Uie  shell,  and  then  drag  out  its  contents,  and  devour 
them  at  leasure.     Their  characteristic  pitmenesa  to  inii- 
tation,  and  their  susceptibility  of  learning  lessons,  ren« 
der  it  sometimes  diffictut  to  discriminate  between  those 
traits  of  their  conduct  which  result  fhmi  origiDal,  and 
those  which  are  the  consequenee  of  acquired  habits. 

Dr.  Tyson,  who  describes  the  anatomy  of  a  yoong 
orang  outalig,  iv^hich  was  exhibited  in  London  about 
the  end  of  the  seventeenth  century,  observes  that  it 
was  of  gentle  and  affectionate  dispositions,  and  that  it 
embraced  its  shipmates  with  the  greatest  tenderness. 
After  it  was  accustomed  to  wear  clowes,  it  became  very 
fond  of  them,  and  would  partly  dress  itself,  and  paitlj 
take  the  assistance  of  others.  The  individual  of  this 
species  described  by  Bilflbn,  had  a  melancholy  deport- 
inent,  and  would  walk  on  two  legs  even  when  it  carried 
burdens.  It  would  give  its  hand  to  shew  the  company 
to  the  door,  sit  at  tame,  unfold  its  napkin,  eat  with  die 
fork  and  spoon,  pour  out  its  drink  into  a  glass,  hob  wd 
nob,  tiake'a  Cup  and  saucer,  set  them  On  the  tabi^ipot 
in  the  sugar,  pour  out  the  tea,  let  it  cool  before  sippuig 
it,  &c.  It  approached  strangers  with  respect,  and  ra- 
^er  to  receive  caresses  than  to  ofier  injuries.  It  con- 
tinued only  one  summer  in  Paris,  and  died  in  London, 
owing,  it  was  supposed,  to  excessive  indulgence  in 
sweet-meats.  That  which  was  imported  into  Holknd 
in  1776,  and  whidh  is  so  pleasingfy  described  by  Voa- 
maer,  was  also  fond  of  human  society,  and  warmlv  at- 
tached to  those  who  had  die  daily  caie  of  it  rfhta 
they  retired,  it  would  often  throw  itself  on  the  ground, 
as  if  in  despair,  utter  lamentable  cries,  and  tear  in 
pieces  the  linen  within  its  reach.  It  would  iCrequatly 
take  the  hay  from  off  its  bed,  inviting  its  keeper,  by 
aigns,  to  be  seated  near  it  Having,  one  momlngt  p^ 
free  from  its  chain,  it  mounted  wil£  great  agSity  to  the 
rafters  of  tiie  hottse,  and  required  the  assistance  of  fbor 
•men  to  secure  it  In  the  coarse  6f  that  day's  rsfflbk, 
it  had,  among  other  feato,  uncorked  a  bottle  of  Mila^ 
dnmk  off  the  wine  to  the  last  drop,  and  set  the  botcv 
in  its  place  again.  Though  it  had  an  indiscnniinAte 
appetite^  it  maaifiarted  a  preference  to  sweet  roots «» 
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00.  ftniU,  to  aromatic  herbs^  and  ta  the  leay^a  and  roots  of 
'^^  panlev.  When  presented  with  a  plate  of  strawberriei|„ 
it  took  them  up,  one  by  one^  \^ith.tha  forkj  and  put 
diem  to  its  moutb,  hol4i'9i  at  the  same  time,  the  plate 
wiU)  the  other  hand.  Its  orclinary  drink  was  v|iter  j 
bot  it  was  partial  to  wine ;  and  it  would  make  the  pro- 
per use  of  a  tooth-pick.  On  ship-board  it  amused  ^If 
with  the  sailors,  and,  like  them,  repaired  to  the  kitphen 
for  its  stated  portion  of  ibod.  At  night  it  prepared  it^ 
b^  by  shaking  and  arranging  the  hay  on  which  it  re? 
posed ;  and  it  drew  the  coverlet  over  its  body.  By  mak-? 
ing  use  of  a  bit  of  stick  for  a  key,  it  atten^ited  to  un- 
lock its  chain.  It  sun'ived  its  removal  to  Holland  only 
seven  months ;  and  its  stuffed  remains  w^re  deposited 
IB  the  Museum  of  the  Prince  of  Orange. 

We  leam  from  Pyrard,  that  the  orang  outangs  of 
Sierra  Leone  are  robust  and  well-formed ;  and  th^  in 
coosequenee  of  feeding  and  training,  they  are  taught  to 
perform  Varioua  menial  offices,  as  pounding  in  a  mor- 
tsr,  or  fetching  water  in  small  pitchers,  which  they 
csny  on  their  heads;,  but  suffer  to  fall,  if  not  soon  taken 
from  them  at  the  door  of  the  house.  Pvrard's  state* 
ments  derive  confirmation  from  Barbot,  ymo  assures  u% 
dut  these  animals  are  frequently  serviceable  in  the  set? 
tlements  on  the  Guinea  coast,  by  being  drilled  to  turn 
the  spit,  and  watch  the  roasting  i^f  the  meat,  irhich  thov 
do  with  cansiderable  dexterity  and  address.  M.  Gian^ 
pre,  a  French  naval  officer,  relates,  in  like  manner,  many 
surprising  anecdotes  of  a  female  orang  which  he  saw 
on  board  a  slave-ship.  It  D^as  bred  to  heat  the  oven, 
remove  fallen  embers,  and  assi^  in  navigating  the 
ve&sel,  mounting  aloft,  and  deaoending  on  deck  with 
more  aiertneas  than  an^  of  the  ship's  company.  Not* 
withrtanding  its  acquirements  ana  social  dispositions, 
which  rendered  it  a  general  fav^ite,  ihe  mate  treated 
it  with  such  mifrked  croel^,  that  It  at  length  obstinate- 
I7  refused  all  manner  of  foo4  and  died  of  hunger  and 
s  broken  heart. 

Father  Caubasson  had  so  won  09  the  good  graces  of 
s  young  arang  outang,  that  whithersoever  he  went,  H 
was  desirous  of  accompanying  him,  insomuch  that  when 
he  had  to  officiate  on  Sunday,  he  was  obliged  to  confine 
it  On  one  occasion,  however,  it  had  contrived  to  mak^ 
its  escape,  and,  olently  mounting  on  th^  sounding-board, 
Isy  perfectly  quiet,  till  the  sermon  commenced  It  then 
crept  to  the  edge  of  the  board,  and,  overlooking  iu 
msster,  counterfeited  all  his  gestures  in  so  grotesque  a 
fltvle,  as '  excite  the  risible  Acuities  of  the  audience. 
The  paeacher,  surprized  and  confounded  at  such  un- 
seasonable  levity,  nad  recourse  to  reproof,  but  wiUiout 
effect,  when,  redoubling  his  vociferationa,  the  mimic 
continued  to  act  its  part  with  such  ludicrous  accun^T, 
that  the  congregation  gave  way  to  loud  and  reiterated 
kughter.  A  friend  now  stepped  up,  and  exphiined 
the  adventure,  when  the  goocUuimoured  Father  found 
00  fmall  diffiodty  in  preserving  his  own  gravity. 

In  the  1 4th  voL  of  the  AnntSef  du  Museum,  M.  Fre- 
deric Cttvier  gives  a  minute  acoppnt  of  a  female  oiang, 
whidi  was  only  fifteen  loat  sii^een  months  old  when  sh!^ 
Kscfafid  Paria,  and  which  had  contracted  a  mat  de» 
pee  of  debility  and  langii^r  by  cnisaixig  the  FVrenees 
^  mid  weather.  During  ^he  first  wejek  after  her  em- 
wkation  at  the  lale  oTFrance,  she  heti^yed  evident 
^prehensions  for  her  aafety,  and  seemed  griM^tlv  to  ex- 
aggerate  the  danffem  of  the  rolling  of  the  vessel,  never 
venturing  to  walk  without  fiiaB(%  mining  the  ropes  or 
jome  support.  Having,  from  affection,  followed  M; 
I^ecaen  up  the  ahronfls,  she  afterwards  repeated  Uieex- 
P«>nient  with  n^^gce  confideoce.    At  ^jeal  (upea  she 
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nsed  tot  1^  op  behin4  this  gentleman'^  chair,  for  such  Mssoloy; 
morsels  aahe  tboiiglit  {nropei^  to  give  tiey.  On  his  ar4  ' —  »  ^ 
rival  on  the  coa^t  of  Spain,  howeyer,  when  he  happen- 
ed to  go  on  sliore^  and  an^xther  office  sup]diea  l|ia 
place  at  table,  she;  at  first,  placed  herself  on  tne  baclf^ 
of  t)ie  chair,  a?  ua^al;  l^ut  no  soooqr  perceived  a 
strange  ti^an  she  refiised  to  be  fed,  threW  herself  <X{i 
the  floor,  and  rolled  abput  in  gre^t  4>stress,  frequently 
striking  h^  hei^l,  and  roaring  piteoiply.  When  shut 
up  in  a  dqset,  she  climbed  on  a  cha^  that  stood  near 
the  door,  which  she  op^ed  by  lifting  the  latcii.  To 
prevent  a  repetition  of  thi^  manoeuvre,  the  chair  was 
removed  to  some  distance  from  the  door,  but  she  sno» 
ceeded  in  pushing  it  bads,  and  thus  again  made  her 
esc^e.  Can  w^  r^&se  to  ascribe  such  proceeding  to 
some  higher  princip^  than  mere  blind  or  medianical 
insthictf  As. this  youxig  creature  had  not  acquire^ 
much  ezpertness  in  eating  at  table,  she  compensated 
for  her  avdcwardness  by  her  ingenuity ;  for,  when  the 
meat  on  h^r  nUte  did  not  lie  convenient  for  her  spoon[» 
she  handed  tne  latter  to  the  person  next  her  to  have  it 
filled.  She  drank  very  well  from  a  glass,  which  ah^ 
could  hold  in  her  two  hands.  On  one  occasion,  afte^ 
bavii^  put  it  down,  observing  that  it  was  just  goin^  to 
fall,  we  saved  it  by  clapping  her  hand  to  the  inclining 
side. 

We  have  reason  to  believe  that  these  apes  were  not 
unknown  to  the  ancients,  and  that  they  are  described^ 
in  the  Periplus  of  Hanno,  as  hairy  aninials  resembling 
mfn,  WiHea  ibs  people  attempted  to  hunt  them  down, 
they  were  aapailed  with  stones,  and  proved  unequal  to 
securing  the  males*  which  escaped  among  the  preci- 
pices. The  three  females  which  were  ci^ytured  were 
so  fierce  and  mischievous  that  they  were  speedily  kill- 
ed. At  the  distance  of  two  centuries,  when  the  Ro- 
mans demolished  Carthage,  the  stuffed  skins  of  thes^ 
animals  were  found  preserved  in  the  temple  of  Juno* 
We  may  also  note,  in  passmg,  that  this  umily  of  the 
me  tribe  pro)bahfiy  suggesjted  the  woodland  machineir 
<tf  fawns  and  satyrs.  Even  in  a  very  remote  perioo^ 
the  prm>het  Isaul),  when  he  pourtrays,  with  such  grar 
phic  eSeet,  the  desolation  of  the  forest  Babylon,  mtro- 
duces  satyrs  dancing  .among  the  ruins. 

In  reply  to  those  gloomy  or  fimciftil  writers,  who 
seem  to  take  a  pleasure  m  degrading  their  own  race, 
imd  who  represent  Vie  orang  outang  either  as  a  d^re- 
nemte  roan,  or  as  the  source  of  all  ue  varieties  of  the 
human  species,  we  shall  only  beg  leave  to  remark,  that, 
although  the  mere  circumstance  of  anatomical  organi- 
sation may  enable  it  to  imitate,  with  a  certain  d^;ree 
of  facility,  nay,  may  constrain  it  to  adopt  several  ofour 
actions  and  gestures,  it  never  has  been  taught  the  use  of 
articulate  speech ;  that,  in  r^;ard  of  intellectual  endow- 
Tuents,  it  is,  prf^bablv,  much  inferior  to  the  beaver,  the 
dog,  the  horse,  or  me  elephant ;  that  it  is  incapable  of 
.isuhsistinff  in  every  diversity  of  climate  ;  and  tnat  it  (a 
d^^vojd  of  the  sentipient  of  religion. 

*P.  sidvanus.  The  Pigmy  anie  inhabits  Africa,  Ae  Pigmy  Apt. 
East  Indies,  and  Ceylon,  is  aAQUt  the  aize  of  the  do- 
mestic qi^  and,  when  atamiing  on  its  hinder  legs,  mea- 
jsures  about  two  feet  in.b^^ight  Its  long  <^d  wrinkled 
.fiice  imparts  to  it,  ho'c^ever  ypung,  the  semblance  of 
old  age.  Its  canine  t^eth  ^re  shorter  than  those  of  its 
congene^rs,  and^  like  ^e  ears,  very  much  resemble 
those  of  man.  *  The  eves  are  round,  reddish,  and  livelyl 
1'he  usual  colour  of  tne  body  is  olive-brpwn  above,  and^ 
yellowish  beneath,  and,  in  many  individuals,  part  of 
t)>e  breast  and  belly  is  covered  with  a  larg^  patch  of 
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Hasology.  The  female  seldom  produces  more  than  one  at  a 
birth ;  and  no  sooner  is  the  little  creature  bom  than  it 
dimlMoh  the  back  of  its  dam,  and  clasps  dose  to  its 
neck,  by  which  means  it  is  transported  from  place  to 
place. 

Pigmy  apes  abound  in  the  forests  of  Bongie,  Cole, 
and  Stora,  districts  of  ancient  Numidia,  where  they 
sometimes  cover  whole  trees,  subsisting  on  pine  cones, 
«coms,  nuts  of  various  kinds,  Indian  figs,  melons,  and 
a  great  varietv  of  vegetables  and  insects.  Like  others 
of  their  family,  th^  often  congregate  in  numerous 
bands,  to  pillage  gardens  and  plantations,  in  which 
they  are  apt  to  commit  great  havoc,  destroying  more 
than  they  devour.  Previously  to  commencing  a  preda- 
tory excursion,  they  dispatch  one  of  their  party  to  the 
summit  of  some  adjoining  rock,  or  to  the  top  ma,  tree, 
to  give  notice  of  danger,  and  whose. shriek  is  the  signid 
of  retreat.  Thev  employ  their  hands  and  feet  with' 
much  address,  either  in  laying  hold  of  objects  within 
their  reach,  or  in  attempts  to  untie  the  cords  with 
which  they  are  detained  in  confinement.  They  are, 
naturally,  sprightly  and  playful,  and  express  pleasure 
by  incessant  chattering.  In  their  general  dispositions 
they  are  so  mild,  that  they  may  be  tamed  without  diffi- 
culty; but,  when  irritated,  they  have  recourse  to 
threatening  gestures,  and  will  bite  in  self-defence. 
They  recouect  for  a  great  length  of  time  the  persons  of 
those  who  injure  them ;  but  to  diose  fhxn  ^vAiom  they 
are  accustomed  to  receive  kind  attentions,  they  become 
so  much  attached,  that  tiiey  will  follow  them  with  the 
fidelity  of  a  dog.  Yet,  in  their  habits,  they  are  dirty 
and  loathsome ;  and  nothing  short  of  severe  chastise- 
ment can  restrain  them  fVom  breaking  or  destroying 
every  thing  on  which  they  are  capable  of  making  any 
impression.  Their  fondness  for  egss  probably  ^ve 
rise  to  the  ancient  fable  of  the  wars  between  the  Pig- 
mies and  Cranes. 

S.  Genus  Callitrriz  of  Cuvier,  and  Stmajcu  of  some 
of  the  French  naturalists.  Upper  part  of  the  head  flat- 
tened, facial  angle  60  degrees,  four  incisive,  two  canine, 
and  twelve  grinding  teeth  in  each  jaw,  tail  very  long 
and  prehensile,  no  aieek  pouches,  nostrils  widely  sepa- 
rated, arms  proportioned  to  the  legs,  nails  long,  com- 
Sressed,  imd  not  hooked.  The  five  species,  of  which 
le  Linn^an  trivial  appellations  haye  been  retained,  are 
resident  only  in  South  America. 

•l.  C.  panucttSy  Coaita  of  Audebert,  or  FouT'Jingered 
Monkey,'  Tailed,  black,  without  beard  or  thumbs. 
2.  C.  capucimr.  Sat,  or  Capuchin  Monkey,  Long-tailed, 
beardless,  without  callosities,  crown  and  limbs  black, 
d.  CfatueUus,  Sajou  comu  of  Buffbn,  or  Horned  Man-' 
Itey,  Long-tailed,  beardless,  with  two  hornlike  tufls 
on  the  head.  4.  C.  apeUa,  Sajou  bmn  of  Bu0on  and 
others,  Broum  Sajou,  or  Weeping  Monkey.  Tailed, 
beardless,  body  brown,  nails  flat  and  round,  legs  black. 
S.  C  iciureat  Jatmiri  of  the  French,  Squirrel,  or  Orange 
Monkey.  .Tailed,  beardless,  hind  part  of  the  head  pro- 
minent, with  orange-colouied  bands  and  feet,  four  of 
the  smaller  claws  pointed. 

^C.  panucus.  L^gth,  from  the  extremity  of  the  muz-i 
zle  to  the  rump,  about  eighteen  inches,  and  that  of  the 
tail  nearly  two  feet  The  hands,  or  fore-feet,  are  dis« 
tinguished  from  those  of  every  other  spedes  by  the  want 
ef  a  thumb,  whose  place  is  indicated  by  a  sort  of  tufled 
substance.  Notwithstanding  the  air  of  melanchQlj 
which  seems  to  be  impressed  on  its  countenance,  it  is 
extremely  lively,  and  even  frolicsome,  animating,  by  its 
frequency  ^and  sportive  movements,  die  dreary  forests 
of  South  America.    That  which  Buffon  saw  at  the  Due 
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de  Bouillon's,  was  a  general  fiivourite,  on  atcoontofbtt 
familiar  and  endearing  behaviour.     But,  in  fpite  of  iD 
the  care  and  attention  with  vfhich  he  was  ttcsted,  be 
fell  a  sacrifice  to  the  rigorous  cold  of  17^4.    Othenof 
them  have  been  known  to  evince,  on  particular  ocanom, 
that  malicious  sagacity  which  seems  to  be  inbernit  in 
the  race.     When  beaten,  they  will  sometimes  dimb  up 
a  lemon,'  or  an  orange  tree,  and,  if  chaoed,  urill  plud 
off  the  fhiit,  and  throw  it,  with  singular  dextentv,  it 
the  head  of  their  pursuer.    Though  troops  of  thcmiiD 
sometimes  venture  to  attack  a  single  traveler,  thej  m 
greasy  terrified  for  dogs,  whose  presence  diey  leduW* 
ly  avoid ;  and  the  discharge  of  a  musketputs  a  vbde 
company  of  them  to  immediate  flight.    Iney  posses*, 
it  should  seem,  but  a  very  moderate  share  of  real  bn- 
very ;  for,  though  addicted  to  skirmishing,  they  alnyi 
scamper  off'on  the  approach  of  danger.  They  often  nike 
odd  grimaces  at  travellers,  and  endeavour  to  sprinkle 
them  with  their  urine.     When  engaged  in  ptunderms 
expeditions,    they    station    sentinels  on  the  MifyeeA 
heights ;  and,  when  they  want  to  pass  along  the  top< 
c£  trees  that  are  separated  beyond  leaping  distance,  tbev 
will  hang  down,  linked  to  one  another  by  the  tail,  td 
swing  in  this  slate,  till  the  lowest  catches  hold  of  abooj^ 
of  the  next  tree,  fh>m  which  it  draws  up  its  con^ 
panion.     In  the  body  of  this  species,  whetner  the  oi- 
mal  happens  to  die  in  confinement,  or  is  killed  in  itsm- 
tive  woods,  there  is  usually  found  a  long  thin  worm, 
probably  one  of  the  tasnia,  besides  many  smalkr  kinds, 
m  the  intestines.     The  female  produces  one  or  tto 
young,  which  often  ding  to  her  back. 

S.  Genus  Pith  bci  a  of  Desmarest.     Corresponds  with  pii 
the  preceding  genus,  except  that  the  animals  bdengii^ 
to  it  have  a  very  bushy  tail,  which  is  not  prehell«iI^ 

I.  P.  Saki,  or  Fox-failed  Monkey.  Blackish-bwwn,  S/cul 
with  the  tips  of  the  hair  whitish.  2.  P.  leueocefktk,  ' 
Whtie^headed  Monkey.     Hair  of  the  heed  white, 

4.  Genus  Cebus,  Sagoin  of  La.  C6pede.  Tail  t«tCd» 
long,  slender,  hairy,  and  not  prehensfle ;  nails  of  the  fiaj;- 
ers  and  toes  much  hooked  and  pointed,  those  of  thi 
great  hindtoes  flat,  grinders  with  sharpish  tubercles,  m 
much  extended;  the  other  characters  coincident  with 
tiiose  ot  CallUhrix. 

1 .  C,  Midas,  Tamarin  of  Bufibn  and  Audebert,  Ui-  $f» 
das  Monkey,  Beardless,  upper  lip  defl,  ears  square, 
feet  naked,  and  saffron-coloured.  2.  C  argentaia,f^ 
CO  of  Buffbn  and  Audebert,  Fair  Monkey.  Loog-taiW, 
beardless,  white,  with  red  fece,  and  brown  tJuL  •! 
C.  aSdifjus,  Pinche  of  the  French,  Red-tailed,  at  IM^ 
Lion  Monkey.  Red-tailed,  beardless,  hair  of  the  hm 
hanging  down,  nails  subulate.  4.  C.  rwsaUa,  Mariii*^ 
of  Buffbn  and  Audebert,  SUky  Monkey.  Long^sW. 
hair  silky,  and  that  on  the  head  long,  body  yellow,  coo- 
tour  of  the  face  reddish,  claws  pointed.  •S.  C;  iaeekss, 
OtiJ>/r/t  of  Buffbn  and  Audebert,  Striated  Monkry.  Ean 
spreading,  and  covered  with  long  hairs,  tail  long,  ^^^^9Ri 
and  curved,  nails  of  the  fingers  and  toes  aubulate,  w 
Uiose  of  the  thumbs  round.  6.  C.morta,  Monkieaftta^ 
of  the  French  writers,  a  variety  of  Buffbn's  SaSimtri,  >«• 
ked-laiied  Monkey.  Beardlessi  brown,  with  dusky  toos* 
zle,  and  long,  naked,  scaly  tail.  ^^  ^ 

•C.  OSdipur.  Body  grey,  and  white  underneath.  '™*  jjj^ 
is  a  pretty  little  species,  like  a  lion  in  mhiiature,  hs^  *  ^^^ 
musKy  odour,  a|id  a  voice  which  has  been  compared  t^  ^ ^j 
the  chirping  of  a  mouse,     it  freouentsthe  hanks  of  the  \'^ 
river  Amazons,  often  walks  witn  its  loi^  tail  ofer  its 
back,  and  is  lively  and  sportive,  but  withdiffiailty  ««• 
vejred  bevond  seas,  being  unpadent  of  the  rolling  of  a 
ship,  ana  extremdy  susceptible  of  cold. 
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(J.     •  C.  iacchus,  Thb  is  a  vcfy  small  spNecies^  seldom  ex-    beneath^  cheeks  bearded,  erovn  of  the  head  yellowish,  Matoio^. 

■^  ceedixiff  five  inches  in  leii^,  exclusively  of  the  tail,    eyelids  red,  and  muzzle  whitish.     1*.  CAscaniuSjAs^         '  "^ 
vhich  IS  about  a  foot  long,  and  distinctly  marked  with    canian  Monkey.    Upper  parts  of  the  body  of  an  olive* 

•  alternate  black  and  white  rings.  The  body  is  ash-grey,  grey,  the  under  dark-grey,  face  of  a  purplish-blue,  nose 
the  face  nakad.  and  of  a  deep  cornation  tint ;  and  Uiere  flat  and  white,  with  black  bands  of  hair  from  the  mouth 
is  a  naked  white  spot  above  the  nose.  Mr.  Parsons  has  to  the  ears.  15.  C  Talapoin,  Talapoin  of  Buffbn,  Sic 
described  it  in  the  47th  volume  of  the  Philosophical  Long-tailed,  olive-coloured,  cheeks  bearded,  ears,  nose. 
Transactions,  and  P.dwiurd8  has  figured  it  in  his  glean*  and  soles  of  the  feet,  black.  *  16.  C  Sabasus,  Callitrtche 
ingi«  Thelatter  naturalist  informs  us,  that  he  had  seen  of  Buffbn  and  ^udebert.  Green  Monkey.  Beardless, 
many  individuals  of  this  species,  the  largest  of  which    yellowish-green,  face  black,  tail  grey,  haunches  naked. 

..  scarcely  weighed  six  ounces,  and  the  smaltest  four  oun-  *  17.  C.  mona,  Varif.d  Monkey,  or  Mo^m.  Tailed,  beard- 
ces  and  a  hau.  One  of  the  most  vigorous  of  those  which  ed,  a  prominent,  whitish-grey,  semilunar  arch  over  the 
be  had  occasibn  to  examine,  fed  on  various  articles,  ub  eye-brows.  18.  C.  cynomofgus,  Macaque,  Buff.  Hair'Up' 
hissant,  fruit,  vegetables,  insects,  &c.  and  once;  when  ned  Monkey.  Long-tailed,  beardless,  nostrils  wide  and 
ficed  from  his  diain,  he  attacked  and  greedily  devour-  bifid.  I9.  C.  aygiua.  Egret  Monkey.  Like  the  preced- 
ed (i  gold  fish.  Small  eels  at  first  alarmed  him  by  turn-  ing,  but  about  one^thira  less  in  all  its  dimensions, 
tog  round  his  neck,  but  he  soon  prevailed  over  and  ate  90.  C.  Sinicus,  Baitnet  ChinoU,  and  Guenon  couronnde, 
them  up.  This  monkey,  from  its  diminutive  size,  can  Buffi  Chinese  Monkey.  Beardless,  *pale-brown,  with 
sooietimes  take  up  its  lodging  in  the  shell  of  a  cocoa*  the  hair  of  the  crown  spreading  round  horizontaUy^ 
nut.  It  is  very  active,  restiess,  and  cunning,  and  2I.  C'  Rhesus,  Rhesian  monkey.'  Hair  on  the  head, 
onells  of  mask.  Though  a  native  of  the  Brazils,  it  neck,  and  ridge  of  the  back,  ^eenish-ashen,  on  the  * 
is  capable  of  breeding  in  the  wanner  provinces  of  South*  thighs  and  lumbar  regions  orange,  on  the  belly  whitish, 
em  Europe.  and  on  the  anterior  parts  of  the  four  limbs  grey  ;  the 

I.      5.Genu8CBRCOPiTHBcus,  including  Guenon  and  A/a*  fingers  black,  and  the  ears  flesh-coloured.    2^.  C.  Ne^ 

.  cs^neof  some  of  the  French  zoologists.  Head  much  fiat*  nteslrinus,  Maimon,  Buff!  and  Audeb.  Pigtailed  Baboon. 
tened,  fadal  angle  saly  degrees,  ten  ^nding  teeth,  01ive*brown,  with  short  naked  tail. 

two  canine  of  moderate  size,  and  four  mcisive  in  each  ^  *C.  peiaurista.  The  length  of  the  head  and  body  is  Vaulting 
jaw,  chedc  pouches  naked,  posteriors  callous,  tail  long,   about  thirteen,  and  that  ofthe  tail  twenty  inches.   Pro*  Moakey. 
sot  prehenade,  and  the  arms  proportioned  to  the  legs,  fessor  Allamand,  who  was  fortunate  enough  to  keep 
Indigenous  to  the  old  continent  one  alive  for  some  time,  describes  it  as  a  most  agile, 

1.  C.  nasaUsj  Sinda  nasaUi,  Lin  S.  nasiea,  Audeb.  goitle,  and  familiar  animal,  so  rapid  in  its  motions, 
Guenon  i  long  nez,  or  nauque^  Proboscis  Ifonkev.  Nose  that  it  seemed  to  fly  rather  than  to  leap,  never  retaining 
very  long,  face  black,  b^ird  short,  drawn  together,  and  its  resentmoit,  and  biting  only  in  play.  When  still,  its 
acQtely  relQexed.  ^.  C.  comosus  of  Latreille,  Guenon  d  favourite  attitude  was  to  recline  its  head  on  one  of  its 
eauMU,  Buff*.  FulUbotiom  Monkey.  Body  glossy  black,  hind  legs,  which  gave  it  an  air  of  profound  meditation. 
hair  on  both  sides  of  the  face  long,  thicK,  wavmg,  aiid  When  presented  with  any  thing  to  eat,  it  rolled  it  in  jts 
of  a  yellowish  hue,  blended  wiui  black ;  tail  white,  hands,  before  putting  it  into  its  mouth.  It  was  averse 
3.  C.  Maurus,  Guenon  negre,  Negro  Monkeu.  Long-  to  wetting  its  beard,  and  regularly  wiped  it  on  somc- 
tatled,  blackish,  with  swarthy  flesh-colourea  face  and  thing  dry,  afler  drinking.  It  walked  on  four  feet,  ex- 
breast,  and  blackish  beard.  4.  C.  niciilans,  Guemm  d  cept  when  it  was  desirous  of  examining  an  object,  and 
nnproeMinen(,Buff,  Hocheur,  Audeb.  fVhite'nosedMoU'   then  it  approached  it  only  on  two. 

t^y^    Long-tailed,  beardless,  black,  freckled  with  white,       •  C.  Nenueus,  Among  the  various  quadrupeds  which  Cochin* 
thumbs  very  short,  and  no  callosity  behind.   *  5.  C  pe-   excite  our  curiosity,  or  claim  our  attention,  the  Cochin-  China 
tnmgfa,  Guenon  bianc  nez,  Bufif.  and  Audeb.  Vaulting   China  Monkey  is  the  most  remarkable  for  the  purity  ^^^l^^* 
Monkey.    Tailed,  bearded,  black,  upper  parts,  of  the   and  harmony  of  colours  in  tliat  robe  with  which  nature 
tafl,  and  anterior  parts  ofthe  legs,  dark  olive,  the  nose   has  adorned  him.     His  short  flat  face  is  of  a  reddish- 
narked  with  a  triangular  white  spot   *  6.  C  Nenueus,   brown,  shaded  on  each  side  by  a  long  yellow  band ;  his 
Tkuc.  Buff*,  and  Audeb.  Cochin^China  Monkey.  Beard-   forehead  is  black,  and  the  rest  of  his  head  grey.     A 
ed  cheeks  and  long  white  tail.    7.  C.  Entellits  of  Du-   strong  tinge  of  purplish  brown  surrounds  his  neck,  in 
frnne,  JCw/r/^  of  the  French  writers,  EnteUus  Monkey,    the  manner  of  a  cellar.     His  arms,  on  the  upper  parts. 
Tail  very  long,  colour  ofthe  hair  approaching  to  straw*   are  grey,  but,  from  the  elbows  to  the  hands,  they  are 
yellow.    8.  C.  vetulus,  Simia  rubra,  Lin.  Patas,  Buff,    pedectfy  white.     His  fingers  are  black ;  lu's  back,  bel« 
Red  Monkey.     Tailed,  bearded,  dieeks  hairy,  crown,    ly,  and  sides  grey,  tinged  with  yellpw ;  his  loins  and 
tttckj  and  tail  blood-red,  under  parts  pale-cinereous,    tail  are  white,  his  thighs  sable,  his  kiiees  and  legs  of  a 
9.  C.  Pafatinus,  Simia  Diana,  Lin.  Diane,  Audeb.  Pala-    chesnut  colour,  and  bis  feet  black.     These  colours  are 
tine,  Boffl  Diana  or  Spotted  Monkey.  Long-tailed,  black*    all  pure,  never  mingling  with  one  another ;  and,  as  the 
iith,  freckled  with  white,  the  hair  of  the  forehoid  and    shadings  are  hot  very  lively,  the  assemblage  is  quite 
beard  growing  in  a  pointed  form,  with  a  lunated  band    pleasing  and  harmonibus.     The  generality  of  digitated 
across  the  forehead.   10.  C.fuHginosus,  Geoifroy,  Simia    quadrupeds,  in  Asia  and  Africa,  have  their  posteriors  na^ 
Mtkiopt,  Lin.  Mangabey,  and  Mangabey  d  collier  blanc,    ked ;  but  those  of  this  animal  are  covered  with  hair.  An 
-of  Buffbn  and  Audebert,  Mangaueu,  or  WhilC'-eyelid    individual  ofthe  present  species  will  sometimes  measure^ 
Monkey.    Long-tailed,  beardless,  with  black  face,  white   four  feet  from  the  no&e  to  die  insertion  ofthe  tail.  I'hese 
eyelids,  white  frontal  band,  hair  on  the  forehead  upright    monkeys  inhabit  Cochin  China  and  Madagascar.     I'hey 
*1 1.  C.  Fauntts,  Malbrouck,  Buff.  Beard  hoary,  pointed,    frequently  walk  on  their  hind  legs,  and  are  very  fond 
tail  bushy  at  the  end.  12.  C.  Afys,  Atys  Monkey.  Muz-    of  beans,  and  liable  to  bezoardic  concretions.  ^  » 

zleelongated,  ears  almost  square,  body  of  a  dingy  white,        *  C.  Faunus.  It  measures  about  a  foot  and  a  half,  Malbrouck. 
tyr  straw  colour,  with  the  feet,  hands,  face,  and  ears,  of  a    from  the  extremity  ofthe  muzzle  to  the  origin  of  the 
'Carnation  tint  15.  C.eotphus,  Mousfac,  Buff*.  Monstachio   tail^  which  last  is  nearly  ofthe  same  length.     The  in- 
Monkey.     LoDg^tailed,  bhickish  rusty  above,  whitish    dividuals  of  this  species  are  seldom  perfectly  reclaimed, 
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MAzoiQgj,  and,  it  h  alkged,  nev^r  br^l  in  confinenieotk  even  in 
^•*^>*^r^  their  native  couptry*  Wlieii  fruiU  and  fucculcnt  plants 
fiiii  thei^  in  the  wcx>d«,  they  have  recourse  to  insets, 
«n4  son^i^times  nigi-ate  to  the  banks  of  rivers,  or  the  sea-* 
shore,  to  eatch  fish  and  crabs.  By  allowing  Uie  lat^r 
to  lay  bold  of  tb^ir  tai)|  they  cariy  thein  on  abruptly* 
and  devour  themi  at  leisure.  They  not  only  pluck  the 
cocoa-nut  from  the  ti^ee,  Ixit  continue  to  drink  its  in* 
eluded  liquor,  s^  to  eat  the  kerneK  They  are  fre- 
cjuently  caught  by  making  a  small  orifice  in  this  nut, 
in  which  they  get  their  paw  entangled,  and  are  tak^n 
by  a  persoD  lying  in  wait,  before  th^y  baye  extricated 
themselves.  They  are  notorious  pilferers  of  fruit  and 
augar-ca(>e8 ;  and,  wb<9n  they  atta<^k  the  latter,  in  a  pT^ 
datory  band,  they  station  one  of  their  number  on  a  tree, 
who,  m  case  oif  aUrm,  calls  out  /loi^,  when  all,  dropping 
the  canes  which  th^j  held  in  ^heir  left  hands,  run  ojf  on 
tbree  legs  ;  if  closely  pursued,  they  also  let  fall  the  right 
hand)(i^l  of  booty,  and  escape  by  climbing  up  the  tifees, 
and  Iftaping  fropi  one  to  another,  with^^stonishiDg  nini^ 
bleneas. 
Green  *  C  Sab(B^,    This  elegant  species  inhabits  the  Cape 

Monkey.  ^  Verd  Islands,  ^  Cape  of  G^od  Hope,  the  East 
Indies,  and  has  greatly  multip^ed  in  the  woods  of 
PodoTa  9n  the  banks  of  the  Nigw,  in  Mauritania,  and . 
in  the  territory  of  ancient  Carthage.  In  these,  its  na» 
t\^e  r^iq^s,  ^be  aoimi^  ^^  mu^h  more  beautiful  than 
afUr  it  has  l^een  imported  i^o.  ^.MiK^^  «iid  it^  line 
gifeen  ^  f^ded  tp  olive.  "  I  pc;rQeived  them,"  ma 
Adansoi^,  "  only  by  th^  brand^a  wjuch  they  bi|oke 
from  thfi  tcyia  of  the  tree^  stp^d  which  fell  on  me;  ^r 
they  weire  vf^y  silent,  and  f^  lighjt  and  nimble  in  th^ijr 
ffivnbols,  that  one  could  s<^r<?c)y  heaQ  them.  I  stopped 
4i^rty  ai^d  KiU^l  pne«  two,  and  even  th^ee,  before  the 
otjiera  seemed  tp  be  alarmed:  when  most  of  them,  how- 
ever, felt  themselves  wounded,  they  begaa  to  take 
shelter,  some  concealing  themselves  behind  the  Urge 
branchy  othera  coming  to  the  ground,  and  the  greater 
number  darting  from  the  tqp  of  one  tree  to  tliat  of  an- 
other. Du^tug  these  little  movements,  I  continued  to 
foe  on  them,  and  killed  twenty^three  in  less  than  an 
hpur,  and  in  the  space  of  forty  yards,  without  any  of 
them  uttering  a  single  cry,  although  they  b^  frequent- 
ly collected  in  troops,  grinding  their  teeth,  and  assum- 
ing a  menacing  a^p^."«7-Xl^  appa]:ent  unconcern  of 
tjiese  cn^ttures,  when  A^danson  first  attacked  them  in 
those  recesses,  where  they  probably  had  never  been  be- 
fore molested  by  ai^y  ol*  thp  human  race,  perfectly  ac- 
cords with  various  oiher  facts  recorded  by  voyagers  and 
travellers,  and  which  warrant  the  assertion,  that  the 
inferior  animals  io  general  do  not  shun  the  approach  of 
roan,  till  they  have  learned  from  experience  to  dread 
his  power. 
Varied  *  C  Mrma.^  Tbje  mona  displays  a  great  variety  of  co^ 

Alonkey.  louring ;  tlie  face  being  brown;  th^  beard  mi)Led  with 
white,  yellow,  and  a  litue  black ;  the  hair  on  the  crown 
and  neck  yellow  and  black ;  that  qf  the  back  rusty^ 
brown  and  black  ;  the  belly  and  inaides  of  the  legs  and 
^lighs  whitish;  the  outside?  of  the  legi»  ai^d  feet  black; 
the  tail  dajrk-grey,  with  a  sinal^  white  spot  at  each  side 
of  its  origin ;  aiid  a  black  band  from  tlie  eyes  to  the 
earsj  and  from  the  ear&  tp  the  shoulders  and  arms. 

Afona,  monina,  and  «u>/wu  are  Moorish  and  Provencal 
lerms  for  a  long-taikd  mpmkt^;  and  its  more  popular 
4  designation  of  vaiied  mofikey^  to  which  we  find  it  is  sq 

well  entitled,  exactly.  coi:respQnds  with  the  ce6i^  qr  ce^ 
pkus  of  the  ancients^  which  Aristotle  interprets,  an  ape 
or  monkey  with  a  long  tail  and  diversi^ed  ooloura, 
Pn^dentiu^A  in  hia.  numeration  of  JSgyptian  idoUj  npMSOn 


tions,  in  the  same  vfrae,  laia,  Senq^,  end  the  Im-mum 
tailed  ape;  J3 

•<  ItU  emim$  SerapUgue^  ei  Umga  tMa  aunJa^* 

^^eille  in^^ioualy  enough  ooojectures,  thai  the  a^ 
cies  here  auuded  to  i«  precisely  thet  nadet  ooaudert* 
tion.    Strabo  attvibutes  the  worship  of  monkeya  diltliy 
to  the  inhabitants  of  Memphis ;  and  Dioderw  Sicub 
assures  us,  that,  in  a  certain  country  of  A  ftio,  (pn^ 
bably  Egypt,)  die  natives  held  moak^s  in  mh  Mcnd 
veneration,  that  they  carefully  fwrm>bed  titles  wkk 
fruits  and  meats  for  their  use;  that  it  wqa  a  capital  4> 
fence  to  kill  one  of  them;  that  the  nemes  of  rlu)di« 
had  usually  some  refeirence  to  these  animala;  sod  ihit 
thcee  principal  cities  were  assigned  for  their  letiilHict 
In  some  quarters  of  the  world,  the  same  absurd  su^ 
stition  exiists  at  the  present  timea.     The  Perlmttt^ 
we  are  told,  found  in  Ceylon  a  monkery's  teoth,  ^sudi 
hiffh  importance  in  the  eyes  of  the  natives,  that  tb^ 
valued  It  at  7000  ducats ;  and  sanctiianes,  wt  know, 
are  allotted  to  th^  tribe,  by  the  Brahmjn%  in  difacal 
parts  of  Hindostan.    Where  monkeys  m  thus  aiadB 
the  objects  of  warship,  or  even  of  super8titiottsir|vi 
their  numbers  are  very  troubleaoine,  as  th^  frequents 
Iv  move  about  ^  lar^  partiei^  and  v^tui  we  wc  4 
the  houses.    In  Calicut,  the  inhabitants  exdude  tb«i 
bsy  means  of  latticed  windows.    In  Amanadab,  tht 
capital  of  Guzerat;,  there  are  thr^  hosij^ifik  iea  » 
inal^  where  tame  and  sick  monkeys,  and  even  9adi  m 
are  in  perfect  health,  bi^  think  proper  to^  avail  ihoif 
selves  pf  the  chiii^ity,  are  £%d  and  dieEiidiecL    T^dce 
i^week  they  spontanequaly  a^weipQjble  in  the  sMMk 
mount  on  tile  houses,  ajad  refMae  on  the  temce^  or 
flat  roofs,  during  the  heats.    On  these  two  days,  tbt 
people  always  deposit  on  the  roofs  rioe,  miUet,  or  frails 
otherwise  their  disa^^inted  guests  become  so  furioui^ 
that  they  break  the  tiles.,  and  commit  various  othtf 
outrages.     At  Dherboy,  according  to  Forbes,  they  tn 
tolerated  chiefly  from  views  of  humanity,  and  the  pv^ 
vailing  belief  in  the  meten^psychosia.     "  The  intm* 
aion  of  the  monkeys,"  says  he,  '^  I  could  have  diapeos* 
ed  with.     Their  numbers  were  often  fbrmidable,  and 
their  depvedations  serious.  I  believ,e  there  were  as  manr 
mQnkey^  as  human  inhabitants  in  Dbeiboy ;  the  rm 
and  upper  parts  of  the  hquaes  neemei  enthxly  ap|in>> 
priated  to  tneir  accommodation.    While  the  durbar  wai 
repairii^;,  on  m^  first  arrival,  I  resided  a  ahoit  tiiss  ii 
one  of  we  pubhc  streets ;  the  back  o£  the  house  wai 
separated  by  a  narrow  court  from  that  of  a  pnadpal 
Hindoo,     it  being  the  shady  side,  I  generally  raliivi 
during  the  heat  of  the  afternoon,  to  a  veranda,  sikI  i«* 
posed  on  a  sofa  with  my  book.    Small  nicicefl  of  mortar 
and  tiles  frequently  fell  about  me>  to  wiiich,  supposirfr 
them  to  be  occai>kined  by  an  eddy  of  wind,  I  paM^  do 
attention ;  until  one  day,  when  I  waa  so  much  snnoj* 
ed  by  their  repetition,  accompanied  by  an  unoocnKii 
noise^  and  a  blow  from  a  larger  paeee  of  tile  than  usual, 
that  1  arose  to  discover  the  cause ;  aiid«  to  my  a«to»i^ 
mcnt,  saw  the  opposite  roof  covei^ed  with  monkeys,  o^ 
ployed  in  assaulting  the  white  stranger,  who  had  ua* 
wittingly  offended  ov  intmdii^  so  near  their  donaiHr 
Althougn  my  new  situation  invested  me  with  oonaidtf* 
able  power,  and  made  me  the  first  man  in  the  dty,  J^ 
as  I  knew  I  could  neither  make  reprisals,  nor  expect 
quarter  from  the  enemy,  I  judged  it  most  prudeat  te 
anandon  my  lodging,  and  secure.a  retreat."    The  ffOf 
writer  informs  us,  that,  on  some  occasions,  these  <<*^ 
tures  are  emoloyed  as  the  innocent  agents  of  reveifi* 
Previous  to  tne  ^^omfnpnoement  of  the  pnjodifialnM 
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Hojor.  about  the  middle  of  Jtme,  it  is  cnstomary  to  turn  the 
r^  tiles  on  the  rooft  of  all  the  houses  in  the  tor^ns  aftd  vil- 
lages, both  of  Europeans  and  natives.  These  tiles  arfe 
not  feed  with  mortar,  but  are  regularly  laid  one  over 
the  other ;  and,  bv  being  adjusted  inimediateiy  before 
the  setting  in  dt  tne  rahw,  they  keep  the  rdof  (fry  dttf- 
m^  that  period ;  after  whidi,  their  being  misprised  is 
of  little  consequence,  ili  a  climate  where  not  a  shower 
ftlls  for  eight  months  together.  At  this  critical  jdn^- 
ture,  when  the  tiles  have  just  been  ttnned;  wtiA  m  first 
heavy  rain  is  hourly  expected,  the  injured  person,  who 
has  sccretlv  voWed  vengeance  again^hit  adversary,  re«- 
pairs  by  night  to  hi^  house,  and  contrives  to  strew  oft 
the  roof  a  quantity  of  rice,  or  other  grain.  Thi»  is 
<joickly  discovered  by  the  monkeys,  whidi  a^sembld'  in 
large  bodies,  to  pick  up  such  a  ^vourite  food ;  when, 
finding  mu<^  d£  it  fkllen  between  the  tiles,  they  make 
no  ceremony  of  nearly  unroofmg  the  house,  when  no 
turners  of  nlcs  are  procumble.  Nor  can  any  remedy 
be  qipHed  to  prevent  the  torrents  of  rain  from  soaking 
through  the  cow-dung  ffoort,  and  ruining  th  .•  ftirniture 
and' depositories  of  grain,  which  are  generally  fbrmed 
of  unbaked  etfrfh,  dttied,  and  rubbed  over  with  cow- 
dung. 
«•  6.GenosCYNocepHALusorDesnmrest.  Has  the  same 
'^''    diaraicters  as  the  preceding,  except  that  it  w«it$  ih^ 

ta3.  It  includes  only  ortt  species,  namely, 
'•pe.  'C.  inunt,  Magol  of  BufTon  and  Andefeert.  YtHonr, 
or  Barbarjif  ape,  Maunche!^  naked,  and  head  ofolongl 
It  is  about  three  feet  and  a  half  high,  and  resembles 
the  pigmy  ape,  but  hav  the  snout  longer,  the  colour 
paler,  and  the  nails  rounded.  It  ia*  a  native  of  the  fo^ 
rests  of  Indfa,  Arafoin,  atrd  Africa.  It  partiettlarly 
aboimdsin  Barbary,  and  likewise  occurs  in  the  neigh* 
txmrhood  of  Gibraltar.  It  is  more  capable  than  most 
of  it&  cmtgeners  of  endnrmg  a  Europom  climate ;  for 
that  which  Baifon  kept  for  several  years  was  fond  of 
the  open  air,  and,  even  in  winter,  was  fVe^uently  in  A 
Rwoi  without »  fire:  When  food  was  brought  X6  it,  the 
creature  always  fined  Its  cheek-pouches;  and,  wheit 
tboat  to  sleep.  It  sought  to  perch  on  an  iron  or  woodefi 
hsr  r  but,  though  long  in  confinement,  it  never  be^me 
perfectly  tnietabie.  This  species,  indeed,  has  been 
anifbrmly  remarked  for  its  fierce  and  unaccomnrodat- 
htg^irif;  and  ft  is  only  by  perseverance  and  din£  of 
dmpliue  that  it  Is  taught  to  dance,  and  perform  its 
tricks  for  the  amusement  of  the  populace,  being  the 
loit  most  commonly  exhibited  at  fairs  and  shows'. 

In  the  open  plains  of  India,  these  animals  sometimes 
aisembie  in  large  trdops ;  and.  If  they  encouitter  any 
women  going'  to  market,  attadc  them,  and  carry  ofi* 
fiieir  provf^ionr.  fn  the  vicinity  of  their  retreats,  thfe 
people,  for  the?r  own  amusement,  phice  five  or  wtx  bas^ 
sets  fall' of  rice,  at  fbrty  or  fifty  yards  asunder,  adbrrg 
with  a  fiberal  supply  of'^sttnit  ccrdgels,  and  then  retire 
to  some  hiding-plade  fCt  no  grtttt  distance;  wh3b  the 
«|)es,  observing  the  baskets  deserted,  descend  front  the 
trees,  and  cautibusly  advance,  griiming  for  sometime 
It  one  another,  as  If  f&avfM  to  commence  the  contest 
But  the  fehndes,  whiehraregenersilrthe^boldbt  ln'a{). 
proaching  the  store^,  being  assailed  by  the  males;  both 
iwrtics  have  recourft^  to  the  sticks,  and  minglcr  in  a  ftr- 
Hous  confln!t»  till  the  weakest  are  driven  into  Chewocwh 
with  broken  heads  and  Ihnbs,  and  the  victbrr  quietly 
devour  the  sgoil. 
*^  7.  Genus  Pokgo  of  Lac^p^e.  FWtf  angle  of"  thir- 
ty dwees,  anfd  fiimished'  wiA  dieek-poaches ;  tail- 
less; four  incisive,  two  very  gttatig  ctaoine,  add*  ten 


grinding  teeth,  in  each  jaW;  a  th^roidian  sac;  arms  MnzoVgy. 
veyy  disprdportimtately  long.  "^^"^  -*^ 

1.  P.  Bdrntnti^,  Pongd  de  Botnen,  and   Shge  db  Spaicn, 
Wurmh  of  the  French  naturalists,  Wutinbian  baboon. 
Pfide  of  a  dark  taWhy  hue ;  b6d^  brown. 

8.'  Genus  PanOj  Cnv.  Bfib6on,  Muzsle  mucAi  Aoit-  PArtd. 
grtt^ ;  fadiAl  an^  sboiit  thirty  dej^ees ;  nostrils  very 
)<rw,'  and  uifUBhSdd  by  k  vety  siendei^  septum ;  f6ot  in« 
t^^iVe,  two  vefV  sf^ng  cMiife,  atrd  two  grinding  teetff, 
itr  eadi  jaw ;  cheek«>poaches,  and  Ihjrf ol^ah  silcs ;  bul^ 
toeks  general!^  naked. afifd  callous ;  ^it  either  of  m<^ 
^rate  letigth^  or  tery  short  and  thick;  arms  loti^; 
tnrih  lengthened,  dM  vefy  strong,  considerably  resem^ 
Mfng  the  chi#s  of  earttivordos  Bhrvht^i  Resides  in  th^ 
htit  etmiltrles  df  the  old  contiheht 

'  ^.  P.  sphhrx,  k grand  pnphn,  of  Baiovin  d  Idn^uei  Speda. 
Jimbeioi^  Fretieh';  boboon,  o&mmon,  fkoitkd^  otg^eol 
BaBoait,  Fatie  blaek ;  bbdj  of  ir  Uvthy  flesh  cblbur ; 
nslls  pdihfed;  httttnchei  niiked.  9.  P.  porcoriits,  le  pt^ 
tit  ffaphn,  Ft.  ffOj^-faced  btKboon.  Short-tailed,  broifti, 
covert  behind;  ikce  naked,  i^nd  shaped  somewhat  like 
Ihiit  of  a  ho^;  nails-pointed.  3.  P.silefins.  Wanderotf^  • 
Off  Hon-tmled  baboon,  Beiird  long'  lind  black;  hod;^ 
blaiik.  •  4.  P.  hftmidrvfts,  Siftge  de  ntdcO,  &c.  Tbrftf* 
rian  mohkty,  dogfnced^  or  grei/  bobdon,  Cittereotfr; 
ea^s hairy;  nails  somewhat  acufe;  liatmch^^  f^fldishl 
A  P,  ntotmofi^  fHAndriU,  Buff  rib-fto^ebdhoott^  ot  man* 
d^ill  Beard  thin;  cheekd  tHcfe  and  sfi'lated;  ea!losi« 
ties  naked. 

*  P.  sphhtx.  From  thwe  td  fotn*  feet  high.  LinW^,  Sphinx, 
tilisled  probatbfy  by  Gesner's  fignre,  has  glif&i  Whis- 
kers-  to  this  specie.  It  hits  pouchy  in  the  chec^,  snid 
Iifrge  r^l  ddlositi^  behind.  les  tail  ts  crooked  and  thick, 
and  about  seven  of  eigfft  Inches  lofig';  the*  snout  very 
thick  and  protfirdttf;  arid  the  upper  parts  of  thi^  bb^ 
very  strong  ami  musctrki'.  The  naif  has  a  mottT^  apb 
peafrance,  wheii  narrbwly  in^pect^cf ;  and  the  eyes, 
which  are  deeply  seated,  are  hasel. 

The  eort^tnon  babdons,  whbse  aspect  is  not  less  grbi 
tesque  than  fi[)niridablei  occtirih  the  hottest  parts  of  Afd« 
or,  and  alsoinf  the  island  of  Borneo,  and  are  rentorked  fo^ 
the  wildnesis  and  lubrtcit;^  of  their  mani^iers.  Wheh  coK 
lectedf  in  large  tuoops;  they  not  only  pllkge  orcha^s*, 
according  td  a  ststematie  plan,  but  strip  hottse^  of  aR 
sorts  of  pfoti8i<!tts,  when*  the^  people  Ktt  oeeilp^d  w^l9k 
the  riee-Mrvest.  Oile  of  Hhehi  htfs  been  khoWA  td  put 
e^ht  eggs  iAtd  his  cheekcpotiches  at  a  time ;  arid'  then*, 
taking  theni  outgone  by  one;  breitk^  theCnat  the>  ei^, 
and^  very*  defibcrMtely  sWtiRow  theM.*  Theh"  gVes^ 
strerigth,  sftrd  the  shdrpnc^  of  their  chiirs,  rendtf  theM 
fi^mn^b)^  tliydbgs,  whit^  otei'come  theiii  with  fMSk 
ctdfy/  imle^  exeesir  of  eathfg;  a^  sonftetiYilefir  'it^ppcni, 
make«  theih  hea^vv  atid  shiggi^h:  Iri  confihMcfiit,  th^ 
aye  savage  tMi  iff-ntftfihred;  fret^^iftiy  grifidiil^  Aeir 
teeth,  and' eKhiM^iT  e^rt  syniptBni  of  Ith^.  fn'dtfr 
temperate  cliinater  they  do  not'  pirof^ite*;  atld,  e^h 
hi  hdt  latitudes,  the  femide  u^Mly'  brings  fdrt)^  orily 
one'at  a  thne,  whieh  ghe*  cofttinr'  in'  het  arih^  and' al- 
lows- to'clhfg  to*  her  back. 

When  tdcett  ve^  young,  atid  f^d  wHth  th^'  midc  df 
sheep  «rtd  goirt^,  tfi^  baboonikUiy  be  tdiiiHl'  to  «»o0ftl^- 
derkblcf-degree^  abd  taught,  as^  at  Xh&  Cape  of  Good 
^Hope,  to  gVfird  the  house,  like  a  watch-do^V  a'dt% 
whicK'tt  i^rfbiM^  with  greikt'  punctdaHty. 

*P;  Htmaihfa^.    AboiiCfiV^  feet  high ;  tWfdte  VtSfy  D^g-faeea 
prdttnnebt';  the  ndse'sthooth  unti red';  tK^hahrfMM^  baboon.. 
Witfi  tnhnitte  dusky  specks,  and  -fidwhig  •ovel'  title  ihdUl. 
dM,   in^lttigth  and^elegaiiee  like*  tt'il^hteg^nianilb. 
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BfavoloKjr.  It  has  the  tail  of  a  monk^,  and  the  habits  of  a  ba- 
boon.^ In  the  hotter  re^pons  of  Asia  and  Africa,  herds 
of  this  species  often  occasion  great  damage  to  the  cof- 
fee plantations. 

The  ursine  baboon  is  a  repnted  variety  of  this  species^ 
and  is  distinguished  by  long  upright  hairs  on  the  crown 
of  the  head.  It  is  extremely  common  in  the  moun- 
tainous districts  about  the  Cape  of  Good  Heme,  and 
seldom  descends  Sinto  the  plains,  except  for  the  pur- 
pose of  plundering  gardens.  When  these  animals  con- 
gregate on  the  tops  of  the  rocks,  it  is  not  always  safe 
to  pass  near  them ;  for  they  not  only  roll  down  stones 
of  considerable  size,  but  throw  them  from  their  hands ; 
and  thev  are  seldom  drivto  away,  except  by  fire-arms. 
When  they  observe  any  single  person  resting  and  re* 
galing  himself  in  the  fields,  they  will  sometimes  cun- 
ningly steal  up  behind,  snatch  off  whatever  th^  can 
lay  hold  on,  then,  running  to  a  little  distance,  will  turn 
Toundt  sit  erect,  and,  with  the  most  ardi  grimaces,  de- 
vour it  before  the  owner's  fieice.  They  frequently  hold 
it  out  in  their  paws,  as  if  to  offer  it  back  again,  and 
with  such  ludicrous  gesticulations,  that,  although  the 
plundered  pctson  probably  loses  his  dinner,  he  seldom 
can  refrain  from  laughing.  This,  among  various  other 
anecdotes  which  miffht  be  mentioned,  seems  to  prove, 
that  the  monkey  tribes  are  not  wholly  destitute  of  a 
sense  of  humour,  though  usually  of  a  satirical  or  hurt- 
ful kind.  The  ursine  naboons  are  sometimes  rendered 
docile  by  confinement  and  discipline ;  but  seldom  forget 
to  revenge  an  injury,  whenever  it  is  in  their  power. 
If  irritated  by  any  person,  they  attempt  to  lay  hold  of 
his  ears,  and  will  sometimes  bite  one  of  them  off  as  dose 
as  if  it  hsd  been  cut  with  a  razor.  So  predominant  in 
thehr  conduct  is  the  influence  of  the  imitative  disposi- 
tion, that  we  should  be  careful  in  their  presence  not  to 
set  axrv  example  which  we  do  not  wish  them  to  follow. 
Mr.  boodle,  a  gentleman  of  considerable  property, 
kept  one  of  them,  which  copied  his  actions  with  more 
ingenuity  than  discretion.  A  large  box  of  cathartic 
pins  had,  it  seems,  been  sent  by  the  apothecary,  with 
directions  for  Mr.  B.  to  take  two  of  them  occasionally. 
It  so  happened  that  Jack  perceived  his  master  take 
the  first  dose,  and  put  the  box  on  the  mantle-piece ; 
and  no  sooner  was  the  creature  left  alone,  than  he  took 
it  down,  but  not  exactly  understanding  the  label,  swal- 
lowed pill  after  pill,  till  no  more  remained.  Then,  deli- 
berately replacinff  the  box  on  the  mantle-piece,  he  went 
down  stairs,  and  seated  himself  b^  the  kitchen  fire. 
Here,  however,  he  did  not  tarry  long ;  for  the  strength 
of  the  physic,  aided  by  the  heat,  excited  such  a  com- 
motion, that  he  ran  somewhat  abruptly  to  the  garden, 
and  took  his  station  on  a  tree,  where  he  remained,  wail-- 
ing  piteously,  till  order  was  restored  to  the  svstem. 

9*  Genus  Alouatta.  Headpvramidal;  racial  sngle 
about  30  degrees ;  dostrils  lateral,  and  separated  by  a 
thick  cartilage;  four  incisive,  two  canine,  and  twelve 
grinding-teeth  in  each  jaw;  the  lower  jaw  much  ele- 
vated; no  cheek»pooches;  tail  very  long  and  prehen- 
sile ;  posteriors  hairy ;  legs  nearly  of  the  same  length 
with  tne  anns;  an  osseous  tympanum  formed  by  the 
body  of  the  hyoidian  bone,  and  plaosd  in  the  interval  of 
the  branches  of  the  lower  jaw.  Besident  in  South 
America. 

*].  A.»eniculuM^  AkmatU  rous^  and  HurUmr,  Buff, 
and  Audeb.  R'*yal  monk^,  homUtf  ox  old  man  of 
the  woodi.  Tailed,  bearded,  and  red.  ^  A.  Beizeebui, 
Ouariite,  Buff.  Audeb.  Hotpling  baboon,  or  Prtaclur 
Monkey  Bearded,  bl«ck,  the  feet  and  tip  of  the  tail 
brawn. 

7 


Alodat 
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Sfe^iu 


^  *  A.  ttmcului.   In  mannera  and  dispositions  this  tpN  M.>J 
cies  nearly  resembles  the  following,  of  which  it  has  soow^  *^ 
times  been  considered  only  as  a  variety.  It  is,  however,  ^^'^* 
rare  in  Brazil,  and  very  common  In  Cayenne;  wbereu        | 
the  other  is  very  common  in  Brazil,  and  not  found  in 
Guiana.    The  howlers  inhabit  the  moist  forests  in  the 
neighbourhood  of  waters  or  marshes,  and  are  usuallj 
found  in  the  wooded  islets  of  large  flooded  ssvsimahf. 
They  move  in  small  numbers,  oftoi  in  pairs,  andaolD^ 
times  singly.    It  is  generally  in  the  mornings  and  em* 
ings,  that  tni^  send  forth  their  horrible  rattling  screus, 
which  they  uso  repeat  in  the  course  of  the  dsy,  and 
sometimes  durinff  the  night.    So  loud  and  vsricd  ii 
their  utterance,  that  a  stranger  is  apt  to  ascribe  it  to  all 
the  sava^  tenants  of  the  forest,  and  is  surprised  to  find 
that  it  IS  produced  by  only  two  or  three,  and,  SQins> 
times,  by  a  solitary  individiud  of  his  species.    None  of 
them  long  survive  captivity. 

*  A.  belzeebul.    Tne  full-grown  male  is  about  fcitf-  ht!» 
four  inches  long,  of  which  the  tail  forms  nearly  on^>•^' 
half;  and  the  female  is  shorter  by  three  or  four  indid 
A  dark  and  thick  beard,  about  three  inches  long,  hangi 
from  the  chin,  and  givea  the  animal  the  mock  air  of  a 
capuchin  friar. 

These  baboons  are  so  wild  and  mischievous,  u  not 

easily  to  be  subdued  or  tamed,  biting  severely,  sod  e& 

citing  apprehension  by  their  hideous  aapect  and  sings- 

lar  cwmour,  which  resembles  the  noise  of  a  drum,  and 

may  be  heard  at  the  distance  of  two  or  three  miki. 

They  usually  keep  together  in  parties  of  twenty  or 

thirty,  rambling  over  the  tops  of  the  woods,  IcsJhm 

from  tree  to  tree,  and  never  falling  to  the  gronnoi 

though  they  frequently  throw  themselves  headlong  in 

the  air.     Every  morning  and  evening,  th^  coogregits 

in  vast  numbers,  and  make  the  air  resound  with  a  tie* 

mendous  noise,  which  has  been  compared  to  the  nno« 

bling  of  many  carts  with  ungreased  wheels.    One  of 

them  will  sometimes  mount  on  an  elevated  branch,  and 

the  rest  seat  themselves  beneath.    The  president  iccmi 

to  commence  a  harangue,  and  acts  op  a  howl  so  load 

and  sharp,  as  to  be  heard  at  a  great  distance;  be  then 

gives  a  si^pial  with  his  paw,  when  die  whole  assembly 

join  in  frightful  chorus.    On  another  signal,  they  ut 

again  silent,  and  allow  the  orator  to  finish  his  addreo. 

*■  When  we  approached,''  says  Ounelio,  (who  at» 

tended  the  hunting  of  these  animals,^  *'  they  all  flocked 

together,  uttered  loud  and  fearful  cnes,  and  asssilcd  us 

With  dried  branches,  which  they  br<^e  off  from  the 

trees.     I  likewise  observed,  that  they  never  absndomd 

one  another."—"  If  they  are  not  shot  dead  at  oocr, 

they  can  never  be  taken;  for,  even  whennqortally 

wounded,  they  remain  fixed  to  the  trees,  where  they 

often  die,  and  do  not  drop  down  till  comipted.    Moie 

thaa  four  days,  after  death,  I  have  seen  them  firmly 

fixed  to  the  trees ;  and  thirteen  oc  sixteen  of.  dioa 

are  frequently  shot,  before  three  or  four  can  be  ob* 

tained.     What  is  singular,  is,  that  as  soon  as  one  is 

wounded,  the  rest  collect  about  him,  and  put  their  fin* 

gers  into  the  wound,  As  if  they  meant.to  probe  it;  and, 

when  much  blood  is  discharged,,  some  of  them  keep 

the  mrifice  shut,  while  others  make  a  mash  of  leaver 

and  dexterously  stop  it  up..   This  process  I  have  often 

observed  with  much  admiration."    Did  not  the  writer 

assert  the  last^mentioned  circumstance  in  this  poaitite 

manner,  we  might  be  inclined  to  question  his  accuracy. 

We  shoukl  recollect,  however,  that  we  are  trrsting  of 

an  imiutive  race  of  quadrupeds,  some  of  which  vn, 

perhaps,  capable  of  copying  the  details  of  a  sur^gicu 

proceeding,  which  is  by  no  nijBana  very  complex  or  d^ 
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»KJ.  Itcate,    The  ftmalet  produee  one,  or,  atmoitt  two»  at  of  the  lower  mjedSmg;  gtbdert  with  blunted  tu*    MeaMlogy 

"^  a  birth,  and  carry  and  suckle  their  cuhs,  as  n^gro  wo-  berdes ;  the  ottier  characters  corresponding  with  those    -"i  -■-' 

men  do  their  children.  of  MakL 

a,      The  ieemdfamUu  of  this  order  has  been  denoininated        *  1  •  /.  breoiotmdaimt,  Geoff.  Lemur  Indri,  Lin.  Judrii  Speeiet, 

Ltmurest  or  Maiu.    Ita  ebaracters  are,  body  slider;  or  Indri  Macaco.    Black  above,  greyish  beneath;  the 

Bttxsle  ekmgaded ;  orlMta  much  appnuciniatcd,  and  so*  countenance  and  apAoe  round  the  rump  whitish.    S.  /• 

pirated  from  the  temporal  fossae ;  mcial  angle  at  least  bmgieaudaUiw,  Geoff.  Lemur  laniger,  Lin.  Flocky  Lemurm 

ih^y  degveesf  incisive  teeth  varying  in  number,  from  Long-tailed,  pale-tawny ;  white  beneath ;  tail  rusty, 
tvotosia,  tAoach  jaw,  according  to  the  genus;  the        *  L  brenAcaudaiut.    The  hair  or  fur  is  thick  and  indrl 

crown  of  the  ffrmding  teeth  tuberculated,  or  furnished  silky,  and,  in  some  parts,  of  a  curled  or  crisped  ap-  macaco, 

with  pomtS)  we  foremost  of  the  grinders  rather  longer  pearance ;  three  feet  and  a  half  high,  but  very  gentle 

and  ahaiper  than  the  rest ;  the  occipital  aperture  much  and  docile,  so  that,  when  taken  young,  it  is  trained  by 

niaed ;  usually  five  toes  on  each  limb ;  nails  of  the  the  natives  of  Madtfascar  to  hunt  luce  a  dog.    This 

hands  flat,  and  much  vesemblinff  those  of  man;  nails  mecies  bears  no  induitinct  resemblance  to  the  human 

of  the  feet  like  those  of  the  hands,  with  the  exception  lorm.     Its  eyes  are  white  uid  lively,  and  its  generative 

of  the  first,  or  d  die  two  which  immediately  follow  the  organs  have  a  similar  ocmformation  with  those  of  mon* 

great  toe,  which  are  lenffthened  and  hooked;  posterior  k^s.    Its  voice  has  been  compared  to  that  of  a  crying 

tani  often  very  long;  tafl,  in  some,  wanting,  in  others,  infiint 

longi  hairy,  tfid  not  prehensile;  body  always  cover*  -    S.  Genus  Lous,  Desmar.  LBMUR,Lin.    Head  round-  Lous. 

cd  with  hair;  no  c^ositiea  behind;  two  or  four  peo-  ed,  musale  short,  and  abruptly  turned  up;  four  indsive 

torai  mammae ;  no  vermiform  processes  in  the  caecum,  teeth  in*  eaoh  jaw,  those  of  the  lower  projecting ;  grinds 

as  in  man,  and  some  of  the  apes.    Indigenous  to  the  ers  with  pointed  tubercles ;  eyes  very  open ;  ears  of 

old  continenL  moderate  siae ;  nostrils  lateral ;  only  the  rudiment  of 

Kt       Although  the  quadrupeds  which  compose  these  fa*  a  tail ;  four  pectoral  maounse. 

ikc    nilies  were  formerly  classed  with  the  preceding,  they        1.  L.  gractUi,  Lemur  gradliii  Geoff,  slender  lemur;  s^teiet. 
pMsent  mor«  material  differences  than  the  mere  struo*  Body  covered  with  a  fine  and  somewhat  rufous  hair ; 
tore  or  arrangement  of  the  teeth.    While  their  hand*  ears  rounded,  and  furnished  internally  wit^  three  flaps, 
^ke  paws  and  manner  of  living  assimilate  them  to  the  or  earlets.    *  2.  L*tardigradus,  Lemur  tardtgradue,  Lm.  Slow  Ls- 
monKeys,  the  form  of  their  head  more  resembles  that  of  *lom  lemur.    Of  a  light-brown  hue,  with  a  brownish  ™"''* 
the  fox,,  theur  hinder  are  kmger  than  their  fore  limbs,  line  on  the  badL  The  eyes,  which  are  very  prominent,  ^^f  ^f  [f, 
80  that  thejf  "walk  .with  an  awkward  gait,  but  are  en-  are  surrounded  bv  a  d^rk-brown  drde,  with  a  white  pi^J  ^ 
abkd  to  climb  trees,  and  to  leap  among  the  branches  longitudinal  line  betweenthem ;  the  hands  and  feet  are 
with  wonderful  ease  and  celerity.    With  the  exception  nalud,  and  the  nails  rounded.    It  is  about  the  size  of  a 
of  a  single  species,  none  of  them  approach  in  appear-  small  cat,  or  squirrel,  and  is  very  long  in  proportion  to 
ance  to  the  numan  figure,  though  their  arms,  hands,  its  thickness,  being  furnished  with  ntne  lumbar  verte- 
bod^,  and  feet,  if  separately  examined,  are  somewhat  bras,  whereas  other  animals  have  only  five,  six,  or  se- 
cmilar  to  the  corresponding  parts  of  our  own  frame,  ven.    Its  head  is  quite  spherical,  and  the  muszle  placed 
They  feed  on  fruits,  vegetables,  or  insects,  and  are  said  on  it  almost  perpendicularly.    It  is  a  native  of  Ceylon, 
to  be  devoid  of  the  petiuant  and  teasing  propensities  of  Bengal,  and  vanous  parts  of  the  £ast  Indies.  Its  slow- 
many  of  the  ape  tribes,  and  to  manifest  a  peculiar  ^en-  paced  motion  has  been  much  exaggerated.    The  fact 
tleness  of  disposition :  but  as  their  usual  residence  is  in  seems  to  be,  that  it  is  a  nocturnal  animal,  addicted  to 
seqaet:tered  retreats  of  the  forest,  in  the  warmer  regions  sleep  in  the  day-time,  and,  when  molested  in  that  state, 
of  the  gl<^,  we  are  in  possession  of  ver^  scanty  and  naturally  appeara  slu^gpsh ;  but  it  is  very  active  during 
imperfect  informatkn)  rwative  to  their  instincts  and  ha-  the  nifht    The  individual  which  Vosmaer  jpossessed 
bits  in  a  state  of  wildness.  slept  Si  day,  and  awoke  about  half-past  eignt  o'clock 

I.        l.GcnusMAKi^Desroareit;  Lemur,  Lin.  Muaalemudi  in  the  evening.    It  was  kept  in  a  cage  formed  of  iron 

doegated;  four  su^rior  incisive  teeth  ;^  six  inferior,  in*  wires,  and  it  constantiv  slept,  seated  on  its  rump,  dose 

cliaed  forward ;  grinden  with  bhuited  tuberdcs ;  ears  to  the  wires,  with  its  head  bent  forward  lietween  the 

duNt^  and  concealed  in  the  hair ;  posterior  tarsi  of  mo*  two  fore  feet,  which  were  placed  over  its  belly.    Its 

dcrrte  length;  tail  very  long.  motion,  when  it  was  roused  in  the  day-time,  was  ex- 

%        1.  Af.  moooco,  Desmar. ;  Lemur  caiia,  Lin. ;  Ring*  tremely  slow,  and  always  the  same,  drawing  itself  on 

tailed  Lnmr.    Tail  with  white  and  black  annulations.  ftom  bar  to  bar,  taking  hold  of  the  upper  part  of  one 

S.  M.  mangnu,  Desmar.  Lemur  mangoz,  Lin.     Woolfy  bar  with  its  fore  feet,  and  not  quitting  it  till  it  had 

mangez.    Of  a  brown-grey  eoleur.  S.  M.  oart,  Desmar.  slowly  grasped  another  with  one  of  its  hands.    When 

Lmur  macaco^  Lin.   Vari^  blacky  or  ruiJiUd  Lemur  or  it  crept  on  the  floor,  it  dragged  one  foot  after  the  o^er 

Mfitec9.    ^hidc,  with  the  neek  bearded,  like  a  ruff  as  if  paralyzed,  raising  its  body  very  little  from  Uie 

4.  Af.  rvflu  Lemw,    Rmfu§i  Audeb.     Ruftnu  Lemur,  ground.  A  stick  passed  through  the  wires  did  not  make  ' 
Rofoas,  with  ablaok  line  proceeding  from  the  front  to  it  let  go  its  hold ;  but,  if  pushed  too  rudely,  it  bit  the 
tile  Grown  of  the  head,  ao^  the  tip  of  the  tail  brown,  stick,  and  had  recourse  to  no  other  sort  of  defence. 

5.  M.  Mifrone^  Lemur  albifr&ne,  Geofir.  and  Audeb*  Towards  evening,  it  gradually  emerged  from  its  slum- 
9likefmctd  Lemur.  Head  of  a  dnll  white.  6.  M.  grim  hetf  when  its  fij-st  care  was  to  regale  itself  with  food; 
ttm,  Lemur  gnnus,  Geoffir.  and  AudeU  L,  murinus,  Its  common  diet  was  rice  boiled  very  thick ;  and  it 
Afsnae,  or  Lutle  Lemmr.  Tail  long  and  rusty  t  body  would  willingly  eat  of  dry  bread  and  bi&cuit,  but  would 
Mb-ooloured,  7.  M.muiilue,  Lemur  pusiUuei  Audek  not  touch  them  if  dipped  in  water.  When  this  last- 
Sat^  de  Madagtttcars  Bufi;  Dwarf'  Lemur.  Muxsle  less  mentioned  liquid  was  presented,  it  contented  itself  with 
pnpecting  than  in  its  eongeners ;  body  grey ;  eyes  large,  smelling  it,  but  refused  to  drink.  It  was  particularly 
SBd  encircled  with  brown.  fond  of  eggs,  killed  a  sparrow  with  a  bite,  greedily  de^ 

u        %  Genus  InorIi  Geoff'.  Lemur,  Lin.    Muaale  much  voured  it,  afterwards  ate  a  chaffinch,  and  then  slept  the 

probngedsibiur  incisive  teeth  in  etch  jaw,  with  th&se  remainder,  of  the  day.    When  forcibly  stirred  durib^ 
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MnolPRr-  the  dvj,  h  wis  angiyi  liici  l>it  fte  Hiek  wilb  which  H 
was  |e^»pd,  but  with  a  very  tardy  moiioi^  atkl  the  i«v 
iterated  cry  of  ai,  prolonging  this  diphthong  into  a  plain* 
tive,  laagMi^*  anil  tftioiilOttft  aound*  like  ibe  American 
alotha^  mwg  whM)»  iudeed,  M,  Vesmaer  wvie  indinad 
t9  cbiss  it<  Ta  ihtae  qoadrtii^s*  h^wevar^  it  haan  oq 
9ihi»  4^Qity ;  nor  Qai»  it  be.plai^ad  in  the*  aMAe  genua. 
It  Ijlcewise  deisewta  ta  be  ranHurked.  that,  duggiah  and 
iqert  aa  it  certakily  i5>  it  is  oot  so  toipjd  a»d  inactive 
in  its  qative  diiaal^  as  whei>  broug hi  into  the  coldnr 
vegiQQs  ^  £im^e,  A  «oit  inttcealisg  aaoomit  oi  «oa 
of  tb^pe  little  creatutes*  froan  the^  ptaaiiog  penoftha 
bte  Sir  WilUaaa  Jooas.  is  puUiahed  in  the  4tb  tbIhim 
fif  th»  Asifitie  Ifa^aJ>ehaa;,^t  it  ia  loo^  kwg  lav  inaar^ 
^m  ui  this  plaoeb 

OiLAoo.  4^  Qemie  Galaac^  Oeo£  Head  ronndad ;  aaiaala 
abpvt;  tw<»  upper  iacuiiva  taelb  aapante;  ait  lawct 
grinders  with  sharp  tabercles;  nostrils  lateral;  aara 
mk^ ;  Sm  pai^  short ;  poaieriorUmdangatad;  the 
(eoond  tee  Qfth«  hind  foot  ike  shortest  of  all;  laiikmgw 
er  than  the^  bodjF,  and  famiihed  with  hair ;  acraCiun 
very  lai^. 

1.  G^  Smig^hmst  Ceoff.  and  Aiideh.  SmutgaHmmr. 
Ears  large,  about  the  size-  of  the  donwstic  cat  8.  G. 
mimilH^^  JUmur  aima^du  Un*  iMib  lemr.  £ar9small« 
fil^cMit  the  si^e  of  a  inoase* 

Si.  Ge«W4  Taiistva»  Geoff.  TAnaii^a  of  the  Fieiick. 
lie^  rQUi¥led ;  naiiaale  little  elongated ;  four  inciaiv» 
tieik  il»  lh«  upper  jaw»  onljr  two  in  the  lower ;  several 
canine  ahovter  Uian  thie  incisive ;  gdndera  with  sharp 
(ub^Ufcles;  posterior  t^m  vary  loi^;  tail  kng  and 
k¥#ky ;  earB  large  and  naked. 
^  1.  T>  Dauli^iU^m^  GeoK  and  Andeb.  Xesur  tmr^ 
^ius^  Pallaa  ;  DideloUfi  maorgiamms^  Lin.  Dmihmtioniam 
iaritier.  Tail  slenoer,  naked,  but  hairy  at  the  tip ;  heeh 
of  the  hind  feet  longi  «id  naked ;  tfaomhnailikt.  2.  T. 
PalloMi,  I^emur  speeirum^  PaHas.  PaiUuioM  iawsier.  in- 
Oieive  teeth  obtuse*  a.  T.  Fm&atii,  Desman  Fueh^ 
riflM,  itursier*  ligH  brown  on  the  back,  grey  wfaate  nn« 
der  the  belly;  ean  luf^  and  axtemaUy  coHaaadivilk 
very  fine^kairai 


species* 


Taesius. 


Speciet. 


CAavrvQ. 

BA. 


CHEIHOr. 
T£RA. 


Galeopi« 

THECI. 


OALCori* 

THSCtrS. 


ORj>fintIL   CARNIVORA. 

This  designation  includei  the  Ferce^  and  soow  of  the 
Trrmaie^  of  Linne.  They  baye  been  distributed  bjf 
Desmaresjt  into  the  ensuing  ivb^ordut*  wsuHfamiliu^ 

1.  StrB-09DKit  Chbiropterv 
Characters.  The  skin  of  the  sides  extending  in  the 
fonn  of  membranous  foIds>  to  the  extramities  of  the  foMr 
limbs;  frequently  a  similar  membrane  between  the  two 
hind  legs,  nartially  or  whoUv^  including  the  tail,  when 
it  exists;  the  fingers  of  the  nanda  generally  very  loDg. 
and  united  by  a  membrane ;  the  grinding  teeth  in  the 
greater  number  furnished  with  pointed  tubercles ;  the 
generative  organs  in  the  male  externally  visible ;  peoia 
propendant ;  two  peet<H*al  mamma? ;  eyes,  generally 
amall;  orbitary  and  temporal  fossse  united;  perfect 
claviclea;.  the  cubitus  apd  aadiua  united  by  a  solid 
joint 

The^nfi/ami/y  ortbi8.rtti^rJ^  baa  been  danomina* 
ted  Gajliopithkcu  They  are  distinguished  by  having 
the  fingers  longer  then  the  toes;  by  their  hooked  and 
sharp  claws ;  by  the  hairy  membranea  which  unite  the 
seek  to  the  arms^the  aima  to  the  legi^  and  the  legs  to 
one  another ;  and  by  the  pepiUas  which  cover,  the 
tooffne* 

The  oiijy^nu*  ia  QAi^opfTHEoys,  l4;ifVP/.Xan<  Xh« 


aniflMls  bahm^g  to  it  have  twotuplinor  mdsivettttb  Mwi^ 
aeparated,  six  inieriQr«  of  which  the  four  intarmediite  ^r^ 
are  longitudinally  furrowed,  and  fi>mied  like  a  oomb  < 
on  their  upper  aurfMSe,  the  tienine  teeth  waotii^,  the 
grinders  Vith  bhtnted  tuberdes ;  short  fin^nrs,  cvrered 
bj^  amembrane  to  the  biae  of  toenail;  andtbecaoua 
of  very,  large  capacity^ 

*  1 .  CakopUiecui  rufu^^  Aadeb.  iLrmar  aoiasj,  Lia  5^ 
Ffsfifig  Icmur^  ifr  ooU^.    Ofa  lively  dnnamonbaeai 
the  bank,  and  paler  umbr  the  bellv.    d»  G*  aan^ihi^ 
CuVp  Fwiegakd  cokg^   Of  a  dark  oohiari  vaiinl  witk 
different  shades  and  pointa. 

*  G.  rt(fif$.    This  apcciea  meaaurea  about  three  icci  Coi^^ 
in  lengik»  including^  the  tail»  and  nearly  as  aiudi  in  ^^ 
bvtadM^  when  expiMided.    It  runa  alorur  the  grsand,  1;}  ' '^ 
and  climbe  up  trees  like  a  cat,  iia  wmg^lAe  iMaafanoe  "^ 
sustaining  ita  body,  in  the  air.    It  ia  gc^gariqas;  hfa 

on  the  fruits  of  treciff^  and  fiiea  in  the  twilight  hke  tbe 
bats.  It  ia  a  native  of  Guaetnt^  and  of  the  Philippae^ 
Molucca,  and  Pelew  islanda.  In  the  last^mentiooed 
ita  fieab  ia  lm\d  in  the  higheat  estimation. 

The  inotmi family  .comprises  the  VaspnaTiuoNii^oilUrk 
Bats. 

Ciy^ftickrt.  The  ikin  of  the  body  latenlly  proloDg- 
edte  the  extremities  o£  the  tnea;  the  toaaer  fiaf^m 
of  the  fore  limbs,  mech  longer  than  those  of  tbe  hiaikr, 
uMed  by  broad  menbimneai  naually  withentcUm; 
thn  thumb  separated,  bat  always  vev^  short  in  piopff* 
tion  to  the  other  toes>  except  in  the  genus  PUrgpnu^  aid 
always  armed  with  a  strong  and  very  aharp  dsw; 
the  toes  of  the  hind  feet  united,  very  ahoit,  and  preii" 
ded  with  very  strong  nails;  cuHing  teeth  sometiflNi 
wanting  in  one  of  the  jaws,  or  varying  in  number  inn 
two  to  six ;  canine  teeth  for  the  moat  pari  veiy  atrosg; 
grinders,  in  most  instances,  with  sharp  protubenocei; 
wing-like  membrane  naked ;  either  a  taiU  or  the  radi* 
Uienta  of  one ;  ears  almost  al waye  laq^«  in  proportiMi 
to  the  diaaensiona  of  the  aniinali  onouaa  wtfiUrg; 
Sternum  with  a  bony  mate. 

AiHmals  of  tliis  iiunily  were  the  eanaaof  evidfntperbTb«r^ 
pleaity  to  the  elder  naturaliata,  sonae  of  whoa  eland  "H 
them  among  birds,  under  the  very  laapfaUeaanhical  de  "^ 
nomination  of  Aw*  mi;i  asnr.    Nor  waait  till  lovardi       | 
the  close  of  the  saventetsilh  eenlniy^  thai  they  wereds* 
cidedly  ascertained  to  occupy,  a  sistinn  among  the  vin* 
paaoua  quadrupeds.    WeF  ou^  afeet  to  taeat  wiA  vA- 
cuJe  the  accuracy  of  a  system,  whiah  eomprisei  bsls  ia 
tbe^same order  wudi  man ;  bntwo  cannot  deny*  thU 
the^e  anuaak  a^oae  wiUi  tha  othea  gpnnra  of  iVimlab 
in  having  two  pectoral  teals,.  Ihe-  thtmi  aapanted  frm 
the  Angee^,  in  the  dianosition  of  their  laalb,  and  in 
their  monogamous,  hamts.    Wiih  the  feathaMltiiin 
they  can  daim  no  alliance  or  landred;  ferthaf  diviKrt 
e^en  resemble  them  in  afty  rospeeW  osieapt  thai  ef  he* 
ing  capable  of  moving  about  in  tha  aia.    They  hsvt 
neither  feathera  nor*  beaki;  but  didr  bedr  is  cevcnd 
with  hair,  and  their  mouUi  ia  fuaniahen  with  taeth 
Instead  too,  of  producing  egga  like  birde,  they  biiDf 
intorthe  world  living  young*  whid^  in  tha  manwr  « 
aU  tho  othei  iTimaaiaJia,  th^  suekle  by  maana  of  tnita 
What  is  commonly  caQed  their  wbig^^  eeniiata  ^nif  of  Th*" 
anextremalv  thin»%ht,  and  delicately  foamed  imb>p^ 
brane,  which  extenda  fromi  one^ahouider  entirely  raaad  "^ 
the  body  to  theother>  connectiBg^tha  fore  and  hmdh^ 
and  capaUe,  from  its  tenuity  andflaxjbililiy,  ofhevg 
conAm/(^d  at  pleasure  into  innumerable  Mds^  m  ai  ^]^ 
occupy  little  room  when  the  eninw).  ia.at  T9tt^  and  « ^[^ 
bein^  stretdsed  to  a  wide  extent  for  oceawenal  ffifhi-  po««t 
TheiTi^os  aaft;dwplyaealad;iathehHa4^and  ao  tniHriwi 
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fT.  M  to  be  sdireely  Titibl*;  nor  does  it  appear  that  tbey  in  the  day.time  in  holes  of  cavern*,  or  Old  bUiiding9,  Miaol^. 

•^  are  of  any  effsential  use  in  directing  tneir  course ;  for  whence,  on  the  approach  of  evening,  they  sally  out  in  V^-y^i^ 

it  19  a  very  extraordinary  fact,  th»t  privation  of  sight  search  of  insects,  particularly  gnats,  epheinerous  flies, 

does  not  prevent  them  n-om  moving  in  the  atr,   ami  and  various  kinds  of  moths,  which  then  swarm  in  the 

from  avoiding  obstacles,  to  all  appoarance,  as  readily  as  air.  To  etiable  them  to  cateh  their  .prey  with  the  great- 

when  they  retain  the  powers  of  vision^    The  ingenious  er  facility,  their  mouths  are  so  wide  as  to  extend  almost 

Spallaniani  was  led  to  this  singtilar  dktcove ry,  in  the  fVom  ear  to  ear.     It  has  been  Observed,  that  they  mbre 

course  of  some  experiments  which  he  happened  to  in«  easily  endure  hunger  than  cold,  as  tb^  can  pass  seve^ 

fltitute  on  nocturnal  birds.     When  several  of  these  were  ral  ^ys  without  eating ;  and  yet  they  are  a  camivoTOua 

let  loose  in  a  darkened  chamber,  he  perceived  that  the  mce,  and  will  devdur  raw  or  dressed  aoeat,  whether 

bats  flew  about  in  it  without  any  impediment,  and  nei-  fresh  or  tainted,  when  it  happens  to  be  within  theii^ 

ther  rushad  against  any  thing,  nor  touched  the  walls,  reach.     On  the  approach  of  toe  cold  evenings  of  au« 

At  first  he  supposed  that  they  were  guided  by  some  temn,  most  of  the  species  retire  to  thehr  deepest  Hec^M 

giiinpse  of  tight,  which  had  escaped  his  observation;  ses,  and  ave  no  longer  to  be  seen  abroad,  but  fadl  into 

and,  with  a  view  to  satisfy  himaelf  in  this  particular,  he  their  lonpf  bvoaaal  sltmibar,  which  ia  cecfanieally  UtmeA 

blindfolded  them  with  a  smaH  and  verj  close  hood.  kffbeimaUon ;  a  state  of  torpor,  to  whidi  several  speciea 

They  then  ceased  to  fly,  not,  however,  from  want  of  of  animals  are  incident  at  the  very  period  when  their 

light,  but  fWnn  the  constraint  to  «^ch  they  were  sub-,  fiiod  betHWies  defective,  or  wholly  disappears.    Hy- 

jected.    He  had,  therefore,  recourse  to  pasting  up  their  bernating  bats  are  often  fbund  enspended  in  laige*  dua* 

eyes,  first  with  gum  or  siae,  and  afterwards  with  round  tare,  the  batter  to  defbnd  themadvas  againit  the  ChflU 

bits  of  leather ;  io  both  irhieh  cases  they  flew  about  as  iiig  eflfccts  of  the  irost    Their  long  letfaaigy,  niMHHrMMi 

if  they  had  had  the  free  use  of  sight    At  last  he  blind-  motiU  iwmga,  camiDt  be  very  remote  ft&Bt  adtaal  dimov 

ed  them  entirely,  either  by  b«Hming  the  cornea  with  a  lotian  ;  for  some  of  the  anaal  important  aninuA  flm8« 

red  hot  wire,  or  by  extracting  the  pupr)  with  small  pm-  tions.ara  at  least  so  far  aaspefided  as  to  be  ioarcifly  per- 

cers,  and  even  scooping  out  tiie  whole  organ.  Although  captible.    The  action  of  the  heart  aHll  aiterieS,>forea»» 

the  poor  creatures  seemed  to  suffer  very  much  from  anple,  becooses  so  languid,  that  the  puise  can  saaraelfr 

thcM  cruel  operations,  ^et  when  they  were  compelled'  be  fek ;  and  it  is  very  dbubtfVil  if  leniifationbe  at  an 

te  make  use  oi  their  flymgnsembrane  either  during  the  oavried  on.    The  circi^BtioR  of  the  Uood  is  not  dis« 

dsy  or  night,  and  in  an  apartment  completely  darken-  oemiUe  m  the  smaller  vessels ;  but,  when  the  animal 

ed,they  Aw  per^tly  well,  and  with  great  eaution,  to-  is  revived  by  warmth,  itagain  becomes  visible  by  the' 

wards  the  walls,  that  they  might  suspend  themselvea  microscope.  Durmg  hybematten,  theaninialfsteiiiiMfni-? 

when  they  wished  to  rest,  avoiding  interruptions  of  tuce  fUla  greatiy  bekow  the  osdhsary  standard^  tshire  di- 

every  kind,  and  gliding  iVom  one  room  Co  another,  gestion,  and  the  visibla  excretions,  are  arrested;    It  ia 

bsckward  and  forward,  through  a  common  door,  with-  preswned,  hoarever,  that  the  adi|Me  aoatler  in  ShefdM 

oat  touching  the  fhmie.    They  appeared,  in  short>  to  ndes  of  tlie  cellular  membrane,  is  gradually  tricen  «p 

be  as  bold  and  livdy  in  their  flight,  as  any  individuals:  by  the  absoihents  into  the  hmgaid  dmilation ;  ffar  Ito 

ef  the  spedes  which  emoy  perfbct  vision.    These  expe-  areatnrea  enter  into  their  dorownt  atate  very  fkt,  and 

rineiits  were  repeatedf,  with  the  same'results,  by  Va-*  revive  much  emadated.    On  the  whole,  they  &re  bet* 

nlli  at  Turin,  Rossi  at  Pisa,  Spadoni  at  Bologna,  and  ter  during  a  severe  than  a  mild  winter;  for  warm  wea* 

Jurme  at  Geneva.    The  last  mentioned  gentleman  sus-  ther  not  only  awakens  them,  but  re-excites  their  ch'ges* 

pended  in  an  apartment,  several  willow  twigs  three  feet  tive  powers  at  a  season  when  the  requisite  supply  of 

u  length,  at  the  distance  of  six  inches  from  one  another,  food  is  not  attainable.    Some  have  been  observed  to 

and  let  loose  two  bats,  which  passed  and  repassed  be-  come  forth  at  the  temperature  of  4C^  of  Fahrenhett'a 

tween  them  without  tonchmg  them.    After  their  eyes  thermometer,  and  others  only  at  that  of  46^    Such 

^tre  cat  out,  they  still  directed  their  course  to  the  same  of  Ihem  as  have  been  roused  bv  imtation,  or  the  sud* 

intervals ;  and,  when  these  were  barred  up,  they  made  den  ap{dication  of  heat,  have  seldom  survived  the  thitd' 

dioice  of  others,  through  which  they  passed  repeatedly,  day;  but  then  it  is  stated  that  the  weather  becaaor^ 

always  clearing  the  twig  without  contact,  ana  for  that  oolder.    in  this  dormant  state,  the  Kngertna  remains  of 

purpose  passing  obliquely.     None  of  the  titeories  which-  vitality  may  be  ascertained  by  tiie  touch,  or  me  approach 

have  been  proposed  to  account  for  the  remarkable  ano-  of  a  lighted  candle,  from  either  of  which  the  animal  will 

mtiy  just  stated,  appear  to  be  satisfactory.    We  shaD^  be  perceived  to  shrink.    A  moderate  and  e^fuable  heaty 

therefore,  only  take  leave  to  remarii,  that  the  expanded  sudi  sm  that  of  the  human  hand  or  bosom,  is  most  like^' 

membnuie  of  the  bat  presents  a  veiy  considerable  sor-  ly  to  revive  them,  as  well  as  other  torpid  animals,  which 

&ce  to  the  air ;  that  numerous  anci  mnrately  ramified  are  ohm  kOled  by  bdng  placed  too  near  the  fire, 

nerves  are  distributed  through  it,  .forming  a  piestts,  at  To  these  observations  on  this  fanily  of  quadnifMds,  Superstt- 

Mt-work,  of  wonderful  fineness ;   and  that  tiie  air,  we  have  to  add,  diat  the  sable  and  imusual  aspect  of  tious  aUn- 

when  struck  by  this  very  sensible  organ,  may  impress  most  of  the  species,  their  flitting  about  in  dufaiaos  **®°"* 

sudi  sensations  of  heat,  oi^d,  molality,  or  redstance,  as  light,  thdr  carnivorous  propensities,  andthdr  dark  and 

ttay  indicate  to  the  animd  the  presence  of  ol]jects  in  the  solituy  dwellings,  have  naturaily  conapirad  toesoite 

oirect  path  of  its  progress.  emotionsofgioom  and  repulsion,  espeoially  in  the  minds 

^      Bats  usodly  breed  about  mid-summer.     The  young,  of  the  ignorant  and  superstitious.     Hence  the  aneiems 

which  are  generdly  two,  are  at  first  perfectly  naked,  consecrated  the  bat  to  Proserpine,  and  ranked  it  among 

fnn  have  been  compared  by  some  of  the  okl  writers  to  the  tenants  of  the  infernal  regions,  while  poau  snA 

kuman  infants.    They  are  suckled  by  the  dam,  and,  pdnters  lend  the  leathern  and  oninous  wmg  to  thefie 

pM  the  moment  they  come  into  the  worid,  they  ding  mdevolent  sphits.     Homer,  who  is  alike  skilfU  and 

to  herbodpr  with  such  tenadty,  that  they  are  not  to  be  happy  in  his  comparisons,  has  adopted  these  animd^in 

ibaken  ofT;  even  by  her  flights  in  quest  of  food.    Do-  the  mass,  to  impart  more  graphic  eflect  to  the  ahriaka 

nng  thdr  most,  active  season,  they  conced  tkenadVea  of  Us  ghosts  in  the  lower  woiM:~ 
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Ptebo- 


S^eda. 


Vanpyrc 
bat. 
Plate 
CCCLiri. 
FJg.  7.| 


*■  A«  in  the  c«v«m  of  some  ntval  den, 
Where  fioek  nocturnal  bate  and  birds  obscene. 
Clustered  tlicy  honj;,  till,  at  some  sudden  shock. 
They  move,  and  niumiurs  run  through  all  the  rock : 
So  cowering  fleet  die  sable  heaps  of  ghosts. 
And  such  a  stream  flUed  all  the  dismal  coasts/* 

1.  Genus  Pterofus^  Erxleben^  &c.  Roosktte^  Cuv. 
and  GeoiT.  Vcbpbrtiuo,  Lin.  Muzale  short;  four  sharp 
cutting-teeth  in  both  jaws^  canine  teeth  strong  and  sepa- 
rated, grinders  with  blunt  protuberances ;  thumb  verj 
long  and  vigorous,  though  almost  destitute  oF  muscles ; 
index  armed  with  a  w^ik  nail ;  tail  wanting ;  the  tri- 
angular rudiments  of  a  membrane  between  the  hind 
legs ;  no  membraneous  crests  on  the  nose ;  the  tongue 
b^et  with  homj  papilla?,  directed  backwards ;.  large 
eyes ;  and  no  external 'ears.   Resident  in  the  warm  ani 
eastern  countries  of  the  old  continent. 
.  ].  P.fuMcuiy  Brisson  and  Geoff.    /2i)ffpW/e,  Desroar. 
Brcwn  plerapus.    Brown,  with  a  semi-cdlar  of  bright 
sed,  blendeo  with  orange.  ^  S.  *P.  vampywMy  Erxleb. 
VeipertiUo  wmpurun^  Lin.  Temaie^  or  vampure  bat,  or 
moi  hoi  ofMaaagOMcar.    TaiHess;  nose  puun ;  mem- 
brane divided  between  the  thighs.    S.  P,  Slramineus, 
Geoff.  YeUownterojnis.    Of  a  straw-yellow  hue.    4.  P, 
fnuUlus,  Geoff.    Dwarf  Plcropu9,    Has  the  same  dm* 
racter  as  vampj^rus,  except  that  it  is  much  smaller,  and 
of  an  olive  colour.     5,  P,  ruber^  Geoff.  Red^tktvated 
Pteropus,    Like  the  brown  species,  except  thalt  it  has  a 
red  throat.    6.  P.  cepkaloies,  Geoff.  Vesperiilio  cevkalo^ 
ie*f  Lin.    Molucca  Bat.    Yellowish-grey ;  head  large ; 
nostrils  spiral ;  ears  small  and  valveless. 

^  P.  Vamp^rtu.  From  five  inches  to  a  foot  in  length, 
and  the  extent  of  the  expanded  membrane  from  two  to 
four,  or  even  six  feet.  Sir  Hans  Sloane  possessed  a 
specimen  from  Sumatra,  whose  out-stretched  membrane 
measured  seven  feet  The  tongue  is  pointed,  and  ter- 
minated with  sharp  prickles.  Its  prevailing  colour  is 
black,  or  dark-red,  and  sometimes  brownish-black. 
The  structure  of  the  stomach  is  somewhat  singular. 
The  oesoplu^s  sweUs  out  before  it  enters  the  general 
Cavity ;  and  the  dilatation  appears  to  belong  to  the 
stomach,  as  tiiere  is  no  contraction  or  distinct  orifice 
beyond  it  After  the  stomach  has  extended  the  same 
length  on  the  lefl  of  the  oesophagus  as  on  the  right,  it 
is  turned  back  on  itself  as  tar  as  the  entrance  of  the 
oesophagus,  then  makes  another  tium,  and  ends  in  the 
uylorus  by  a  very  small  valvular  opening,  which,  when 
in  a  contracted  state,  scarcely  g^ves  a  passage  to  the 
air.    No  part  of  this  viscus  is  lined  with  a  cuticle. 

This  species  is  a  native  of  the  west  of  Africa,  the 
south  of  Asia,  and  the  islands  of  .the  Indian  Ocean  and 
South  Seas.  It  is  very  common  in  Madagascar,  the 
Isle  of  Bourbon,  the  Philippines,  &c.  and  is  more  fire- 

auent  in  the  islands  of  the  Indian  archipelago  than  on 
ie  adjacent  continent  At  the  Friendly  Islands  these 
bats  are  very  gregarious ;  and  some  of  them  are  seen 
flying  about  during  every  hour  of  the  day.  Dr.  For- 
ster  found  at  least  five  nundred  of  them  hanging,  in 
various  attitudes,  to  a  single  tree ;  some  of  them  de- 
pending by  the  fore-feet,  and  some  by  the  liind.  Mul- 
titudes of  them  may  often  be  observed  darkening  the 
air,  laying  waste  the  ripe  produce  of  the  country,  de» 
vouring,  indiscriminately,  fruits,  flowers,  and  insects, 
and  sipping  the  juice  of  the  palm  trees,  of  which  they 
are  so  fond  as  sometimes  to  drink  to  excess,  and  fall 
senseless  to  the  ground.  They  are  easily  taken,  by 
placing  within  their  reach  vessels  filled  with  palm  wine, 
or  other  fermented  liquors.  During  the  night  they 
make  a  hideous  din  in  the  forest^  and  may  sometimes 


be  heard  at  the  distHnoe  of  two  nf iles.  iTie  MooA  aid  Ma  y 
Malays  reckon  the  flesh  of  this  species  exoellent  food,  ^A 
wmparing  it  to  rabbit  or  partridge ;  and  the  Frend*  in 
the  Isle  of  Bourbon  put  it  into  their  soups,  to  gire 
them  a  relish.  According  to  Commerson,  its  flavoof 
very  nearly  approaches  to  that  of  the  haie;  and  the 
flesh  is  of  the  same  dark  hue.  It  has  the  ttivial  fume 
of  vampure,  from  an  imaginary  monster  wfaidi  was 
supposed  to  suck  the  blood  of  persons  asleep.  In  fact, 
like  the  spectre  bat,  it  has  the  reputation  of  sockii^ 
the  blood  of  those  who  4ie  with  tneir  extremitiM  ex« 
posed^  and  even,  in  some  instances,  of  bleeding  then  to 
death.  The  animal  is  said  to  be  such  a  dexterous  phle- . 
botomist,  as  to  insinuate  its  aculeated  tongue,  quite  n« 
sensibl V,  into  a  vein^  and  then  to  suck  tillsatiated.  fan. 
ning  aU  the  while  with  its  wing,  and  thus  lulling  its 
victim  into  deeper  slumbers. 

The  dismal  aspect  of  the  vampyre  bat^  and  its  fool 
habits,  are  supposed  to  have  suggested  to  the  ancients 
the  fable  of  the  Harpies.  The  Greek  and  Roiaan  wn> 
ters,  however,  appear  to  have  had  very  vague  and  im* 
perfect  notions  of  those  laiger  q>edes«  Herodotus,  b* 
deed,  alludes  to  them,  and  mentions  that  the  gatheren 
of  cassia,  in  the  marshy  grounds  of  Asia^  were  obliged 
to  protect  themselves  against  their  dangerous  bites; 
and  it  is  not  a  little  amusing  to  remark,  that  I'liny, 
who  has  gravely  recorded  so  many  apouyphal  and 
marvellous  aneoiotes,  here  challenges  the  veracity  of 
the  Greek  historian.  Strabo  makes  mention,  though 
in  (general  terms,  of*  very  large  and  edible  bats  in  Me> 
8cq»otamia. 

2.  Genus  Vespertilio,  Geoff.  Including  the  greato  Vort» 
number  of  baU.  Two  or  four  cutting  teeth  m  the  upper  hlk. 
jaw,  those  in  the  middle  separated ;  six  in  the  lower 
jaw,  with  toothed  edges;*  canine  not  remarkably 
strong,  and  disposed  at  intetvats,  ^o  as  to  admit  the 
cutting  teeth;  die  grinders  with  shiu^  tubcrdei; 
thumb  very  short ;  no  nail  on  the  index  •;  the  tail  quite 
included  in  the  membrane  whidi  unites  the  legt;  do 
membraneous  crest  on  the  nose;  e}*es  small;  an  outer 
covering  or  flap  for  tlie  ears ;  tongue  smooth ;  hair 
short  and  smootn.  Resident  in  the  warm  and  tempe- 
rate  climates  of  the  two  c(Hitinents. 

1.  *  ^.  minimus^  Lin.  &c.  Common  or  shori-earedbiUf^r  ^ 
Rere^mause,  or  Hatiar-mou^,  Tailed ;  mouth  and  note 
plain ;  ears  less  than  tlie  head.  2.  F,  nocluM,  Lin. 
Greai,  or  Noctule  BaL  Tailed ;  nose  mid  mouth  phuo; 
ears  oval,  with  a  cover.  3.  V.  tauHruM,  Lin.  Rm^^ 
tailed  Bat.  Lips  tumid ;  tail  broad  and  hairy.  4.  ^* 
auriius,  Lin.  Eared,  large-eared,  or  kmg-eared  BeU 
Tailed ;  nose  and  mouth  plain ;  external  ears  double, 
and  larger  dian  the  head.  5.  F,  piin9lrellu»%  Lin.  fi- 
pistrelle  Bat.  Tailed;  brownish-black;  forehead  con* 
vex ;  ears  ovate,  and  thickest  at  the  edges.  6.  F.  ^- 
bastelius,  Lin.  BarbasieUt  Bat.  TaUed ;  cheeks  full 
or  turgid,  and  bearded ;  ears  large,  and  angulated  ti 
the  lowar  part  7.  V.  eerotwus,  Lin.  SerotUe  B$l 
Yellowish,  with  short  emarginute  ears.  8.  K.  »i^'> 
Lm,  Senegal  Bat.  Yellowish-brown,  with  the  fare 
part  of  the  head,  the  feet,  and  tail,  black.  9.  *'•  ^'^ 
tas,  Lin.  Striped  Bat.  Nose  simple ;  ears  funnfo- 
shaped,  and  appendiculated.  10.  V.  Novaboracensif, 
Lin.  New  York  Bat.  Tail  long^  rusty-coloured ;  no« 
short  and  sharp;  ears  short  and  round,  with  a  white 
spot  at  the  base  of  each  wing.  II.  T.  BorUmicuSj 
Geoff.  Isle  of  Btmrhon  Bat.  12.  V.  namtuf.  Lin- 
Greater  Sertkine  Bat  of  Gwana.  Of  a  chesnut  ho^ 
with  long  sloping  nc«e,  and  long  upright  roondctl 
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«^      *  r.  iwirhiif.    Abont  the  sue  (xf  a  mooMt ;  weighs  Geoff.  F.fermm  equuium,  var.  fi  ,  Ln.   Sntall  horte-fhae  Maioio^r. 

"^  ftom  120  to  160  gnuns ;   breadth  of  the  expanded  bai.    Smaller  in  iU  dimensions  than  the  preoeding.         '^  r  ^— '^ 

»    m«nK««M>  about  nine  indicfl.    This  species  is  of  such  *R.f€rrum  equinum  major.    The  hair  is  long,  and  Hono*ftbo« 

common  occurtence  in  most  of  the  oountrie*  of  Europe,  very  soft;  theears,  Uil,  and  membrane  are  bUnsidsh ;  bat. 

tlut  a  moie  detailed  description  would  be  euperfluouB.  the  upper  part  ef  the  bodj  is  ash^brown,  and  the  un« 

In  this  Sfil«wi  either  it  or  ine  large-eaied  kind  maj  be  der  a  dirtywhite.  When  it  fixes  itself  to  a  wall,  it  oon« 

seen,  ahnost  every  fine  evening  of  summer  and  autumn,  tracts  in  sise,  and  wraps  itself  up  in  iU  wings,  so  as/ 

towards  the  approach  of  night,  principally  ftequentmg  «t  fint  sight;,  to  be  eaailytaken  fior  a  large  chrysalis* 

the  sides  of  w<wds,  fflades,  and  shady  walks,  or  skim«  It  inhabits  the  walls  and  vaults  of  deserted  castles;  ia , 

mmg  along  the  sitrtaoe  of  rivers,  or  standing  waters,  common*  in  Prance,  Germany,  &a  but  rarely  ocenn 

Being  leas  readily  afieded  by  cold  than  some  of  its  in  England.    It  waa  fifst  observed  on  the  continent  by 

ccmgeiicra,  it  haa  sometimes  been  observed  fluttering  Daubenton,  who  described  it  with  great  accuracy,    it 

about  in  the  early  part  of  the  month  of  December,  used  fennerly  to  be  met  with  in  the  saHpetee  works  b^ 

The  female,  whidi  usually  producea  two  yonnff  at  a  looging  to  the  powder-mills  at  Dartford,  appaiently 

time,  makes  no  nest  for  them,  but  is  contented  wiA  allured  by  the  prevalence  of  gnats  about  these  bntkl- 

the  first  convenient  hok  that  occuni,  and  there,  sticks  ings.    Within  these  few  years,  it  has  been  fonnd>  not 

ing  herself  by  her  hooked  daws  against  the  sides  of  unsparingly,  in  a  hirge  cavern  called  KenTs '  hok,  near 

her  apartment,  die  permits  her  young  to  hang  at  the  T<arbayt  on  the  coast  of  DevoDshke.  It  has  been  remark- 

ni^e,  tfid,  in  this  manner,  to  continue  for  the  first  or  ed,  that  the  slightest  perforation,  by  shot,  in  the  wings, 

second  day.    When,  «fter  some  time,  the  dam  begina  makes  an  individual  of  this  speeiea  instttidy  fall  to  the 

to  be  hungry,  ^mi  finds  it  neoessury  to  star  about,  she  ground ;  when»  m  pheeof  attemptiDg  to  bite,  ittriea 

takesherJittkonea,  and  sticks  them  to  the  wall,  in  the  to  escape,  and  compkins  by  oring.    like  some  of  ito 

manner  that  she  herself  Inngs;  and  there  they  im«  congeners,  it  is  ocasiondly  inftatod  by  the  ngdenhim 

awveshly  ding,  and  await  her  return*  vesptriiliomi,  a  headless  and  eyeless  insect,  of  a  singu*  . 

Bsfts  are  ausoe|»tiUe  of  a  certain  d^free  of  domesti-  lar  strueture,  and  remarkable  forthe  velodty  of  itsmo- 

cstioD.  The  late  ingenious  and  entertauitng  Mn  White,  tions« 

of  Selbome,  inferais  us,  that  he  was  much  aaiused  with  5.  Oemis  Ph  yllostoma,  Oeoff.  FeiperHiio,  Lin.  Two  Prtlios- 

the  tight  of  a  tame  one ;  and  both  his  observations,  and  or  four  very  small  cutting  teeth,  plaeed,  and,  as  it  were,  tomju 

those  of  Mr.  Bingky,  sufiiesently  eaofute  the  vulgar  aerrated,  between  two  very  long  canine  teeth,  grind-    • 

error,  that  these  creatures,  when  en  a  flat  aurfiice,  are  era  with  jriurp  protuberances ;  cresUlike  membranes  on 

inapaUe  of  rising  into  the  air*  and  must  crawl  tosotae  the  nose;  tail  very  abort,  or  almost  wanting.    Resident 

elevation  befere  they  can  unfold  their  mendirane  lor  in  the  hot  countries  of  the  two  oontinents. 

fiigfat  *1.  P.  «peclraim>Geoflr.  VespertiiiQ  ipedruMf  Lfai.  8neo^  sleeks. 

"  If  we  consider  the  bat,"  says  Goldsmith,  *'  as  it  <re&fltf,  and  sometimes  also  denominated  Vampyrt,  Neae 

11  wen  in  our  own  country,  we  shall  find  it  a  barmleai^  fnnndled  and  lanceolate ;  ears  ovate,  with  an  inner 

inoffensive  creatme.    It  is  true  that  it  now  and  then  subulate  membranaoeous  flap.    2.  P.  crtnulatum^  Geoif. 

stesk  into  a  larder,  and,  like  a  mouse,  eommits  its  pet-  Crandaied  bat.    A  lengthened  and  crenulated  mem- 

ty  thefts  on  the  fattest  parts  of  the  bacon.    But  this  brane  on  the  margin  of  Uie  nose.  S.  P.  smiamm,  Geoffl 

happens  ssldoaa  ;  the  ^aneral  tenor  of  its  industry  ia  Vemeriilio  soricinus,  Lin.    Leaf  bat    Nose  elongated, 

sn^oyed  in  pursuing  msects  that  are  much  more  nnxi-  and  furnished  with  a  heart^ahaped,  leafrlike  membrane, 

ousto  us  than  ttsdf  can  peasiU^  be;  while  its  evening  4.  P.  AaiMtem,  Geofi;  FetpertUto  hoiimitUj  Lin.   JaveUn 

fligh^  and  ita  unslesdy  warbuag  motion,  amuse  the  bak   Nose  furnished  with  a  trefoil*shaped  upright  mem- 

iuugiuation,  and  add  one  figure  more  to  the  pleaamg  brane.    5.  P«  spatma,  Fuperiilio  Htatma,  Lin.    Cor^ 

group  of  animated  nature.**  dated  boL    A  double  heart-shaped,  ieaf*like  membrane 

n-       3.  Genus  Nyctbrub,  Gcofll  Four  bi4obated  cutting  on  the  nose.    6«  P.  emarginatmttf  Geoff.    EmargiiUBted 

teeth  in  the  uner  jaw,  witbuMit  an  interval  between  bal.    Nose  with  a  lengthened,  apear-ahaped  membrane, 

those  in  the  middle ;  six,  also  bi-labated,  in  the  under  truncated  at  the  extremities,  and  toodied  on  the  mar*' 

jsv;  two  canine,  not  eemarkably  atna^,  and  eight  gina.     7*  P*  guiamnse.    Great  JaveUn  bat  of  Gtdana. 

grinders,  with  aharp  praluberanoes  in  eaoi  jaw;  mur  Above  the  upper  lip,  a  spear-shaped  salient  membrane, 

very  long;  no  memmneous  crest  on  the  noae.    Resi«  with  the  lower  margin  concave.    B.  P.  perMriciliatum, 

dent  in  Sit  torrid  aone.    The  genua  contains  only  one  vespertiHo  pertpicUkUus,  Lin.    Fle9tr'de4ye  bat.    Nose 

•pedes,  namely,  fohate,  fiat,  pomted. 

io.        1.  N.  kitpidmi,  F.  hispidut,  Lin.  Campagnol  toUmt^  *  P.  Spectrum.  Length  ofthe  body  about  seven  inches;  Spectre 

Daabenton.  Bearded  bat.    Hairy,  with  coanneUednoa-  extent  ofthe  wing- membrane  two  feet ;  hair  cinereous,  bau 

trik,  and  long  narrow  ears.  Inhabits  South  America  and  New  Holland.    This  is  a 

loLo.     4  Genua  mimiloprvs,  Geoff,  and  Cnv.  FeepertUio,  amaller  species  than  the  vampffre,  properly  so  called, 

^      Lin.    Two  very  amaM  bi^lobated  cutting  teeth  m  tire  but  not  less  diepisting  in  its  appearance,  nor  less  vexa* 

iifperjaw;  four  tri-lobated  in  the  under  jaw;  csnine  tiouaand  formidable  in  its  depredations.    The  other 

vepr  strong,  separated  by  a  sufficient  space  at  their  baae  sorts  of  bats  usually  resort  to  toe  forests,  and  the  most 

nr  the  admissiDn  of  the  cutting  taeth;  uriaders  with  deserted  pboes ;  but  these  enter  towns  and  cities,  aiid, 

wp  pretuberanoea ;  crest^formed  memDranea  en  the  after  aunset,  dv ken  whole  streets.    Their  powen  of 

^;  tail  wholly  induded  in  the  mendbrane  which  bloodletting  from  the  expoeed  extremities  of  persona 

ttnifees  the  hind  1^    Rr;mdent  in  the  temperate  qnar-  asleep,  lurae  been  celebrated  by  Ulioa,  and  confirased 

tcnof  the  okl  continent.  by  subseoaent  traveUen ;  while  Gondaouae  mentions, 

hef.        *  1-  JLferrmm  eqmmun  mqfar^  Geoff.  F,ferrum  egat-  that  tfiey  oad  destra^ed  idl  the  cattle  introduced  by  the 

mi,Lhi.    Horeemskoe  bat*    Noae  ahaped  hke  a  horse'a  miastoDaries.    At  Kosehil],  near  Port- Jackson,  more 

me;  ears  aa  long  as  the  head,  andnot  vsftved ;  tail  half  than  twenty  thousand  spectre^bats  were  supposed  to  be 

toe  kngdi  of  the  body.    fL  B.  Jeirum  eqmnrnn  minor,  seen  within  the  qpace  of  an  Eogliah  ^lik^   Some  that 

▼W..  Xni.  FAUT  Ik  3  F 
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Masology.  were  taken  alive,   would,  almost  immediately  after, 

^■■V*"^  eat  boiled  rice,  and  other  food,  from  the  hand ;  and, 
in  a  few  days,  becatne  as  domestic  as  if  they  had  been 
bred  in  the  house.  Governor  Phillips  had  a  female  of 
thia  species  which  would  hang  by  one  leg,  for  a  whole 
day,  without  changing  its  ppsition ;  and  in  this  atti- 
tude, with  its  breast  covered  with  its  wing,  would  eat 
whatever  was  offered  to  it,  lapping  from  the  hand  like 
a  cat.  The  smell  of  these  creatures  is  reported  to  be 
stronfler  than  that  of  a  fox. 

NocTiLxo.  6.  Uenns  Noctilio,  Geoff,  and  Cuv.  yesperlilio,  Lin. 
Generally  two  or  four  small  lobated  cutting  teeth,  but 
which  are  sometimes  wanting ;  tusks  very  strong,  and 
scarcely  allowing  room  for  the  incisors ;  grinders  with 
sharp  protuberances ;  no  crest  on  the  nose ;  only  part 
of  the  tail  included  in  the  membrane  which  unites  the 
hind  legs ;  lips  and  muzzle  turgid. 

S^eciet,  1.  ^.  molossus,  Geoff.    F.  molossus,  Lin.     BulUdog 

bat. '  Upper  lip  pendulous.  2.  A".  Uporinus,  Geoff.  V, 
leporinuSf  Lin.  Peruvian  bat.  Upper  lips  turgid,  bi- 
fid, covered  with  warts ;  hair  yellowish.  3.  A^.  Guia* 
neniis,  Chauve^sourit  de  la  Guiane,  Daubent.  Guiana 
hai.  Ears  as  if  flattened,  or  bruised ;  hair  dark  ches- 
nut  or  blackish  above,  lighter  on  the  under  parts,  and 
blended  with  cinereous  on  the  sides.  4.  N.  myoxus, 
Chauve^souris  lerot  volant,  Daubent  Flying  dormouse. 
Wants  the  cutting  teeth  in  the  upper  jaw  ;  ears  of  mid- 
dling size,  with  a  very  short  flap.  5.  N.  ratlus,  Chauve' 
•  Mourts  rat  volant,  Daubent.  Flying  rai.  Muzzle  short 
and  thick ;  ears  large,  with  a  very  small  flap.  6.  A^ 
kfiunu,  F.  leptunu,  Lin.  Slender-iaiUd  bat.  Nos* 
trils  tubular;  tail  slender,  with  a  purse-shaped  cavity - 
on  each  side  of  the  wing.  7*  N.  plicatus,  F.  pUcaius, 
Buchanan.     Plicated  bat.    Nostrils  round,  with  simple 

Esrforations ;  upper  lip  very  large  and  folded ;  ears  as 
rge  a»  the  head,  folded|  and  half  pendulous. 


Plakti- 

CaADA. 


ECHIXEZ. 


KaiVA" 

C£US. 


IL  Sub-order.    Plamtigrada. 

None  of  the  thumbs  separated ;  the  entire  sole  of  the 
foot  restinff  on  the  ground ;  more  than  two  teats  placed 
under  the  belly ;  no  membrane  adapted  to  flight;  or- 
bitary  and  temporal  fossae  united  ;  caecum  wanting. 

Titejirttjamily  includes  the  echinei,  or  hedgehog  tribe, 
whose  characters  are,  cutting  teeth  slender  and  sharp, 
or  emarginated ;  two  weak  and  indistinct  tusks;  grind- 
ers with  sharp  protuberances ;  snout  pointed,  and  ter- 
minatix^  in  a  pretty  hard  cartilage ;  tail  short,  or  want- 
ing ;  body  contracted,  little  elevated  on  the  legs,  and 
covered  with  short  and  strong  spines,  or  dry  stiff  hairs ; 
eyes  moderately  large ;  five  toes  on  each  foot ;  clavicles, 
or  collar-bones,  in  the  skeleton. 

1.  Genus  Erinac BUS,' jF/erujon  of  Desmar.  &c  and 
including  part  of  the  Erinaceus,  Lin.  Six  cutting 
teetli  in  eacn  jaw,  the  middle  ones  longer  than  the  la- 
teral ;  tasikA  shorter  than  the  incisors ;  tail  short ;  a 
fleshy  and  indented  appendage,  like  a  cock's  comb,  on 
the  external  side  of  the  nostrils ;  body  susceptible  of 
being  rolled  up  like  a  ball,  and  bristling  on  all  sides. 

Urchins  are  small-sized  animals,  feeding,  for  the 
most  part,  on  roots,  worms,  and  the  larvae  of  insects, 
which  they  dig  out  of  the  earth  by  means  of  their  snout. 
N<nie  of  the  species  are  carnivorous,  nor  do  they  will- 
ingly attack  oth^  quadrupeds.  In  their  own  defence, 
they  roll  themselves  up  into  a  baU,  bristling  with  spines, 
so  sharp  and  strong  that  few  animals  have  the  power  of 
subduing  them.  In  this  passive  state  they  remain  till 
dieir  adversaries  have  retired,  when  they  leisurely  un* 
fold  themselves. 


*1.  E.  EuropopHs,  Lin.  &c.  Cmmnm hedgehog,  orsr-  Mis'^ 
chin.  Ears  rounded,  nostrils  crested,  or  fUmiabMi  with  ^^ 
a  round  flap.  2.  E.  sibiriau,  Lin.  Siberian  ktdgrkog.  ^^^ 
Ears  flat  and  short ;  no  crested  appendage  at  the  no«. 
trils.  S.  E.  auriiite,  Lin.  Long^eared  h^gehog,  Widi 
long  oval  ears,  and  crested  nostrils.  4.  E,  tmmrti.  for. 
leas  hedffehog.    Without  external  ean. 

*£.  Eurojjeetis.  This  well-known  quadruped,  whidi  Htdfdf 
inhabits  most  of  the  temperate  parts  of  Europe  and 
Asia,  and  some  districts  in  Africa,  is  about  ten  ind^s 
long,  exclusively  of  the  tail,  which  measures  little  more 
than  an  inch,  and  is  so  concealed  by  the  spines  ss  to  be 
hardly  visible.  The  nose  is  dusky,  shaped  like  thst  of 
a  hog,  and  scattered  with  a*fisw  hairs.  All  the  upper 
parts  of  the  body  and  the  sides  are  closely  covered  witb 
strong  spines,  of  an  inch  in  length,  and  verv  sharp- 
pointed,  having  the  lower  part  white,  the  middle  Uaa, 
and  the  points  white. 

These  animals,  which  are  nocturnal,  chiefly  reside  in 
woods,  fields,  and  gardens,  affecting  the  roots  and  de- 
cayed trunks  of  trees,  the  fissures  of  rocks,  hetps  of 
stones  that  have  been  gathered  in  ineadows  or  vioe- 
yards,  &c.  In  the  cold  season,  they  retire  into  holet 
for  hybemating,  wrapping  tliemselves  up  in  leaves  and 
moss,  and,  consequently,  dispensing  with  those  stores 
of  provisions,  which,  it  has  been  eironeously  alleged, 
they  lay  up  for  themselves.  Even  in  their  more  active 
moments,  they  are  capable  of  enduring  protracted  hon- 
ger,  and  ave  never  observed  to  drink. 

In  its  manners  the  hedgehog  is  mild,  inoffensive, 
and  timid ;  and  the  more  that  it  is  threatened  with 
molestation  or  danger,  the  more  doaely  it  shdters  it- 
self under  its  coat  of  prickles.  Such  is  the  contracdie 
power  of  muscle  with  which  it  is  endowed,  that  one 
will  sooner  tear  than  uncoil  it,  unless  by  plunging  it 
in  water,  when  it  swims  with  considerable  ease.  This 
little  hannless  creature,  though  not  insensible  to  psiiii 
has  been  known  to  undergo  me  cruel  process  of  vi>i- 
section,  without  uttering  a  groan.  The  female  pro- 
duces, at  a  birth,  four  or  five  young,  whidi  are  soon 
covered  with  prickles  that  are  shorter  and  weaker  than 
those  of  the  parent  The  nest  is  large,  and  principally 
composed  of  moss.  Hedgehogs  have  been  accused  of 
sucking  cows,  and  of  carrying  off  fruit  on  the  point  of 
their  prickles ;  but  their  mouth  is  obviously  too  small 
to  admit  a  cow's  teat ;  and  they  who  have  kept  hedge- 
hogs in  their  gardens,  have  never  seen  them  attenptto 
climb  into  the  fruit  trees,  or  to  stick  even  the  fallen 
fruit  on  their  spines.  They  are  freauentlv  introduced 
into  houses,  for  the  purpose  of  ezpeUing  the  blaUa,  or 
cock'Toaches,  which  they  pursue  and  devour  with  esgo'- 
The  Calmuck  Tartars  keep  them  in  their  huts. 


ness. 


in  place  of  cats.  Some  years  ago,  a  man  was  accus- 
tomed to  exhibit  in  the  Chanms  EiysiUj  at  Paris,  s 
large  boxful  of  hedgehogs,  which  not  only  unrolled 
themselves,  but  allowed  Uiemselves  to  be  handled  and 
teased  at  his  orders..  Other  instances  are  recorded,  of 
individuals  of  this  species  having  been  oompktelj  do* 
mesticated. 

.  The  skin  of  this  animal  was  used  by  the  ancients^ 
a  clodies-brusli ;  and,  in  some  countries,  it  is  apphed 
to  the  muzzle  of  calves  which  are  to  be  leaned* 
Though  the  flesh  of  the  hedgehog  .is  genendljr  demis- 
ed as  an  article  of  food,  the  Spaniards  are  said  to  prix^ 
it  in  Lent  Pliny  foolishljr  aflirms,  that  this  quadni- 
ped's  ffall,  when  mixed  with  the  Ivain  of  a  bft,  is  ^ 
good  depilatory ;  whilst  Albertus  Magnus,  as  if  f«tf- 
ing  to  be  outstripped  in  absurdity,  recommends  m 
hedgehog's  right  eye,  fried  in  oil,,  aa  anointiaenlfor 
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die  eyes,  of  mcb  sovereign  virtue  as  to  enable  a  per- 
son to  see  as  well  by  night  as  by  day  ! ! ! 

$.  Genus  Tenrsc^Cuv.  ERiKAcaus,  Lin.  Snout  much 
elonjrated ;  cutting-teeth  equals  six  in  the  upper,  and 
only  four  in  the  lower  jaw ;  tusks  long ;  tail  wanting ; 
prickles  sometimes  flexible,  and  bristle-like,  or  strong, 
and  intermixed  with  flexible  bristles ;  body  of  a  more 
lengthened  form  than  that  of  the  common  hedg&>hog ; 
and  less  capaUe  of  being  completely  rolled  up.  Resi- 
dents of  the  eastern  coimtries  of  the  old  continent. 

1.  T.  ecaudatus^  Erinaceus  ecaudahis,  Lin.  Madom 
gatcar  hedge' hog.  Ears  rounded ;  hair  yellowish ;  feet 
tawny.  2.  T*  setotus,  E»  sdosus,  Lin.  Asiatic  hedges 
keg.  No  external  ears  ;  hairs  very  long  and  very  hard, 
but  flexible  and  bristly.  8.  T.  sub^spinosusy  T.jeune, 
•Baff.  Striped,  or  suh-spinous  hedge^hog.  Three  lon- 
gitudinal bands  of  dingy  white  prickks,  intermixed 
with  bristles  <m  the  back ;  cutting^teeth  slender  and 
pointed. 

The  Second  Famify,  or  soricii,  are  distinguished  by 
six  or  ei^ht  cutting-teeth  in  each  jaw,  of  which  the  two 
in  the  middle,  or  else  the  two  which  immediately  fol- 
low them,  are  the  longest ;  tusks  very  short ;  grinders 
with  sharp  protuberances;  snout  pointed,  and  often 
moveable ;  lower  jaw  much  shorter  than  the  upper.  Of 
this  fiunily  there  are  two  sections. 

§  I.  Tbe  two  intermediate  cutting-teeth  in  the  lower 
jaw  very  Icmg  and  projecting ;  feet  with  &ve  very  dis- 
tinct toes,  not  calculated  for  digging  the  earth,  and 
without  any  membrane  between  them ;  a  long,  hairy, 
and  cylindrical  tail,  and  external  ears. 

1.  Genus  Sorcx,  Lin.  &c.  Musaraigne  of  the  French. 
Corresponding  with  the  characters  just  recited. 

The  animab  of  this  genus  bear  a  considerable  resem- 
blance to  the  murine  race ;  while  the  disposition  of  thdur 
teeth,  and  their  habits  of  life,  require  that  they  should 
have  a  separate  station  assigned  to  them  in  the  system. 
In  some  respects,  they  have  an  obvious  aflinity  to  moles, 
particularly  in  the  shape  of  their  head,  the  smallness  of 
their  eyes,  and  the  circumstance  of  their  burrowing  un- 
der pound.  They  subsist  chiefly  on  insects,  worms, 
dead  animals,  and,  sometimes,  on  grain.  They  are  usu« 
ally  found  lurking  under  grass  or  moss,  or  m  the  de- 
serted excavations  of  moles.  They  seem  to  shun  the 
sight  of  man,  and  to  seek  shelter  trom.  the  observation 
of  such  animals  as  might,  otherwise,  destroy  them  in 
great  numbers.  Their  habitations  are  seldom  far  dis- 
tant from  the  banks  of  rivers,  or  smaller  streams ;  and 
most  of  them  are  capable  of  swimming  with  great 
■gility. 

*1.  S.  nmsaraneus,  Lin.  Common  or  fetid  shrew, 
ihrtfo  mouse,  hardv  skrewj  shrove  mouse,  &c.  Rusty- 
brown  above;  wnitish  beneath;  with  tlie  tail  rather 
Jhorter  than  the  body.  2.  S.fodiens,  Lin.  Water  shrew, 
Wack  above,  and  white  beneath.  3.  S.  conetricius,  Cuv: 
Cowirirterf  skren.  Tail  more  slender  at  the  base  than 
at  the  extremity.  4.  S,  Brasilettsis,  Lin.  Brazilian 
wr«r.  Brovm,  with  three  black  stripes  cm  the  back. 
5.  6'.  murinus,  Lin.  Murine  shrew.  Brown,  with  ash- 
coloured  feet  and  tail,  and  the  latter  of  middling  length. 
*S,musaraneus,  The  trivial  name  has  been  deduced 
by  most  naturalists  who  have  deigned  to  advert  to  its 
etymology,  firom  mtu  and  aranea  ;  and  yet  not  a  single 
analogy  can  be  traced  between  the  shrew  and  the  spider. 
In  this  dilemma,  we  may  be  permitted  to  state,  that  the 
old  French  forms  are  muset,  musette,  muserain,  and  «»- 
^^V^'  all  expressive  of  the  prominence  of  the  snout ; 
"id  that  from  one  of  them,  musaraigne,  and  the  modern 
^mraiimi  have  Uken  their  origin. 


The  ordinary  length  of  the  oomnton  shrew,  from  the 
nose  to  the  beginning  of  the  tail,  is  two  indies  and  a 
half.  The  tail  is  covered  with  short  dusky  hairs.  The 
legs  are  very  short;  and  the  hinder  ones  are  placed 
veiy  far  back. 

The  shrew,  which  is  one  of  the  smallest  of  European 
quadrupeds,  is  a  common  inhabitant  of  our  fields  and 
gardens,  and  may»  also,  often  be  found,  especially  in 
winter,  in  old  walla,  stables,  yards,  granaries,  dunff-hiUs, 
&&  feeding  on  com,  insects,  and  offals.     It  difluses 
such  a  powerful  smell  of  musk,  that  though  cats  kill  it, 
they  will  not  eat  it.     Its  voice  is  a  shrill  disagreeable 
whistle,  whence,  probably,  the  metaphorical  sense  of 
the  word  shrew.    Though  incapable  of  biting,  the  vul- 
gar belfeve  that  it  inflicts  by  its  teeth  various  disorders 
among  horses  and  cattle.     Nay,  prejudice  represents  it 
as  of  so  baneful  and  deleterious  a  nature,  that,  when- 
ever it  creeps  over  a  beast,  be  it  horse,  cow,  or  sheep, 
the  sufiering  animal  is  afilicted  with  anguish,  and  risks 
the  loss  of  the  part  affectefi    Against  this  allq;ed  mis- 
fortune, it  was  fonnerly  customarvy  in  many  parts  of 
England,  to  have  shrew  ashes,  or  ash -trees,  whose  twigs 
and  branches,  when  gently  appMed  to  the  limbs  of  cat- 
tle, were  supposed  to  relieve  tne  pains,  as  if  by  an  im- 
mediate charm.    A  deep  perforation  was  made  into  the 
body  of  the  tree,  and  a  poor  devoted  shrew-mouse  was 
thrust  in  alive,  with  several  quaint  incantations.   When 
a  horse  in  the  fields  happened  to  be  suddenly  seized 
with  any  thing  like  a  numbness  in  his  limbs,  he  was 
•  immediately  pronounced,  by  the  old  farriers,  to  be  either 
ptanel'Struck  or  shrew-run.    The  mode  of  cure  which 
they  prescribed,  and  which  they  considered  to  be  infal* 
libk,  was  to  drag  the  animal  through  a  piece  of  bramble 
that  grew  at  both  ends ! 

The  female  shrew  is  supposed-  to  breed  more  than 
once  in  the  year,  and  to  bring  five  or  six  at  a  litter,  in 
a  nest  which  is  usually  composed  of  grass  and  moss. 
The  species  seems  to  be  liable  to  an  annual  mortality, 
as  many  of  them  are  found  dead  in  the  fields,  highways, 
.&c.  about  the  month  of  August 

§  II.  The  two  intermediate  cutting-teeth  very  small, 
the  two  succeeding  eloneated,  the  feet  usually  furnish- 
ed with  five  toes,  which  are,  for  the  most  part,  very 
strong,  united  by  a  very  thick  skin,  and  armed  with 
very  strong  claws,  so  as  to  be  peculiarly  fitted  for  bur- 
rowing ;  in  some  other  instances,  they  are  simply  pal- 
mated,  and  chiefly  adapted  to  swimming;  tail  want- 
itig,  or  Very  short,  or  long,  compressed,  and  scaly ;  no 
external  ears. 

1.  Genus  Mygals,  Cuv.  Desman,  Desroar.  Sorex,  Lin. 
Snout  elongated,  slender,  and  moveable;  tusks  very 
short,  tail  long,  compressed  vertically,  and,  like  that  of 
rats,  covered  with  small  scales ;  hind  feet  palmated.  Re- 
sident in  the  northern  parts  of  the  old  continent. 

1.  M.  moschata,  Sorex  moschalus,  Lin.  Musk  Shrew. 
Tail  naked,  and  thickest  in  the  middle. 

2.  Genus  Scalops,  Cuv.  Sorex,  Erxleb.  Talpa,  Lin. 
The  conformation  of  the  teeth  corresponding  to  that  of 
the  Soricii,  and  the  other  4:haracters  analogous  to  those 
of  the  Talpii,  as  indicated  below.  Resident  in  the  nor* 
thern  parts  of  the  new  continent. 

1.  S.  aipiatkus,  Sorex  aquaticus^  Erxleb.  Aquatic  Sca» 
lops.  Hind  feet  palmated,  fore-feet  white,  tail  short 
and  white.  2.  S.  crislahts.  Taipa  criatata,  and  Sorex 
cristalus,  Lin.  Crested  Shrew.  Nostrils  carunculated, 
tail  short 

8.  Genus  Chrysocholris,  Cuv.  Sorsx  and  Talpa, 
Lin,  and  Erxleb.  Teeth  like  those  of  the  Soricii,  fomvof 
the  body  like  that  of  the  Taipiif  but  the  snout  is  short 
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Muoioflr.  er,  the  fope-lbet  are  funiMhed  vith  only  three  vifible 
toe8»  and  the  tail  in  wanting.  Resident  in  Soutbem 
Africa. 

1.  C.  Capfnm,  Talpa  Amiioa,  Lin,  Cape  Mole. 
Hair  gold-green^  gloased  with  a  copper  hue. 

The  TUrd  FwMf  is  composed  of  the  Tatpn^  or  mete 
tribe,  which  have  eix  cuttii^-leeth  in  the  upper»  and 
eight  in  the  lower  jawi  eqnaTtoeiie  another ;  two  tasks 
longer  than  the  incisors,  in  eacb  jaw,  grinders  with  sharp 
protubefsances,  snout  pointed,  lower  jaw  shorter  than 
the  upper,  fore-feet  very  broad,  and  excavating  the 
earth#  daws  and  davides  very  strong,  eyes  very  small, 
90^  external  ears»  tail  very  diort,  txidy  coveced  with 
hair.    Resident  in  both  continents. 

1.  Genus  Talpa,  Lin.  &c.  The  generic  characters 
are,  in  course^  coincident  with  those  of  the  fimily. 

I.  *T'  Efuvpasa,  Lin.  Comnum,  or  European  Mok^ 
Uoldmrp>  or  fVant  Feet  with  five  toes.  2.  T.  hngi' 
caudtUm^  lin.  Lomg-iaUed  MoU.  Brown,  the  hinder  feet 
8ca}y,  and  the  tea  eompatalively  long.  3.  T.  nAru, 
Lin.  Bed  Mob.  ULuSom,  with  short  tail^  fore-leeS  Iri- 
dact^ylous,  hind  feet  tetradactykus. 

*  7.  Mwropen.  Thia  subterraneous  quadruped  is  too 
fiuniUar  to  our  obsecvation,  to  require  any  detailed  dc- 
scriptioQ.  Suffice  it  to  say,  in  general,  thai  iu  structure 
and  oKganiaation  are  admirably  adapted  to  iu  habits  and 
wants. 

The  eyes  of  the  mole  are  so  extremely  small,  that 
many  were  induced  to  disbelieve  their  existence,  whilst 
otbflrs  doubted  if  they  were  intended  by  nature  lor  dis- 
tind  vision.  Galen^  even  without  the  aid  of  glasses, 
ventured  to  assert,  that  the  cryslaUine  and  vitreous  hu- 
mour of  these  organs,  accompanied  with  their  respec- 
tive tunics,  were  perceptible ;  and  although  this  posi- 
tion was  disputed  by  Sir  Thomas  Brown  and  others, 
vet  Mr.  Derham,  in  his  Physico-Theology,  deckres  that 
he  has  made  "  divers  accurate  dissections  of  the  eyes  of 
mdes,  with  the  help  of  microscopes,  having  a  doubt 
whether  what  we  take  to  be  eyes  were  such  or  no;  and, 
upon  strict  scrutiny,  could  plainly  distinguish  the  crys- 
talline and  vitreous  humours,  and  the  ligsmentum  d- 
liare^  with  the  atramentaceoua  mucus."  If  a  live  mole 
be  put  into  water,  the  integuments  which  cover  the  ball 
of  the  eye  are  withdrawn,  and  the  organs  of  vision  may 
.be  distinctly  seen,  having  the  form  and  siae  of  a  grain 
of  mustard-seed,  and  appearing  like  two  black  and  shin- 
ing Doints. 

^oles,  like  beavers,  and  some  other  animals,  live  in 
pairs,  and,  in  humble  obscurity,  enjoy  the  sweets  of  do- 
mestic sodety.  The  parent  animals  b^n  the  construe^ 
tim  of  thjsir  dwellings,  by  raising  the  earth,  and  msk- 
ing  a  pretty  high,  arch,  leaving  partitions,  or  niUars,,  at 
oafMxn  distances,  then  beating  and  pressing  tne  esuith, 
interweaving  it  with  the  soots  of  plants,  and  rendering 
it  sp  hard.and  solid,  that  the  water  cannot  penetrate  the 
vault,  on  account  of  its  convexity  and  firesness.  Under 
the  prindpal  arch,  they  rear  a  uttle  hilkick,  on  which 
tbey  lay  herbs  and  leaves,  as  a  bed  for  their  voung,  thus 
I^Ucii^  them  above  the  levd  of  the  j^ouniC  and,  con- 
aequently,  beyond  the  reach,  of  ordmary  inundations 
They  are,  at  the  same  tine,  defended6mnthe  lains  by 
the  large  vault  which  covers  the  internal  one,  on  the 
summit  of  which  th^  rest  alonff  with  their  young. 
This  inner  hillock  is  pierced  on  tSi  sides  with  sloping 
orijSoes,  which  descend  still  lower,  and  serve  as  covered 
ways  for  the  mother,  when  she  goes  in  quest  of  food  for 
her^lf  and  ofispring^  These  bye^paths  are  beaten  and 
firm,  extending  about  twdve  ok  fifteen  paces,  and  is- 
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Linn6  and  Gmelin  have  asserted*  that  aolss  sredor. 
mant  in  winter.    That  they  never  are  so  in  the  eolds 
regions  of  the  earth,  we  cannot  positively  sffina;  but 
our  own  observation  may  convinoe  us,  thai  they  dBnoc 
^ybemate  in  this  country,  nor  do  they  beeone  torpid 
in  the  more  temperate  latitudes  of  Enrope    Donsf 
wbter,  they  prefer  somewhat  devaited  spots,  what 
they  may  be  best  secured  egaSnet  floods,  but,  in un* 
mer,  they  resort  to  the  biUocks  and  iat  Isndb^  espsdal. 
ly  to  meidows,  where  they  find  the  estth  fresher,  lA 
er,  and  more  abundantly  provided  with  insects.    Their 
holes  are  seldom  more  than  five  or  six  inches  uader  tk 
surface  of  the  soil.    In  Ibnmng  one  of  them,  the  sainul 
scrapea  the  mould  before  it  on  esie  side,  titt  the  qonii 
tity  becomes  too  great  for  it  to  labour  onward  with  em, 
when  it  works  toward  the  »wAcm,  and,  by  padmf 
with  its  head  and  the  assistance  of  its  nervous  pavs,  ft 
gradmdly  hotves  up  the  eartii  whidi  inesnaiodif  it, 
and  thus  produces  those  small  iriHocka  whieh  see  » 
common  in  our  fields.    After  getting  rid  of  the  ssrtk 
in  this  manner,  it  proceeds  fomnwd,  and  contjuaff  ill 
labours  as  before.    So  exnert  are  these  littlB  cmfenw 
in  forming  a  passage  for  tnemselves  inthegrouad,tbt 
if  they  are  put  on  the  grass  in  a  ^etd  when  the  sofl  ii 
tderably  l^ht,  they  will  fotoe  their  wmf  into  it,  sod 
cover  themselves  almost  in  a  moment.    Bven  ea  s  g» 
veUy  uid  hard  turnpike  road,  a  mde  has  been  knssi 
to  cover  itself  completely  in  less  than  fhre  mimites.  The 
soil,  however,  wliich  tliey  prefienibly  aflect,  ii  aeithv 
pure  sand  nor  day,  but  mouUL  that  is  l^nsated  by 
worms.    Such  refen tiess  persecutors  are  tbey  ef  the  hu 
ter,  that,  by  thrusting  a  spade  ioto  the  gmend,  end 
shdungit,  the  worms,  believing  the  mosion  tobswo- 
du4»d  by  the  rodes,  immediate^  come  to  the  snrne^ 
and  are  thus  caught  for  bait  by  the  angler.    Dr.  Wsfc< 
er  states,  that  he  has  observedmole  hi&  at  the  ^ilsiicf 
of  2000  feet  above  the  levd  of  the  sea. 

The  female  brings  forth  four  or  l^ve  yooBgaboattbe 
month  of  April ;  but  as  young  ones  are  often  obMrred 
in  August,  jBuffiwi  correctly  conjeetnred  thsS  therein 
fteqnently  a  seocmd  brood.  The  new-born  moles  sie 
quite  naked  and  red,  and  continue  so  till  they  hsveil* 
tained  a  considlerable  sise.  In  some  places,  the  rsee 
certainly  multiplies  to  an  astonishing  ocgree,  so  ss  M 
prove  highly  prejudicial  to  the  labours  of  the  btisbsacl* 
man.  In  174^,  a  single  fiirmer  in  Holland  cso^t  he^ 
tween  five  and  six  thousand  of  them.  We  are  mfonn* 
ed  too,  that,  in  ancient  times,  the  inhabitants  of  Tent* 
dos,  the  Trojans,  and  the  Eolians,  were  scriousFf  to- 
noyed  by  their  puUulalion,  and  that  a  temp^  was  el«c^ 
ed  to  Apollo  SmifnthiuSf  the  desiroger  qfwtolee. 

These  quadrupeds  are  capable  of  swtmminff  ever 
brooks,  snd  narrow  pieces  of  water,  without  fimcahf* 
They  are  observed  to  csst  up  most  earth  immcdistety 
before  rain,  and  in  winter  immediatdy  before  s  thsv, 
because  at  those  times  the  worms  and  inseces  begin  to 
be  in  motion,  mid  to  approach  the  surface.  In  vtfj 
dry  weather,  on  the  contrary,  tbey  sddom  or  nerer 
form  any  hillocks,  as  they  descend  in  jrarsnit  of  tbetr 
prey,  which,  at  such  seasons^  retires  fiur  into  the  gnnind* 
During  the  summer  months,  they  will  in  the  night- 
time run  among  the  grass  in  seard^  of  snafls  and  wonni, 
when  they  are  iid>)e  to  be  devoured  by  the  owl  snd 
other  rapacious  animds.  When  fest  taken,  efthcr  by 
digging  or  otherwise,  moles  usudly  utter  »  shrill  socsffl* 
and  prepare  for  their  defence,  by  exerting  the  strength 
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)M,  of  thair  daws  And  teeth.  They  are  with  difficulty  kept 
!!S  live  in  a  state  of  confinement,  unless  they  are  con- 
itontly  supplied  vnih  damp  mould  in  which  to  reside^ 
This  spectes  seldom  occurs  except  in  cultivated  re« 
moas,  bemg  scarcely  known  in  parched  deserts,  or  in 
Sums  eoHntries  which  are  consi^ed  to  almost  perpe- 
tual frost  The  Linn4an  epithet^  Europcea,  is  obvi« 
oosly  incorrect,  since  the  mole  has  been  traced  not  on- 
Iv  in  AfHca,  but  in  some  parts  of  Asia.  A  white  ts- 
nety  has  been  occasionally  met  with  in  Lorraine^  Hol- 
knd,  and  Switzerland ;  and  Sonnuii  alludes  to  an  in- 
dividual found  near  Nancy,  that  had  the  upper  part  of 
the  body  fawn*eoloured^  and  the  lower  of  a  ghwsy 

white. 

The  flesh  of  the  mole  has  the  savour  of  that  of  the  * 
rabbit,  and  ia  redconed  a  great  delicacy  by  the  Arabs. 
The  difficulty  of  manufacturing  the  skin  greatly  de- 
tracts from  its  value ;  but  hdies  past  their  prime,  have 
8«metimes  recourse  to  prepared  portions  of  it,  as  sub- 
ftitutes  for  eye-browsu 

n.  Animals  of  the  Fourth  Famil^,  denonunated  Ufatsi, 
have  the  cutting  teeth  in  each  jaw»  the  two  lateral  of 
the  lower  jaw  longer  than  the  rest ;  two  strong  tusks.; 
grinders  with  a  somewhat  flattened  crown,  and  the  last 
of  thm  with  hlunted  protuberances,  separated  by  deep 
diannds;  on  eadi  foot  five  toes^  armed  with  crooked 
and  sharp  daws ;  bodjr  thidk,  and  covered  with  hair ; 
limbs  abort;  ^es  of  middling  dimensiona;  ears  exteiw 
nal ;  clavidea  in  most  instances  wainting. 

i.  1.  Genus  Ursus.  The  upper  jaw  not  greatly  ex- 
ceeding the  lower;  a  smaU  obtuse  tooth  beh|ncl  eadi 
tDak,snd  then  a  vacant  space  to  the  grinders;  the  se« 
Odiid  cutting  tooth  in  the  lower  jaw  not  pngectioguitcr 
&e  mouth;  body  not  lengthened  in  pvoporaoa  to  its 
lize;  1^  pretty  long;  tatl  veiy  short;  na  bene  in 
the  perns. 

^  *L  U.arcioM^Uru&ic  Commfm or hroum beat.  Black^ 
ish  brown,  taO  short.  *  9.  l/nua  mariiimuM,  Lin.  Po&ir 
or  gnat  tokiu  beat.  White,  with  eloi^ated  neck  and 
head ;  tail  abrupt  5.  U,  guUuH,  Geoff^  American  or 
fv/or  icsr.  Black,  with  ni;9t^ol9uied  cheeka  and 
throat 
*  U,  arctot.  See  Bean. 
^  U.  maritimu*^  See  Baan. 
2.6mtts  Taxus,  Cuv.  Vrws^  Lin.  Vjpper  jawnet 
much  exceeding  the  lower ;  gsindsfs  fooaame  an  unio* 
terropted  series  to  the  tusks ;  no  small  subsicuary  toolh 
behnid  the  latter;  body  of  a  more  lengthened  form 
than  in  the  Ursi^  and  placed  lower  on  tm  limbs;  taaf 
ef  a  moderate  lei^h,  and  hairy ;  a  sack  under  the  tai>, 
ooataining  a  fistia  homoor.  £«siden^  in  both  eontib 
nents. 

^  *  1.  T.  vuUm^  Cuv.  Uvsm  meles,  Lin.  Batlger^  hr^ek, 
S^^  p<Ue,  Off  grey.  Body  cinereous  above,  blad(  bMieath ; 
a  longitudinal  iMacfc  stripe,  including  the  eyes  and  ears  ; 
tail  of  the  sane  colour  with  the  bod^.  *fL  T.  gido, 
V,pih,  LiUb  GlutUm,  Body  and  tail  tawny  bsowia^ 
middle  of  the  back  black.  *  S.  T.  mMvorue,  Fiverrm 
nelUvora,  Lin.  Ratelf  or  Aenry  9M»se/.  Body  eunete* 
oua;  lateral  band  and  belly  black ;  daws  long,  hsUow 
aademcath,  and  formed  for  digging. 

^'  *  T.  melee.  The  usual  length  of  Xae  badger  b  two  fee* 
fix  inches,  exclusively  of  the  tail,  wbieh  is  at  most  sa 
inches  long,  and  covered  with  long  hairs.  The  weiglil 
varies  firom  fifteen  to  diirty,  or  even  thirty-fiMir  pounm ; 
hot  the  last  is  very  rare.  The  throat,  and  under  parte 
of  the  body,  ore  black;  whereas  most  other  ^adru* 
pedfl  have  the  hair  on  the  belly  of  at  lighter  colour  than 
on  the  back.    Redinger  figures  a  singular  variety  of 
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the  spectes,  of  a  wUte  oblour,  with  brown  and  reddish  Mawlogy. 
patches.  ^"^^Y^^ 

The  badger  inhabits  all  the  temfienite,  and  some  of 
the  colder  regions  of  Europe  and  Asia,  and  is  not  un« 
commim  in  our  own  island,  particularly  in  Sussex,  Es- 
sex, and  some  of  the  inland  counties  of  England.  It 
haunts  woody  tracts,. and  d#ells  in  the  clifts  of  rocks, 
or  in  burrows  which  it  forms  in  the  ground.  Though 
there  is  but  one  entrance  ftoDO  the  anr£Me  to  its  subter- 
ranean id>ode,.  it  forms  several  apartments  ;  and,  in  the 
bteadiag  season,  carries  in  gtissa  in  its  asoiad),  with 
whidi  it  makes  a  bed  for  its  young.  Dining  the  seve- 
rity of  winter  it  remains  in  a  half  torpid  slate,  sleeping 
on  a  commodiotts  bed  Ibmed  of  dritti  herbage.  Bad« 
§ers  usually  Uve  in  pairs;  bttt  they  sepante once  a- 
year  in  spring,  when  fm  d«n  produoea  hit  Ktler  of  fimr 
or  five  young.  Theae  are  easdy  tamed,  wiU  play  with 
dogs»  and  foOow  the  person  whofeeda  thav.  In  con- 
finement, they  eat  almost  every  tbii^  that  is  offered  to 
them,  ^eep  very  mncb,  and  get  very  faa.  They  arete 
chilly,  that,  wh«n  pennitted  to  range  at  j^easnre  aboat 
a  house,  they  will  scarcely  ever  quit  the  fire ;  andthev 
d^  approach  so  dose  to  it  as  taburo  tfaemsdvea.  Al- 
though very  strong,  and  o^ble  of  bifciBg  hard  in  its 
own  defiance,  the  badger  is  devoid  of  the  cmelty  and 
fiaroenesa  which  have  been  aaeribed  to  ham ;  and  so  far 
ia  he  firom  destroying  lamba  ,and  rabbits,  that  he  aei- 
dom  attadLa  any  animal  kvger  than  a  frog  or  a  Baard, 
on  whieh»  and  on  insects,  fruits,  gias%  roots,  &c.  he 
prindpaUy  feeds.  In  Ch^a,  badger's  £esh  is  a  very 
common  artide  of  food.  I&  this  eountsy  only  the  hind 
quarters  are  eaten,  and  chiefly  in  the  form  of  hama. 
The  skin»  dressed  with  the  hair  on,  ia  naed  fbr  nistol 
furasture,  and  pendenif  pouches  for  onr  Highkoid  ad* 
diers.  The  hair  ia  also  made  into  braahesfioraoftening 
and  harmoniaing  the  shade  in  nainting,  and  wfaidi  ae^ 
cordingly  are  leehnkdly  caUed  emeeiemmg  leelr. 

*  7.  gukK  The  lengUi  firam  nooe  to  taii  ia  twen^-  Gluttoa. 
eight  incbca,  and  from  the  trunk  of  the  tail  sevoi  inob- 
esL  The  tail:  ia  covered  with  tbkdk  and  long  haim,  red- 
dish at  the  bottom,  and  black  at  the  tip.  The  hairs  en 
the  head>back,  and  bdly,  are  of  theaameooloors,  but 
much  finsr  and  softer.  The  throat  is  whitish,  marked 
with  bladK.  Alonr  the  sidas^  firom  the  shoulder  to  the 
tail,  is  a  bread  band  of  a  lemiginous  hue.  It  ia  to  be 
observed,  however,  diat  tiie  animd  varies  oonsidaraUy 
in  colour ;  sometimes  appeainig  bU^k,  witii  a  sub-ferru- 
ginoua  latard  band ;  and  at  other  times  of  a  cbesnot - 
tinge. 

The  glutton,  which  has  itaname  fVom  ita  voraci^,  is 
found  in  all  the  countries  bordering  on  the  Nortncm 
Ocean,  V)oth  in  Europe  and  Asia.  It  is  likewise  not  un- 
eommon  in  Canada,  the  country  about  Hndsei^a  Bay, 
and  other  paru  of  North  America.  Il  has  math  the 
msnnetaof  thrbcar;  and  tlxHighinfiercenese  little  in* 
ferior  to  the  woll^  it  is  very  ci^Mble  of  bdng  tamed.* 
Most  quadrupeda  which  it  vanturea  toassail,  ezci^ttba 
beaver,  outstrip  it  in  the  conrse ;  bat  it  hiirka  m  the 
bnuijdies  of  treea,  ta  surprise  the  rein*deer  and  other 
wirads  MB  they- pass,  waiting  with  great  patience  the 
oeenrrence  of  itaprey;  and  Sorting  on  it  with  unerrinji 
aim.  Its  appetite  for  animal  ibad  iakeen  and  indiscrN 
aainsie;  but  theaocdmtsof  its  eating  till  lU  skin  gives 
way,  of  its  sqaeeaiag  itself  between  two  treesto  unload 
ita  stamaeh,  &&  are  grosa  exaggeratkma  A  tame  on^ 
whkh  was  kept  at  Dresden,  and  eaUibited  m»  a  pnr* 
foraser  of  tridas,  would  eat  Ukirteen  pounds  of  fiesn  in 
•  day,  without  appearing  ta  be  satisfied.  That  which 
Buffon  possessed,  on  the  contrary,  consumed  only  four 
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JVfazolog.  pounds  of  meat  daily ;  and  another,  which  belon^d 
^'^^^  to  the  Hudson's  Bay  Company,  was  contented  with 
the  ordinary  allowance  of  a  mastifT  dog :  whence  we 
may  infer,  that  in  the  brute  creation  as  in  the  human, 
very  considerable  diversities  in  regard  to  appetite  may 
take  place  even  among  individuals  of  the  same  species. 
The  fiesh  of  the  glutton  is  tough  and  unsavoury ;  but 
the  animal  is  hunted  on  account  of  its  skin,  which  shines 
with  a  peculiar  lustre,  and  reflects  the  light  like  da- 
masked «ilk. 

From  some  recent  observations,  it  should  seem  that 
Ursus  lusctts  of  Linn^,  the  quickhaich,  or  wolverene,  is 
only  a  variety  of  this  species. 
RateL  *  71  mdliwtnu.     Length  fVom  nose  to  tail  two  fe^, 

and  that  of  the  tail  eight  inches.  A  broad  ash-colour- 
ed str^  extends  along  the  back  from  the  forehead  to 
;  the  tail,  and  is  separated  from  the  black  hair  on  the 
sides  and  belly  by  a  light-grey  list,  running  from  be- 
hind each  ear  to  the  tail. 

•  The  ratel  is  a  native  of  the  Cape  of  Good  Hope, 
where  it  is  remarked  for  its  singular  faculty  of  discover- 
ing and  attacking  the  wild  b^s  in  their  habitations. 
Towards  sunset,  it  is  particularly  attentive  in  watch- 
ing the  motions  of  these  industrious  insects,  following 
with  great  care  the  direction  in  which  they  fly.  In  its 
predatory  range,  it  is  not  unfrequently  assisted  by  the 
Cnculus  indicator,  a  bird  which  excites  its  attention  by 
a  loud  grating  cry,  flying  at  the  same  time  slowly  for- 
ward to  the  nlace  where  a  swarm  of  bees  have  taken 
up  their  aboae.  The  ratel  follows  the  sound  with  great 
attention,  and,  having  plundered  the  nest,  leaves  enough 
behind  as  a  reward  for  the  services  of  its  guide.  Ow- 
ing to  the  toughness  of  its  6kin,  it  has  little  to  dread 
^om  the  stings  of  the  insulted  bees.  The  nests,  how- 
ever, which  are  built  on  trees,  are  beyond  its  reach.  In 
the  first  transports  of  its  rage,  it  gnaws  and  bites  the 
trunk ;  and  these  bites  are  sure  marks  for  the  inhabi- 
tants that  a  bees'  nest  is  to  be  found  there.  We  are 
«ware  of  Mr.  Bruce's  scepticism  on  this  subject ;  but 
the  facts  which  we  have  just  stated  are  connrm^  by 
Sparmann  and  Barrow. 
Procyoh.  S.  Genus  PaocYON,  Cuv.  Ursus,  Lm.  Upper  jaw  not 
much  exceeding  the  lower ;  no  vacant  space  between 
the  tusks  and  grinders;  body  lengthened,  and  a  little 
higher  on  the  legs  than  that  of  the  Taxi;  tail  very 
long  and  hairy.    Resident  in  the  new  continent. 

*  i.  P,  lotor,  Ursus  ioior,  Lin.  Raccoon,  Tail  ringed ; 
a  black  stripe  across  the  eyes.  2.  P.  cancrivorus,  Per" 
sian  raccoon.  Deep  rufous  above ;  light  coloured  be- 
neath, and  nearly  white  at  the  tail  ana  in  the  inside  of 
ihe  ears. 

*  P.  lolor.  The  length  of  this  animal  is  two  feet 
from  nose  to  tail,  and  that  of  the  tail  about  one  foot. 
The  omentum  has  a  very  remarkable  structure,  being 
comparatively  large,  and  consisting  of  innumerable 
'stripes  of  fat,  disposed  in  a  reticulated  form,  and  con- 
nected by  an  extremely  delicate  membrane  resembling 
a  spider's  web.  Bufibn  had  rather  inadvertently  limi- 
ted the  native  abode  of  the  raccoon  to  South  America, 
whereas  it  chiefly  occurs  in  the  temperate  quarters  of 
North  America,  and  in  the  mountainous  districts  of  the 
West  Indies.  From  the  high  grounds  in  Jamaica,  mul- 
titudes of  tbem  frequently  descend  into  the  plantations, 
and  make  great  havoc  among  the  sugar  canes.  They 
likewise  gKedily  devour  maize,  various  sorts  of  fruits, 
eggs,  birds,  ana  shell  fish,  and  are  particularly  fond  of 
ovsters  and  crabs.  Brickett  informs  us,  that  one  of 
ihem  will  stand  on  the  side  of  a  swamp,  and  huig  its 


Sjteciei, 


fiaccooD. 


tail  over  into  the  water,  while  the  crabs,  mistding  it 
for  food,  lay  hold  of  it ;  and,  as  soon  as  tlie  creaturt 
feels  them  pinch,  he  pulls  them  out  with  a  sudden  jerk. 
He  then  takes  them  to  a  little  distance  from  the  water's 
edge,  and,  in  dispatching  them,  is  careful  to  get  them 
'  crossways  in  his  mouth,  lest  he  should  sufier  (rom  thdr 
nippers.  The  land  crab  he  takes,  by  putting  one  of 
his  fore  paws  into  the  ground,  and  drag^ng  it  out 
The  raccoon  sleeps  from  noon  till  midnight,  feeding 
chiefly  in  the  dark.  He  is  an  active  and  sprightly  ani^ 
mal,  moving  forward  chiefly  by  bounds ;  and  although 
he  proceeds  in  a  singularly  oblique  direction,  he  runs 
yery  swifUy.  His  sharp  claws  enable  him  to  climb 
trees  with  great  facility ;  and  be  ventures  even  to  the 
extremities  nf  the  branches.  He  is  easily  tamed,  and 
is  then  good-natured  and  sportive,  though  somewhat 
capricious,  and  always  restless,  manifesting  at  thesone 
time  the  plaguy  and  inquisitive  disposition  of  themoiu 
key,  examining  every  thing  with  hw  paws,  whidi  be 
uses  as  hands.  He  eats  in  a  sitting  posture,  and  is 
very  partial  to  sweetmeats  and  strong  liquors.  He 
drinks  both  by  lapping  and  suction,  washes  his  face 
with  his  feet  like  a  cat,  and  immerses  most  of  hb  ftod 
in  water  before  eating  it. 

Valmpnt  de  Bomare,  in  his  Dictionary  of  Natnnl 
History,  under  the  article  Raton,  mentions  that  one  was 
exhibited  in  Paris,  in  1766;  but  the  particulars  which 
he  notices  are  obviously  inapplicable  to  the  present  spe* 
cies,  and  add  one  to  the  many  inaccuracies  with  which 
that  popular  compilation  abounds. 

The  flesh  of  the  raccoon  is  regarded  as  a  dainty  bf 
the  negroes ;  but  thfe  animal  is  chiefly  hunted  for  the 
sake  of  its  fiir,  which  the  hat  makers  -reckon  neit  in 
value  to  that  of  the  beaver.  The  skins,  when  properlf 
dressed,'  make  good  gloves  and  upper  diioe-leathers. 

4.  Genus  Kimkajou,  Geoff,  and  Cuv.  Viverra,  Lin. 
Upper  jaw  not  much  exceeding  the  lower;  snoui 
short;  body  slender;  legs  long;  tafl  naked  nnder- 
neath ;  prehensile,  and  longer  than  the  bodv. 

1.  K  caudivolvus,  Fiverra  caudtvolvtis,  Lm.  Prthen' 
sHe-taHed  neasel,  or  Kinkajou.  Yellow,  shaded  with 
dusky. 

5.  Genus  Nasua,  Geoff.  Viverra,  Lin.  The  upper 
jaw  greatly  projecting  beyond  the  lower ;  nose  movN 
able  m  every  direction  ;  body  lengthened  ;  pretty  high 
on  the  leffs ;  tail  very  long  and  haii^.  Resident  in  the 
new  contment. 

1.  N.  nasica,  Viverra  nasua,  Lin.  Brownish  Coaii. 
Brownish ;  tail  of  the  same  colour ;  nose  elongated,  t 
^  N.  rufa,  Geoff.  Viverra  nas^ta,  Lin.  Coaii-mondittf 
Brazilian  weasel  Tawny  ;  tail  ringed  with  white.  5. 
N,  pusilla,  Geoff.  Litile  Coati,  or  Uitle  Martin  of  Gut- 
ana.  Like  the  preceding,  but  of  smaller  dimension^. 
4.  N,  quasjs,  Viverra  quasje^  Lin.  Quasje.  Chesnut  co- 
lour above,  yellowish  oeneath,  tail  ringed. 

•  N.  rufa.  In  the  length  of  its  hind  legs,  the  fonn 
of  its  feet,  the  bushiness  oi  its  hair,  and  the  gtructurc 
of  its  paws,  this  quadruped  has  such  a  resemblance  to 
the  b^,  that  Cuvier  has  arranged  them  in  the  same 

genus.  The  coati*mondi  is  about  the  size  of  a  cat ;  in* 
abits  Brazil  and  Guiana ;  runs  up  trees  very  nimbly ; 
digs  for  worms ;  eats  mice  and  otner  small  animals.  a« 
well  as  bread,  roots,  and  fruit.  It  stands  with  ea*e  on 
its  hind  feet ;  eats  like  a  dog ;  and  holds  its  food  be- 
tween its  fore  legs  like  the  bear.  It  is  said  to  gnaw  its 
own  tail,  which  it  generallv  carries  erect,  or  «wfe|^s 
about  from  side  to  side.  When  irritated^  it  emits,  like 
its  congeners,  an  intolerable  odour. 
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No  separate  thumbs  ;  hind  feet  resting  only  on  the 
toes ;  mare  than  two  teats  plaoed  under  the  belly ;  no 
membrane  adapfted  for  flight;  tail  never  prehensile; 
number  of  toes  varying  from  four  to  five  ;  daws  hook- 
ed and  sharp ;  body  always  covered  with  hair;  tempo- 
ral and  orbituy  fossee  united ;  a  cscum  in  most  of  the 
species ;  clavicular  bones  in  die  flesh. 

The  First  FamUy  comprises  the  Muttelim,  which 
have  six  cutting-teet^  in  eaoh  jaw ;  the  second  on  each 
side  of  the  lower^  entering  into  the  mouth ;  bodv  g^ 
nenlly  long  and  cylindrical ;  l^s  short ;  claws  ahnost 
demi-retracdle  and  pointed^  but  slightly  cutting ;  iris 
coDtracting  circularly ;  for  the  most  part  corneous  pa<- 
pills  under  the  tongue ;  external  ears  shorty  or  scarce^ 
ly  apparent;  caecum  commonly  wanting, 
i.  L  Genus  Suricata,  Desmar.  Ichneumony  Geoff.  Vu 
terra,  Lin.  Four  free  toes  on  all  the  feet;  claws  very 
strong,  compressed,  sharp-edged,  and  not  retractile; 
snout  elongated,  and  projecting  much  beyond  the  lower 
jaw;  nose  moveable;  no  papillae  on  the  tongue;  ears 
short  and  rounded ;  sole  <^  the  feet  very  long ;  body 
more  squat ;  tail  shorter  and  stronger  than  in  the  next 
genus ;  a  bag  under  the  anus,  containing  an  unctuous 
secretion ;  caecum  present.  Resident  at  the  Cape  of 
Good  Hope  and  in  the  Island  of  Java. 

1.  S.  Capensis,  Desmar.     Viverra  leiradaci^la,  Lin. , 
Foar-loed  weasel,  or  Surikate.    Characters  the  same  as 
of  the  genus.  . 

2  Genus  MuNoo,  MangousU^  Desmar.  &c.  Five  se- 
parate toes  on  each  foot ;  short,  but  very  hard  pointed, 
luid  demi-retractile  daws ;  under  the  tail  a  sac,  from 
which  exudes  a  particular  humour ;  the  snout  not  much 
exceeding  the  lower  jaw ;  the  tongue  rough  with  pa- 
pillae ;  tail  very  long,  very  vigorous,  and  very  pointed ; 
external  ears  short  and  rounded ;  csecum  smalL 

1.  M.  Indicus,  Ichneunton  Indicus,  Geoff.  Viverra 
mungo,  Lin.  Indian  weasel  Tail  ihick  at  the  base, 
tapering,  and  tipt  with  black.  2.  M.  Cafer,  Ichneumon 
Cafer,  Geoff.  Caffrarian  weasel.  Yeuowish-brown ; 
gradually  tapering  tail,  tipt  with  black.  3.  •  M.  Egyp- 
i'm,  Ichneumon  Egyj^ius,  Geoff.  Viverra  ichneumon, 
Lin.  Ichneumon,  or  Eeypiian  ichneumon^  Tail  Uiick 
St  the  base,  tapering,  and  not  tufted ;  great  toes  remote. 

3/.  Egvptius.  l^his  animal  varies  much  in  size,  but 
is  generally  somewhat  longer  in  the  body,  and  shorter 
in  the  legs,  than  the  common  cat ;  whilst  its  form  and 
^'  shape  somewhat  resemble  those  of  the  polecat  Its  fiir 
i^  agreeably  diversified  with  tints  of  white,  brown, 
fawn-colour,  and  a  dingy  silver-grey.  But  the  depth 
and  cast  of  colouring  vary  in  diderent  individuals. 
The  hair  of  the  body  is  coarse  and  wirey ;  the  eyes  are 
^mall,  but  red  and  glowing ;  and  the  ears  small,  round- 
ed, and  almost  naked.  A  very  fetid  humour  is  secret- 
ed froin  an  orifice  under  the  tail.  This  creature  has  a 
small,  soft,  murmuring  voice,  which  it  hardly  ever  ex- 
pns,  unless  when  it  is  struck  or  irritated.  When  it 
bleeps  it  rolls  itself  up  like  a  ball,  and  is  not  easily 
roused  from  its  slumbers.  It  frequently  sits  up  like  a 
>^uirrel.  and  feeds  itself  with  its  fore  feet^  catchmg  any 
thing  that  is  thrown  at  it ;  and  will  often  feign  itself 
dead  till  its  victim  comes  within  its  reach,  when  it 
oaru  on  it  like  an  arrow,  and  seizes  it  with  inevitable 
certainty.  lu  range  of  prey  is  wide  and  various,  from 
ammals  larger  than  itself  to  the  eggs  of  poultry,  and 
Jjom  the  most  venemous  snake  to  the  moat  haimless 
luard.    Ita  natural  appetite  for  eggs  prompts  it  to  ran- 


sack the  sand,  in  wliich  it  sometimes  finds  those  of  the  Maxoiogy. 
crocodile,  which  it  devours  with  great  greediness.  It  —  i  — ' 
also  dispatches  a  very  voung  crocodile  in  an  instant ; 
but  that  it  darts  down  the  throat  of  the  large  ones,  and 
destroj^s  them  by  gnawing  their  entrails,  is  a  mere  fkble. 
From  its  inveterate  ennuty  to  serpents,  rats,  and  other 
noxious  animals  that  infest  the  hotter  regions  of  the 
globe,  it  has  been  regarded  by  the  inhabitants  with' 
feelings  of  gratitude,  and  in  £gypt,  in  particuLu*,  it- 
was  kmg  treated  with  divine  honours.  According  to 
Sonnim',  neither  the  name  of  lohneumoHi  nor  that  of. 
Pharaoh's  Rat,  is-  now  known  in  £gvpt«  The  Arabic 
appellation  of  the  species  is  Nems,  which  Buffon,  fW>m 
want  of  accurate  information,  describes  as  a  distinct 
animal  The  ichneumon  was,  without  doubt,  one  of 
the  sacred  animals  of  ancient  Egypt;  particular  care 
was  taken  of  it  when  alive,  and  honours  were  paid  to  it 
after  its  death ;  funds  were  assigned  foe  its  nuiinten- 
ance,  and  it  was  fed,  like  the  cat,  with  bread  soaked  in 
milk,  or  with  the  fi^  of  the  Nile,  cut  in  pieces ;  and  it 
"^as  eveiywhere  forbidden  to  kill  it.  With  great  dis- 
positions to  familiarity  it  is  not  now  domesticated  in 
Egypt,  nor  do  the  inhabitants  of  that  country  recollect 
the  period  when  it  was  reared  in  the  house.  '^  If  some 
ichneumons,"  observes  Sonnini,  "  have  been  seen  flying 
with  fury  at  the  little  crocodiles  that  have  been  offered 
to  them,  it  must  have  been  the  effect  o£  their  appetite 
for  all  sorts  of  reptiles,  and  not,  as  many,  persons  have 
supposed,  that  o£  a  particular  enmity,  or  of  a  law  of 
nature,  which  specially  impelled  them  to  check  the 
midtiplication  of  those  amphibious  animals.  It  would, 
at  least,  have  been  as  reasonable  to  suppose  that  nature 
created  the  ichneumon  on  purpose  to  prevent  the  su- 
perfluous propagation  of  poultry,  which,  in  &ct,  it  de- 
stroys  in  a  much  greater  proportion  than  it  does  croco- 
diles. Besides,  in  more  than  one  half  of  the  northern  • 
part  of  Egypt  ichneumons  are  very  common,  where, 
no  crocodiles  exist,  while  they  are  more  scarce  in  up- 
per Egypt,  where  crocodiles  are  very  numerous.  Tne 
ichneumon  is  nowhere  more  multiplied  than  in  lower 
Egypt,  which,  being  better  cultivated,  more  populous, 
more  moist,  and  more  shady,  aflbrds  a  more  abundant 
supply  of  food  and  prey;  and  yet  crocodiles  are  there.  \ 
never  seen,!' 

S.  Genus  Mart«s.  Five  separate  toes  on  each  foot,  Muitxs.. 
claws  short,  hooked,  very  hard-pointed,  and  demi-re- 
tractile ;  body  of  an  eoual  diameter  throughout,  and 
oflen  arched ;  tail  cylindrical,  hairy,  of  moderate 
length,  and. scarcely  thicker  at  the  base  than  at  the  ex- 
tremiQr ;  ears  rather  longer  than  in  the  preceding  ge-- 
nera  of  the  family ;  hair  Icmg ;  caecum  wanting, 

*  1.  Af.  vulgaris,  Mustda  vulgaris,  Lin.  fVeasel,  Specks, 
Mouse-hunt,  or  Vare.  Whilrei  of  the  Scotdi.  Body 
tawny-brown  above ;  white  breast ;  tail  of  the  same  co« 
lour  as  the  body.  ♦  2.  M,  furo^  Muslela  furo,  Lin.  . 
Ferret.  Eyes  red  and  fiery ;  body  yellow  or  whitish* 
*  3.  M.  foina,  Muslela  foina,  Lin.  Martin,  common, 
or  W kite-breasted  martin,  Marten^at,  Sweet  martt  or 
MarileL  Body  blackish-tawny;  throat  and  breast 
white,  4.  M.  striata,  Muslela  striata,  Lin.  Striated 
weasel.  Blackish,  with  &ve  parallel  white  stripes  on 
the  back.  5.  M.  viitata,  Mustela  vittata,  Lin.  Grey 
weasel,  or  Grison.  Blackish,  with  a  white  fillet  from 
the  forehead  to  the  dioulder.  6L  M.  abietum,  Mustela 
martes,  Lin.  Pine  martin.  Pine  weasel,  or  Yelhw^ 
breasted  Martin.  Body  blackish-tawny ;  throat  and 
breast  yellow.  7.  M.  rufa,  Muslela  rufa,  Geoff.  Rufoua^ 
weasel.  Brown,  varied  with  small  lines  of  fawn  brown  ; 
tail  black.  *  8.  3/,  emiinea,  Mustela  trminw^  Lin..  £rf^ 
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Mavolosy.  mtiur,  or  Sioat.   Tail  blJurk  at  {he  tip.   *  9*  Af.  ziSeUna,  to  dimb  up  into  the  first  tree  that  oecnn.    The  femak  Me  J 

-  "'  "^    Muiiela  Melina,  Lin.    i$a6/^.    i^uMs  fveoMef,  or  Ice  fix.  brin^  fortn  in  apringt  and  aauall  v  four  or  five  at  a  liu  "^ 

Bod^  dark  tawny ;  fi>rehead  white ;  tliroat  ci|iereoQ8.  ter,  which  she  accommodates  with  a  bed  of  stnw, 

10.  M,  viitm,  Mustela  viion,  Lin.    Vuon,  Body  entire-  leaveS)  aid  moes.    Though  bom  blind,  they  soon  m> 

ilf  of  a  deep  chesnut  hue ;  tail  tawny.    11.  M.  sanna*  quire  strength  enough  to  assist  in  the  nightly  eieur< 

iica,  MuHda  sarmaticay  JAn,  Sarmutkm  nfeaseL  Upper  simis,  when  they  win  attack  serpents,  water  rata,  molci,       ' 

Srt  of  the  body  3rellow  and  brown.    *  12.  M,  ptU&ritii,  field-mice,  over-nin  mewlows,  and  fluently  UU  pir« 

ustela  ptUormt,  Lin.    Pok-cai,  Foumart,  quasi  FouC*  tridges,  and  suck  ^ir  eggs. 

.fiMLrt,  Foul,  at  StiMk-itmrtm,  or  FUehei,    Body  black-  Bufbn,  who,  in  the  first  edition  of  his  celehntei 

ish-yellow ;   moudi  and  ears  ;white.    IS.  M.  galera,  work,  had  represented  die  emine  and  weasel  at  alike 

Mtuitla  gaiera,  Lin.  Gckra  we&iei.    Entirely  brown,  untameable,  had,  subsequently,  the  candour  to  |»b- 

14.  M,  barbara,  MuHeia  barbara,  Lin.  Guiana  wtasd.  lish  some  interesting  extracts  from  letters  ftom  penoos 
Black,  with  a  white  trilobate  miot  below  the  throat,  of  respectability,  w^idi  clearly  prove  that  both  tbae 

15.  M,  quiqui,  Mustela  foqui,  Lin.  Quiqui,  thrown,  species  may  be  rendered  extremely  gentle,  docile,  ind 
with  wedge-shaped  snout.  16.  Hf.  Sibmoa,  SibeHan  pnyful.  From  these,  and  simikr  detafls,  we  ma?  like. 
fpeuiel,  or  Chorak,  Body  tawny ;  feet  very  hairy.  17*  ^i^^  infier^  that  the  characters  and  dispositions  of  indi* 
li,  ktis,  Boecameie,  at  Sardtman  Weasel,  Hair  six  or  vidual  weasels  present  considerable  varieties  and  dudes 
eight  lines  long;  tail  bkdc.  18.  M.  pekan,  Pekan.  of  difference.  We  have  to  observe,  howevar,  tint  an- 
Body  blackish  tawny ;  a  white  spot  on  tne  breast  less  the  requisite  attention  and  discipline  be  bestowed 

WeaieL          *^-  vulgaris.  The  weasel  is  the  smallest  of  its  tribe,  on  them,  when  the  animals  are  yet  youngt  they  will 

not  excee<ung  two  inches  and  a  half  in  height,  nor  se«  afterwards  be  lavished  in  vain ;  for  the  old  ones,  wha 

ven  inches  and  a  half  in  length,  from  nose  to  UiSL    The  in  confinement,  are  in  perpetual  agitation,  appear  nodi 

latter,  which.is  only  two  inches  and  a  half  long,  ter-  disturbed  at  the  sight  of  man,  vemae  to  eat  in  any  ner- 

minatea  in  a  point,  and  adds  considerably  to  Ae  appa-  son's  presence,  and  usually.  If  not  allowed  to  take  sDe!« 

rent  length  of  the  body.    Its  prevailing  colour  is  a  ter  in  some  hidden  place,  soon  die. 

pale  tawny-brown  on  the  back^  sides,  and  legs;  the  The  weasel's  fur  forms  an  article  of  oommeroe  in  lome       , 

throat,  and  belly  are  white;  and  beneath  the  comers  of  the  northern  countries.    Those  procured  inSiberii, 

of  the  mouth,  on  each  jaw,  is  a  spot  of  brawn.    The  are  principally  sent  to  China,  where  they  sdl  for  diree 

eyes  are  small,  round,  and  black ;  and  the  ears,  which  or  four  rubles  a^piece. 

are  broad  and  large,  have  the  appearance  of  bem*  ^M.Juro.    The  ftnret,  in  its  general  form,  somadiPa«. 
double.    It  is  a  common  inhabitant  of  the  cold  and  resembles  the  pole-cat,  that  some  have  supposed  them  p^^ 
temperate  regions  of  Europe,  Asia,  and  America ;  and  to  be  of  the  same  species ;  But  though  they  even  occtp  (^cut 
it  has  even  been  observed  in  Barbary  and  Egypt    Its  sionally  intermingle,  the  offiipring  is  hybrid  and  equi-  t^)^ 
habits,  in  general,  correspond  with  those  of  the  conge-  vocaL    The  ferret,  besides,  is  a  small  animal,  its  osuil 
nerous  species.    It  is  particularly  de^rtructive  to  young  len^h  being  about  14  inches,  exclusive^  of  the  tail, 
Irirds,  poultry,  rabbits,  &c.  and  it  sucks  the  contents  which  is  five  inches ;  its  body,  too,  is  more  slender 
<^  %g8  ^ith  great  avidity.    The  hare,  pmic- struck  at  than  that  of  the  pole-cat ;  its  colour  is  Ytrr  pale  jeU 
the  very  Mp;ht  of  this  apparently  insi^ificant  enemy,  low;  and,  accormng  to  Daubenton,  It  baa  fifteen  ribi, 
yields  to  it  without  resistance,  uttering,  at  the  same  whereas  the  pole-cat  has  only  fourteen.    The  fbnct, 
time,  the  most  piteous  cries.    The  bite  of  the  weasel  moreover,  has  an  additional  bone  in  the  sternum;  and, 
is  generally  fatal ;  for  it  seizes  its  prc^y  near  the  head,  as  laid  down  in  the  apedfic  definition,  flame-coIouFed 
and,  vrith  its  small  sharp  teeth,  instantly  pierces  the  ju-  eyes.    The  history  of  Uiis  quadruped  strongly  oorro- 
guliur  vein.    Scarcely  any  place  is  secure  from  its  in«  iKirakes  diese  proofs  of  distinction  ;  for  we  learn  Irooi 
trusion,  as  it  runs  up  a  wall  with  the  greatest  ease ;  Strabo,  that  it  was  imported  f^om  Aftica  into  Spam, 
and  such  is  its  flexibihty  of  structure,  that  it  has  been  probably  for  the  purpose  of  extirpating  tiie  rabbits 
known  to  make  its  way  through  a  h<Ae  only  seven  lines  with  which  that  part  of  Europe  was  over-run ;  and  we 
in  diameter.     It  sleeps  during  the  greater  part  of  the  know  that  it  is  only  domesticated  in  the  most  tempe- 
day,  and  usually  employs  the  night  m  exercise  and  eat-  rate  regions,  and  betrays  an  extreme  impatience  of 
ing.    When  asleep,  its  muscles  are  in  audi  a  fiaocid  cold.    Though  easily  tamed  to  a  certain  degree,  it  is 
atate,  that  it  may  be  taken  up  by  the  hand,  and  swung  of  an  irascible  temper ;  and,  when  irritated,  its  odour, 
backwards  and  forwards,  like  a  pendulum,  several  times,  which  is  at  all  times  unpleasant,  becomes  far  more  so 
•before  it  is  roused  from  its  slumbers.    During  winter,  than  usual.    It  is,  therefore,  kept  almost  exclusively 
it  frequents  bams,  out-houses,  and  granaries,  which  it  for  dislodging  rabbits,  and  requires  to  be  ahdteml  ip 
eifectually  clears  of  rats  and  mice,  being  a  more  dead-  a  box,  lined  with  wool,  or  in  some  other  warm  reposv- 
Iv  foe  to  the  murine  race  than  the  cat  itself,  pursuing  tory.    It  passes  ^reat  part  of  its  time  in  sleeo ;  snd, 
them  into  their  holes,  and  killing  them  ai^er  a  short  re-  when  it  awakes,  it  immediately  begins  to  searoi  about 
uitance.    In  summer,  it  roams  to  some  distance  from  for  food.     It  is  usually  fed  with  bread  and  inilk»  but 
its  usual  haunts,  and  is  frequently  found  by  the  sides  of  delights  more  in  the  blood  of  the  smaller  aoimali* 
waters,  near  com»mills,  &c.    Towards  the  close  of  the  When  an^,  it  is  apt  to  bite,  and  inflicts  a  wound  thit 
day,  it  may  be  seen  tt^ng  from  its  hole,  and  creep-  is  not  easilv  healed.    The  fbmale  goes  six  weeks  with 
ing  about  the  fanner's  yard  in  quest  of  game.    Though  young,  and  breeds  twice  a-year.    Some  of  them  d^- 
it  usuaUjr  sucks  the  warm  blood  of  the  animals  which  your  their  new-bom  offspruig,  when  they  immediately 
it  kills,  it  seldom  eats  them  till  symptoms  of  putrefac-  come  in  season  again,  and  still  have  two  litten,  etcii 
lion  are  perccptit>]e;  so  that  a  coiH^iderable  quantity  of   of  which  generallv  consists  of  five  or  six,  but  some- 
prey  is  sometimes  found  accumulated  in  its  retreat.   Its  times  seven  or  eight,  or  even  nine.    So  inherent  sod 
odour  is  atrong  and  offensive,  especially  during  hot  inveterate  is  the  enmity  of  the  ferret  to  the  rabbit,  thst 
weather,  or  when  it  is  pursued  or  irritated.     It  is  less  it  would  kill  the  latter  in  its  hole,  if  it  were  not  mas- 
nimble  than  some  of  its  tribe,  and  might  often  be  over-  aled,  when  admitted  into  the  barren.  ^  It  has  some- 
taken  by  sdiool-boys,  had  it  not  generally  the  cunning    times  been  employed  with  great  suooeas  in  kiOiiig  nts. 
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of  which  H  will  not  softr  one  |o  live  in  ito-tieighbour* 
hood.    In  this  rt^pect,  it  u  particularly  serviceable . 
ftbout  mills  and  granaries,  and  might  fc^  equally  so  on 
(hipboar(l>  if  it  coulil  there  be  kept  comfortably  warni« 

*M.foma.'  About  eighteen  inches  long,  the  tail  ten 
inches,  and  full  of  hair,  especially  towards  the  end, 
which  i»  thick  and  bushy.  This  is  one  of  the  most  ele« 
g^nt  British  beasts  of  prey,  and  very  graceful  and 
springy  in  iu  motions.  It  is  a  native  of  most  parts  of 
Europe*  and  has  the  habits  of  the  family.  It  is  a  great 
enemy  to  cats,  and  will  even  successfully  attack  the 
wild  cat  Its  musky  scent  is  very  grateful  to  dog^.  When 
tAken  young,  it  is  easily  Umed,  and  becbmes  extreme- 
ly good-humoured  and  playful ;  but  it  readily  takes  ad* 
vantage  of  the  first  opportunity  of  regaining  its  liber- 
ty. l*he  female  produces  from  three  to  seven  at  a  time, 
and  is  supposed  to  breed  twice  a-year,  generally  in 
spring  and  autumn.  The  breeding  place  is  usually  the 
bellow  of  a  tree,  lined  with  moss ;  a  hay*loft ;  a  hole 
in  a  wall,  stuffed  with  straw  or  grass,  and  sometimes 
tlie  cleft  of  B  rock.  Like  others  of  its  tribe,  the  mar- 
tin is  very  subject  to  worms,  in  some  countries,  its 
flesh  makes  an  article  of  food;  but  persons  unaccustom- 
ed to  it,  do  not  much  relish  its  musky  flavour.  The 
fur  is  much  in  request  for  lining  or  trimming  the  robes 
of  niagistratea  and  other  di^ified  functionaries. 

*M,  erminea.  This  species  is  called  ermine,  when  the 
body  is  white,  and  stoat,  when  it  lias  a  reddish  tinge ; 
ao  that,  in  most  cases,  the  same  animal  has  a  summer 
and  a  winter  appellation,  at  least  in  the  northern  re- 
gions, where  it  regularly  changes  colour ;  but,  in  our 
own  country,  and  other  temperate  districts,  it  is  not 
unconunon  to  find  it  party-coloured,  or  white  in  some 
parts,  and  brown  in  others,  the  change  not  having  been 
completed.  The  ermine  measures  ten  inches  from  the 
nase  to  the  origin  of  the  tail,  the  tail  itself  being  about 
five  inches  and  a  half.  It  chiefly  haunts  woods, 
hedges*  and  meadows,  especially  where  there  are  brooks, 
whose  margins  are -covered  with  small  bushes;  more 
rvely  it  is  idao  observed  about  barns  and  out-houses.  In 
this  country,  both  it  and  the  weasel  are  sometimes  found 
white  when  t^ey  are  confounded  under  the  denomina- 
tion of  tohiie  weasel;  but  the  black  tip  of  the  tail  mav 
always  suffice  to  discriminate  the  ermine.  Its  fur  is 
much  valued  for  ornamental  parts  of  dress. 

^M.  zibeiina.  This  animal  considerably  resembles 
the  preceding,  but  has  a  longer  or  sharper  head,  more 
lengthened  ears,  and  a  much  shorter  tail.  Its  colours 
sre  very  liable  to  vary,  not  only  in  difftrent  climates, 
but  in  the  same  individual  at  different  seasons;  and 
mo^t  of  the  descriptions  of  naturalists  are  taken  from 
>kins  procured  during  the  winter,  when  the  fur  has  as- 
somea  its  darkest  hue.  The  great  residence  of  the 
table  is  in  northern  Asia ;  but  the  species  seems  also  to 
be  diffused  over  the  northern  tracts  of  the  American 
continent.  The  fur,  we  need  scarcely  observe,  forma 
an  important  article  of  commerce,  being  in  high  re- 
quest, both  on  account  of  its  dark  glossy  hue,  and  of 
the  hair  turning  with  equal  ease  to  either  side.  The 
darkest  furs  are  the  most  prized ;  a  single  skin,  though 
not  above  four  inches  broad,  being  sometimes  valued 
it£l5. 

*Af.pif/ormr.  The  general  length  is  about  seventeen 
inches,  exclusively  of  the  tail,  which  measures  about 
six  inches.  This  well-known  species  is  active,  bold* 
and  nimble,  and  will  climb  up  a  wall  with  great  agility. 
Wlien  running;,  its  belly  seems  to  touch  the  ground ; 
and,  in  preparing  to  leap,  it  arches  its  back,  so  as  to 
enable  it  to  spring  with  the  greater  force.    It  is  veigr 
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destructive  to  game  of  all  kinds,  makes  great  havoc  Mssology* 
in  a  rabbit-warren,  approaches  bouses,  lodges  In  hay.  '^  »  ^' 
lo(ts,  bams,  and  unfrequented  places*  and  sallies  forth 
at  night  in  quest  of  prey,  invading  the  poultry,  pigeons, 
and  even  the  bee-hives.  In  summer,  it  often  resides 
in  woods,  or  thick  brakes,  where  it  burrows  under 
ground,  forming  a  shallow  retreat,  about  two  yards  in 
khgth,  and  commonly  ending  among  the  roots  of  trees. 
It  is  so  fierce  and  bold,  that  it  will  defend  itself  against 
a  dog  with  great  spirit,  attack  in  turn,  and  fasten  on 
its  adversarr's  nose  with  so  keen  a  bite,  as  frequentlv 
to  compel  him  to  desist.  Its  odour  is  proverbially  of- 
fensive ;  and,  when  the  creature  is  heated  or  irritated, 
highly  fetid.  Even  dogs  reject  its  flesh,  and  its  fuir 
yields  a  very  inferior  price.  It  occurs  in  most  parts  of 
Europe,  from  Italy  to  Poland,  and  is  most  plentiful  in 
the  most  temperate  districts.  It  also  inhabits  Asiatic 
Russia.  This  species  breeds  in  spring,  the  female  pro- 
ducing three  or  four  at  a  birth,  whidi  she  is  said  to 
suckle  only  for  a  short  time,  accustoming  them  early 
to  extract  the  blood  from  the  animals,  and  the  csontents 
from  the  eggs  which  she  fetches  to  them. 

4.  Genus  MxPuiTiB,  Cuv.  Vi verba,  Lin.  Body  more  Msrai^ 
protuberant  towards  the  hinder  extremity  than  in  the  tis. 
preceding  genus,  and  the  claws  much  longer  and  weak«  . 

er ;  tail  very  bushy ;  glands  near  the  anus,  which  se^ 
Crete  a  highl]^  fetid  humour;  ceecum  present;  the  other 
characters  coincident  with  those  of  toe  preceding  ge« 
nus.    Resident  in  the  new  continent. 

Species.  1.  M.  okinchej  Viverra  mcphkii,  Lin.  Me*  Spakt^ 
pkUw'fveasel,  Chinche,  or  Skunk,  Brown,  with  white 
back,  marked  with  a  longitudinal  black  stripe.  S.  itf. 
conepail,  ConepalL  Blackish,  with  two  white  lines  on 
theiMck,  extending  to  the  tail.  S.  M-ckiliensis,  M. 
mapttrilo.  La  Cepede,  MapurUo,  Black,  with  a  snowy 
band  from  the  forehead  to  the  middle  of  the  back. 
4.  *ilf.  surilh,  V.  zurUlo,  Lin.  ZuriUo,  or  YaguarL 
Vari^fated  with  black  and  white.  5.  M.  wiwecult^ 
Viverra  vufpecula,  Lin.  Coasse,  Squash,  or  SiifUng% 
Of  a  dark  chesnut  hue,  with  lengthened  snoot. 

^M.  zurUlo*  About  seventeen  inches  lon^,  without  ZuriUek 
reckoning  the  tail,  which  measures  nearly  six  inches,  in* 
dependently  of  the  hair.  This  animal  is  a  native  of 
South  America,  but  is  not  found  beyond  99^  degrees 
of  south  latitude*  It  frequents  the  fields;  and,  though  ^ 
apparently  indifi*erent  to  the  sight  of  people,  if  it  per- 
ceives that  it  is  pursued,  it  first  contracts  its  bod^,  then 
swells,  throws  its  toil  over  its  back,  and  darts,  wiUi  un- 
erring aim,  at  any  person  who  approaches  within  six 
leet  of  it,  a  phosphoric  liquor,  of  fuch  potent  odour, 
as  to  repel  both  men  and  dogs.  If  a  single  drop  of  thia> 
fluid  be  deposited  on  any  article  of  wearing  apparel, 
the  latter  should  be  instantly  consumed  or  thrown  awav, 
else  it  will  fill  the  house  with  an  insufierable  stench^ 
which  is  not  to  be  removed  by  repeated  washings.  M, 
d'Axsara  aflirms,  that  he  has  been  often  incommoded 
by  this  horrible  scent  at  more  than  a  league's  distance  i 
and  that  if  the  xuriUo  should  open  hie  artiUery  in  the 
heart  of  Paris,  every  house  in  that  great  city  would  be 
polluted. 

5.  Genus  Lutra,  De8mar.!bnd  Erxleb^  M i7Ste&a,  Lin.  Lotba 
Otter.    Five  toes,  united  by  a  membrane,  on  each  foot;; 
claws  strong,  long,  and  flat ;  head  rounded,  and  slight- 
ly fiatt«[ied  in  front;  ears  verv  short ;  tail  of  moderate 
length,  very  strong,  poiatea,  and  almost  depressed-; 

bbd  feet  placed  very  near  the  tail ;  bristles  of  the 
whiskers  resembling  those  of  the  seal,  very  long,  and 
very  stiE  Resident  chiefly  in  the  northern  and  aqua^^ 
tic  districts  of  both  continents, 
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MazolBKy.  The  otters  iMfef  {Tom  the  weawift,  by  living  mach 
in  the  water,  whence  tliey  derive  their  principal  tul^- 
•istence ;  but  most  of  the  species  will  live  even  on  car-  ' 
rion,  when  fish  cannot  be  procured;  and  some  of  them 
also  devour  frogs,  ^and  other  reptiles.  When  compared 
with  weasels,  too,  they  are  animals  of  large  size.  None  of 
them  are  able  to  climb  into  trees,  nor  to  leap  like  those 
of  the  weasel  tribe ;  but  they  swim  with  great  ease 
and  readiness,  both  on  the  surface  of  the  water  and 
beneath  it.  None  of  them,  however,  are  capable  of 
continuing  immersed  for  a  long  time  together,  without 
putting  their. nose  above  the  surface,  to  expel  the  foul 
air  from  their  lungs,  and  receive  a  fresh  supply.  Hence, 
none  of  the  species  can,  strictly  speaking,  be  denomi- 
nated amphihums.  .  In  fact,  they  all  live  on  land,  hav- 
ing  burrows  or  dens  on  the  banks  of  lakes  or  rivers, 
out  of  reach  of  the  water,  but  at  the  same  time  in  the 
neighbourhood  of  their  usual  prey. 
•  *1.  L.  vulgaris,  Bndeb.  Muitda  hitra,  Lin.  Com* 
man  otter.  Brown,  with  naked  fieet«  and  tail  as  long 
as  the  body.  3.  L*  httreola,  L,  minor,  Erxleb.  Mm* 
tela  kUreda,  Lin.  Smaller  otter.  Blackish-tawny* 
with  hairy  feet,  equal  toes,  and  white  muzsle.  8.  L,  ma^ 
wina,  Erzleb.  Mustela  burisy  Linn.  Sea  oUer,  Black, 
with  hairy  ftet  and  very  short  tail.  4.  L.  Branliemist 
Erxleb.  BrazikoH  otter.  Black,  with  yellow  throat 
5.  L,  Canadensis,  MuHela  Hndsonicq,  La  Cep^e.  CSs- 
nadian  otter.    Fur  black  and  smooth. 

*L.  vulgaris.  The  usual  length  of  the  otter,  from  the 
tip  of  the  neae  to  the  base  of  the  tail,  is  three  feet  three 
inches,  and  of  the  tail  itself  sixteen  inches.  The  male 
weighs  from  18  to  26,  and  the  female  itmn  13  to  dlK 
pounds.  The  eyes,  which  are  small  and  sparkling,  are 
placed  nearer  the  nose  than  is  usual  in  quadrupeds,  and 
go  situated  as  to  discover  every  object  that  is  above. 
This  facility  of  looking  upwards,  affords  the  otier  a 
|Mirticular  advantage,  ^en  lurking  at  the  bottom  for 
Its  prev ;  for  the  fish  cannot  reacfily  perceive  what  is 
lyeneath  them,  while  the  otter  seizes  them  by  the  belly 
with  little  ccxertion.  The  lips  are  very  muscular,  and 
capable  of  being  brought  close  together,  so  as  firmly  to 
<ahut  the  small  opening  of  the  mouth  when  the  animal 
is  in  the  act  of  diving.  The  legs,  though  short,  are 
Temarkably  broad  and  muscular,  and  the  loints  so  loose- 
ly articulated,  that  the  animal  can  turn  its  limbs  auite 
•back,  bring  them  on  a  line  with  the  body,  and  use  them 
las  fins.  In  plaoe  of  a  heel,  there  is  a  round  ball  under 
^e  sole  of  the  foot,  by  which  its  track,  termed  its  seal, 
is  easily  disthaguished  in  the  mud  or  snow. 

The<x>mmon  otter  occurs  in  almost  every  part  of  En- 
vepe,  as  well  as  in  the  colder  regions  of  Asia,  inhabit- 
•ing  the  banks  of  lakes  and  rivers, '  and  feeding  prind- 
AuW  on  fish.  It  is  also  met  with  in  North  America. 
In  rottntng  its  retreat,  it  manifests  no  ordinary  sagaci- 
ly,  making  the  entrance  to  its  hole  under  the  water, 
forking  upwards  to  the  surface  of  the  earth,  and  eon- 
fetructing  several  lofts  or  lodges,  to  secure  an  asylum 
in  the  event  of  high  Hoods,  leaving  a  small  orifice  for 
4e  admission  ef  air;  and  even  this  opening,  for  the 
aake  of  concealment,  frequently  in  the  middle  of  some 
thick  bush,  tt  is  a  veiy  Meanly  animal,  being  extreme- 
.)y  careful  to  repose  in  a  dry.  place,  and  to  deposit  its 
•^excrement  on  an  appropriate  spot.  On  the  least  alarm, 
<it  flies  to  the  water,  where,  by  its  rapidity  in  swim- 
ming, it  frequently  escapes  from  its  pursuers.  It  has 
*been  asaertea  by  Linn6,  and  some  other  naturalists, 
'  that  it  never  enters  into  salt  water ;  but  it  has  been 
^en  observed  both  swimming  and  searching  for  prey 
in  the  sea,  particularly  among  alie  Orkney  Islands, 


where  it  hunts  both  die  ood  and  conger.  In  iti  vista  Mod 
to  the  ocean,  it  sometimes  intermixes  with  seals  in  tfae  ^^1% 
pursuit  of  sea-fish.  Near  the  Land's  End,  six  or  eight 
of  them  have  been  seen  together,  far  removed  from 
any  river.  In  diasing  its  prey  in  a  river,  the  olter  is 
observed  to  move  a^^st  the  stream.  The  moncm 
that  it  catches  a  fish,  it  drags  it  on  shore  and  devooft  it 
to  the  vent ;  but,  unless  pressed  by  extreme  hunger, 
it  leaves  the  remainder,  and  betakes  itself  to  the  watar 
in  quest  of  more ;  but,  far  the  most  part,  it  will  eit 
none  that  is  not  killed  by  itself,  and  perfectly  fhsh. 
Though  sly  and  cunning,  it  is  also  very  fierce,  and, 
when  attacked,  will  defend  itse)f  with  vigour  and  cos* 
lage  to  the  last.  The  female  brings  four  or  five  yosng 
in  May  or  June.  Contrary  to  what  is  remarked  dmoA 
•  other  animals,  the  cubs  are  much  more  ugly  thantbdr 
parents.  When  treated  with  assiduity  and  perycvennoe, 
they  may  not  only  be  tamed,  but  trained  to  fish  for  the 
supply  of  the  table,  as  is  practised  in  some  parts  of  Swe- 
den. 

The  hunting  of  the  otter  was  fbrmeriy  reckoned 
excellent  sport  in  England  ;  and  hounds  were  kept 
solely  for  the  purpose  The  flesh  of  this  species  iteiten 
by  the  American  Indians,  and,  on  account  of  iu 
^k^  taste,  occasionally  by  the  Carthusian  nxnks. 
Of  the  skin  are  made  very  dursble  gloves,  which  iv* 
lain  their  soilness  and  pliancy  after  being  repeatedly 

wetted. 

The  second  famibf  of  this  sulhorder  Is  verj  numer-Fiusi 
one,  comprising  the  FeUni,  whose  characters  sre,  nz 
equal,  simple,  and  straight  cutting  teeth,  in  each  jsv ; 
tusks  strong;  grinders  with  indented  edges;  dsws 
more  or  less  retractile ;  tongue  covered  with  homy  pa- 
pillae, directed  backwards ;  iris  contracted  lengthwip; 
a  small  ctecum ;  glands  of  the  male  covered  with  hard 
papillae. 

1.  Genus  Felts,  Lin.  &c    Head  rounded ;  monle  Fas 
short ;  four  grinders  at  least  on  each  side,  in  each  jav; 
claws  quite  retractile  ;  toes  united  by  a  loose  skin ;  do 
sac  under  the  tail ;  five  toes  on  the  fore  fieet,  and  only 
four  on  the  hind.    Besident  in  both  oontinenU 

The  animals  of  this  genus  run  swiftly,  and  diob 
teadtlyrtre  most  ferocious  hunters  of  their  prey,  which 
they  go  in  search  of  chiefly  during  the  night,  and  which 
they  seize  by  surprise,  lying  in  wait  till  it  comes  within 
thetr  reach,  and  then  suddenly  springing  on  it  at  a 
single  leap.  While  their  prey  is  in  sight,  tixy  At- 
quently  move  their  'tail  in  a  waving  direction!  from 
side  to  side,  keeping  thetr  eyes,  at  the  same  time,  Uo- 
dily  fixed  on  tfie  object  Except  from  necessity,  they 
seldom  have  recourse  to  vegetable  food.  Asthe  femiiff 
are  considerably  prolific,  they  have  eifhtteat^,  fourn 
which  are  situated  tm  the  br^st,  and  four  on  tbeb^ly* 
This  rapacious  tribe  lead  a  solitary  life,  never  nnitin}[ 
for  mutual  defence  or  support,  like  those  of  the  herbt- 
vorous  kinds.  They  seek  their  food  alone,  and  sre  of- 
ten enemies  to  one  another.  Though  varying  in  aff 
and  colour,  they  are  nearly  allied  in  form  and  disposi- 
tion, being  equally  fierce,  ravenous,  and  artful. 

•  1.  1^.  to,  Lin.  &c  Lion.  Tafl  long ;  cars  phb;  ^/«< 
body  pale-tawny.  «2.  F.  ligris,  Lin.  Tiger.  Bodvnwrt- 
ed  with  long  dark  streajcs.  8.  F.pardus,  Lin.  Panther. 
Upper  parts  marked  with  circular  q^ts,  and  the  low- 
er with  stripes.  4.  F.  leopardn^,  Lin.  Leoparl  Bo- 
dy  ydlow,  with  black  spots  neariy  contiguous.  5. /• 
uncia,  Lin.  Ounce.  Body  whitish,  with  hr^alar  bbd^ 
spots.  6.  F.  onga,  Lin.  Jaguar,  or  Brazilian  U^fr. 
Body  yellowish,  with  black  roundish  and  angular  spots 
that  are  ydlow  in  the  middle.    7.  -F.  cmtcxidfrt  1^ 
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bgf.  CWttOf;  or  hrrmnf  dgef.  Bodj^,  tawny,  and  spotless,  .membrane  which  he  Can  extmdover  them  at  pleamire,  MinMj^ 
■^  S.  ?.  diicolory  Lin.  Jagvmre&e,  or  black  tiger.  Body  -end  whieh,  perhaps,  has  giren  rise  to  theoemmon  opi-  *  "  ' 
generally  black*  9.  F.  Mftw/,  Lin.  SenaL  Tail  short-  nion»  that  he  always  sleeps  with  his  eyes  opem  His 
m ;  body  tawny,  bvown  above,  whitish  beneath,  mark-  teeth;  wlueh  are  disposed  like  those  of  the  cat,  are  ex- 
ed  with  round  doal^  spots ;  orbits  of  the  eyes  white,  tremelv  hard  ;  his  jaws  are  largeand  strong ;  the  prick* 
10.  FJvbaia^  Lin.  OuSpard,  or  hwdif^  leopard.  Pale  les  of  ms  tongue  are  sufficienny  sharp  to  keerate  the 
Ailvous,  with  round  black  spots ;  tail  or  moderate  skin  of  most  animab ;  and  the  points  of  his  terrible 
length ;  neck  atightily  mantd.  II.  F.  pardaiig,  Lin,  -clawsare  guarded  by  a  roeciid  provision  of  nature,  be- 
Oceiot.  Tail  somewhat  longish;  long  stripe^like  spots  ing  retractile,  net  into  sneaths,  but  into  the  intervals 
on  the  upper  parts,  and  round  ones  on  the  lower.  121  between  the  toes,  by  m^ans  of  an  appropriate  articula- 
F,  tigrina,  Lin.  Mof^ny*  Tail  long;  body  fulvous,  tion  of  the  last  joint.  His  skeleton  and  internal  orga- 
striped  and  spotted  with  bbcfc  above,  whitidr  bsnendk  nidation  nearly  coincide  with  those  of  the  cat  The 
*  IS.  F.  cairns^  Lin.  Common  rmt  Tail  barred  w^  ^reat  stnmgth  of  his  neck  led  Aristotle  t&  sunposethat 
dusky  rings.  14.  F,  r»^  Lin.  Bay  ^fMS.  Tail  white  it  was  Ibtmed  of  one  solid  bone.  As  he  puts  ins  mouth 
iittfaetiptfid«undemeath;  black  buicted  aboive ;  body  to  the  ground  when  he  roars,  ^e  sound  »  equally  pro- 
tawny,  and  spotted  with,  brown;  ears  bearded  at tlie  p^ted to  a  considerdbie  distmoe oli  all- sides,  so  that 
tip.  15.  F.  gmgwf^  Molina.  Guama  eai,  16.  F,  eo-  it  is  impossible  to  discover  the  precise  sp6t  whence  it  i»- 
loeolla,  Mol,  Cohet^ia  cai,  ^7' F.Japanemis.  Japan  sues.  Thb  circomstanoe incseaaing  the  alarm,  the  in- 
cat,  [[The  characters  of  tliese  three  speeies  have  not  been  ti midated  animals  fly  bnd^wards  and  forwards ;  and,  in 
laid  down  with  sufficient  pteciBion.  j  1 8.  F.  yagaromt'  the  dark,  they  often  run  to  the  very  place  from  wUeh 
di,  Azzara.  YagaroufuU.  Fur  soft,  of  a  uniform  darkf-  the  noise  proceeds^  and  which  th^  are  so  anxious  to- 
my  hue;   tail  bushy.     19.  F.  eyra,  Aazara.    ^ra.  avoid; 

Body  bright-tawny ;  whiskers  white,  and  a  small  white  The  lion  is  »  native  of  the  hottest  parts  of  Aak,  but 

spoton^ichsideoftfaenosek    *80.  F.^x,  Link  Cosr-  more  abounds  inlJie  interior  of  Afiica,  eHeidkinghiB 

fsoR  fywx.    iTail  short;  body  rufixts-grey,  sligfatiy  spot-  reign  over  the  WMker  quadfupeds.    Ateaedmm,  nbW- 

tedwilh  blaek;  white  breast;  tail  black  at  the  tip^;  ever,  totlio  testhnony  of  mooem  trftvelhr^  his  raee 

em  tenmarted  by  long  blaek  hairs*    21.  F.  moHtana.  has  been  mudi  ^iimod  in  Tnrkeyy  Persia^  andihe  In- 

MottnttUn  fyvix.    Ears  upright, pointed,  wi^ two-brown  dies;  and  Shaw  hi»  remarked,  that  the  Romans,  m 

tnnsverse  streaks.    22.  F,  caracftl,  lin.     Caracal,  or  one  year,  imported  nume  lions  for  their  pnbMe  shows, 

Pirtian  lytut*    Body  pide  red^sh  brown;  tail  rather  fircnn  the  single psoiTiiioe  of  Lybia;  tinur  can  norw"  tie 

abort;  ears  black  extenudly,  and  tipt  widi  long  black  found  in:  die  whole  of  that  ooilntiy.* 

ludn.    2S.  F.  eanadamg,  Geoff.    Body  covered  Willi  Like  the  tiger  and  other  capnivosoos  omMaJs;  ths 

kmg  greyish  hair,  mingled  with  white,  and  spotted  lion  has  a  fetid  bmcth.    HishobitatbnistisuMlyiAthe 

sod  striped  wkh  fkwn'-eolour.  24.  F.  c)um$,  Lin.   Cat-  thickest  port  of  the  fbntest ;  and  ht  is  sddon  seett  by 

jOMN  /yiw.    Tail  moderately  short,  ringed  towards  the  -day,  as  too  mtidi  light  is  ajpt  to  Ineominods'  him ;  but, 

tip;  the  latter  black;  bodhr  brownisn  yellow;  ears  -on  die  approach  of  iright^  he  quits  his  den,  and  pivrwis 

brown,  and  tlxeir  tips  boaardra  with  bh^k.    25.  F.  a^J»-  about  for  ppef ,  rOkiring  hidmnasly,  aiid.tetiifyia^  most 

fiiuenm.     Abyssinian,  or  booted  hffi:».     Palo  redcfssh  of  the  animafs  witldn  his  hearing;    A  single  stroke  of 

sny  above,  whStidi  beneath;  bock  of  the  eat« nsdoMi  ins  paw  will  break  a  horse's  nrac;  tiie  sweep  of  his 

Drown.  tail wiU  throw  astfong  man'  on  thr  gtouild;  and  he 

^F,  ko.    A  Han  of  the  largest  dse  m^asunss  fhnh  oaa'  ainy  off,  with  apparent  ea8e^4t  middle-sized  or,  or 

K     ci^bt  to  nine  Ibet  ftom  the  mu22le  to  the  origin  of  tibie  ieten  a' buffalo,  wlwn  figlit^ed  of  ittoentrails*    lieMs 

JV  tail,  whidi  last  is  of  Itself  idxynt  four  foet  long*    The  '  '  ...        ^^    

^*^^  height  of  the  larger  spodmens  is  four  or  ivefoet   The 


not  openly  attack  any  aninnd,  unless  provoked,  or  op« 
pressed  witii<  hunger;  buft,  in  the  latter  case;  he  is  said 


tmdest  siaed  are  about  five  feet  and  a  half  lonjfi  <>Ad  tofoat  no  danger,  and  t&  be  filled  by  no  resistance, 

^tee  and  a  hdf  in  hetg^,  with  the  tofl  propottionally  His  counge,  we  may  remark,  i^  exalted  or  depressed 

short    The  lioness,  in  aU  ita'dknenDsioHB,  i^  about  one-  accxNNling  to  the  suOcese  with  which  he  is  accustomod 

feurdi'less  than  the  lion,  and  wants  the  mane.  to  employ  his  force*    In  those  regions^  the  exduai^e 

The  form  and  gait  of  this  striking  quodn^ied  are  empire  of  whkii  ha^  boenresigtwd  to  him  by  roan,  he 

bold  and  mnestie.  His  head  i»  large,  his  eirs  ere  round-  is  the  most  formi^kble  of  livitig  beings.    Habituated 

sd,  his  eye4n^ws  ample,  his  qpeuballs  round  and  fiery,  to  nNHsure  his  streng^  with  that  of  every  animal  which 

•od  glamos,  on  the  least  irritation)  with  peculiar  luo-  he  eneounflsrs,  he  becotnes  fknoiliaf  with  conquest,  and, 

tre.    His  chesl  is  shaggy,  his  tail  bushy  at  the  extremi-  in  oourset  haughty  and  intrepid.    Havifig  never  ex- 

2f  and  a  tFdaowish'^bvown  mane,  nearly  two  feel  lon^,  perienced  the  power  of  inan>  mstead  of  betnaying  fear 

»wt  on  t»e  sides  of  his  head  and  neck^    Hispredomi.  of  the  human  eouitenanoe,  he  disdains  and  defies  it. 

amt  colour  is  palc'tawny,  with  a  lighter  shaded  ap.  Wounds  irritate,  but  do  not  terriff  hkn;  nor  is  he  dis- 

praadiin^  to  while,  on  the  flanks  and  betty.  The  stvuck  mayed  at  the  sight  of  ntsoibers^  A  single  lion'of  the  desert 

tofeof  his  frame,  and  his  astonlshfng  movements,  be-  has  been  knowil  to  attack  a  whole  caravan;  and  if,  aftsr 

^f^  a  smgiriar  combination  ef  bones,  nerves,  and  mue-  a  violent  and  obsthtete  conflict,  he  found  himself  weak- 

dcs,  destined  to  act  with  wonderfol  efl^  in  put^uing  .ened,  he  would  retreat>fighthigy  and  still  presenting  hia 

«rt  dsstroyinw  the  creaturss  on  which  he  feeds*     Not.  front  to  the  enemy.    But,  when  acquainted  with  man, 

^idutandiw  his  pertly  dimensions,  he^  is  so  forf^om  and  the  power  of  his  lesoufte^,  he  loses  his  natural 

appearing  cSiinsy  or  unwieldy,  that  he  m^  josdy  be  fortitude,  teod  is  so  consci<ms  of  inferiority,  that,  in  po- 

Kgarded  as  a  model  of  strwigth  and  activity.     When  puious  dis^ots>  he  has  been  seen  to  fly  before  woroai 

pwttked,  he  erects  his  mane,  darm  fire  from  his  eye-  and  children.     His  usual  method  of  taking  his  prdy 

btfs,  odntraets  the  mttscles  of  his  die^»  and  forehead  is  to  spring,  or  throw  himself  on  it>  wiA  one  vast 

®*^  *?*oo«  wrinkles,  shews  his  formidable  teeth,  and  bound,  fixwh  the  place  of  his  conceohnent :  if,  however, 

2™^  a  ^wcude  of  savage  grandeur,  which  beggars  he  miss  his  aim,  he  seldom  attempts  another  spring  at 

^^chpiioii.    His  pierchig  eyes  ore  fiimisfaed  w%  a  the  same  object^  biitrdeiiberatefy^MiMato  the  thidtct 
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^laiology.  in  which  he  lay  in  ahibudh.    When  he  seizes  his  vie*  limits  permit,  we  might  easily  qii&te  stvenl  aadsentte  HttM 

"  tim,  he  knocks  it  down^  and  seldom  bites  it  till  he  in-  instances  of  much  dodKty,  amctioo,  and  nnldiiesBi  ^*^ 

fiicts  die  mortal  blow,  which  he  generally  accompanies  evinced  by  this  species  in  a  state  of  confinement   At 

with  a  tremendous  roar.     He  seems  to  prefer  the  flesh  the  same  time,  the  utmost  esare  and  attention  of  the 

of  a  Hottentot  to'  that  of  a  European,  probably  be-  keepers  have  sometimes  failed  in  subduing  the  fierce* 

cause  tlie  former  is  not  encumbered  with  dothes.    The  ness  of  others.     Difiersnt  individuals,  In  fact,  of  tbe 

horse,  next  to  the  Hottentot,  is  reputed- his  favourite  leonine  race,  thou^  apparently  bred  under  dremi* 

{>rey ;  and  the  elephant  and  camel  are  both  highly  re-  stances  perfectly  similar,  betray  very  difimnt  and  n» 

ished ;  while  the  sheep,  owing  probably  to  its  woolly  rious  degrees  of  temper.    Among  those  of  the  sane 

-fleece,  is  seldom  molested.    When  young  and  acth^e,  litter,  tbmigh  reared  with  the  same  care,  and  by  the 

the  lion  is  very  able  to  support  himself  by  hunting  same  person,  some  have  shewn  themselves  fiuailur 

doWn  tlie  inhabitants  of  the  forest ;  and,  accordingly,  and  caressing,  and  others  outrageously  savage.   Lioiu, 

during  this  period  of  health  and  vigour,  he  continues  in  confinement,  have  occasionally  bred  in  £urope,  par* 

in  the  midst  of  woods,  far  removed  from  human  habi-  ticularly  at  Naples,  in  the  Tower  of  London,  and  in 

tations,  and  seldom  quits  his  haunts  so  long  as  he  is  the  Royal  Menagerie  at  Paris.     In  the  last-mentioned 

able  to'subsist  by  his  natural  industry.    But,  when  age  ample  and  vari^  collection,  a  lioness,  of  about  nine 

prevents  him  from  taking  his  lengthened  springs,  by  years  old,  had  thrice  young ;  producing  at  the  fint  lit* 

which  he  is  accustomed  to  seciure  his  prey,  he  ventures  ter  nine;  at  the  second*  three ;  and  at  the  third,  two. 

down  into  more  frequented  spots,  to  make  inroads  on  The  usual  daily  allowance  of  a  lion  in  confinement,  is 

tiie  flocks  and  herds,  though  often  at  the  expence  of  about  four  pounds  of  raw  flesh,  and  nearly  a  quart  of 

his  life.    It  is  generally  bdieved,  that  he  devours  at  a  water. 

meal  as  much  as  will  serve  him  for  two  or  three  days,  .     The  flesh  of  this  animal  is  often  eaten  by  the  negraesi 

and  that,  when  satiated  with  food,  he  remains  in  his  and  Kolben  even  compares  It  to  venison ;  but  he  u 

-den,  till  roused  again  by  the  calls  of  hunger  or  of  thirst  said  to  have  been  partial  to  the  flesh  of  beasts  of  ivey 

Willi  his  strong  teeth  he  breaks  bones  witli  th^  greatest  in  general ;  and  otners  assure  us,  that  that  of  the  Ikm 

ease ;  and  he  often  swallows  their  fragments  along  with  is  rank  and  disagreeable.     His  skin,  whicb  was  fat- 

the  flesh.    When  enraged,  or  goaded  by  famine,  he  merly  a  robe  <if  distinction  for  heroes,  is  now  used  by 

rears  his  mane,  and  be^  his  tau  against  nis  back  and  the  Africans  as  a  mantle  or  a  bed* 
aides,  when  it  is  extremely  haaardous  to  approach  him;      .  ^  F,  (igris.    The  term  tiger,  in  the  Armenian  Ian- Tift, 

but  when  the  mane  and  tail  are  at  rest,  and  the  animal  guage,  is  said  literally  to  signify  an  nrrofir,  and  dcnotn  p,^„ 

is  in  a  placid  mood,  tra^dlers  may  generally  pass  pret-  the  rapidity  with  which  the  animal  ao  denomtoalcd  ( fcir 

ty  near  to  him,  in  perfect  safety.  bounds  or  darts  on  its  prey.    The  length  of  this  qna*  F;}.!^ 

The  duration  ot  the  lioness'  pregnancy  is  variously  druped,  from  the  upper  part  of  the  forehead  totbeori- 

atated  by  dlflTerent  writers.    JElian  mentions  two,  and  gin  of  the  tail,  is  about  nine  feet,  and  the  height  about 

Philostratus  six  months ;  while  most  of  the  modems  aU  four  or  Bve  feet,  which  is  also  the  length  ot  the  taiL 

lege  that  the  period  is  five.   From  very  recent  observa-  The  prevailing  colour  of  the  body  is  a  ckep  tawny,  or 

tions  it  nevertheless  appears,  that  the  term  is  pretty  orange-yellow;  the  face,  throaty  and  lower  part  <tftbe 

nearly  106  days,  or  rather  more  than  three  months  and  belly,  are  nearly  white ;  and  the  whole  is  traversed  by 

a  half.    The  litter  usnaUy  consists  of  three  or  four,  numerous  long  black  stripes,  forming  a  bold  and  strik* 

which,  at  birth^  are  somewhat  larger  than  a  half*grown  ing  contrast  with  the  ground  colour.    The  name  his 

caU    They  are  harmless  and  playful;  and  they  want  been  vaguely  applied,  by  Varioifs  writers,  to  diflerent 

both  the  mane  and  the  tuft  at  the  end  of  the  tail,  till  animals  of  the  feline  tribe,  as  to  the  leopardj  panther, 

they  are  upwards  of  three  years  of  age.    They  suck  ounce,  jagUar,  &c.    This  genninemeciea  is  a  native  of 

the  dam  for  about  twelve  months,  and  are  upwards  of  Asia^  occurring  from  China  and  Chineae  Taitaty  to 

five  3reari  in  arriving  at  maturity.    The  female,  thoug[h  Armenia,  but  chiefly  frequenting  the  hot  dimates  of 

physically  weaken,  and^  for  the  most  part,  more  timid  India  and  the  Indian  iaiands,  partfcularly  affecting  the 

than  the  male,  is  more  ferocious  than  he  in  defence  of  hilly  and  wooded  districtii ;   lurking  in  jungles  ind 

her  young ;  making  her  incursiona  with  greater  bold-  thickets,  from  which  it  issues  to'Spread  its  ravaipei  aH 

liess,  destroying  every  animal  that  fidls  in  her  way,  and  around,  attacking  the  flocks  and  herds*  unteirified  by 

carrying  it  reeking  to  her  offspring.     When  attacked  the  sight  or  resistance  of  man,  and  dosing  even  viik 

in  their  presence,  she  seems  to  be  insensible  to  her  own  ,the  lion  in  such  fierce  encounters,  that  the  combattnti 

wounds ;  and,  with  her  head  to  the  ground,  and  her  have  been  known  to  fall  together*    When  endistmr^ 

eyes  fixed  on  her  assailants,  she  seldom  fails  either  to  ed,  th^  tiger  plunges  his  head  into  the  body  of  bis  vk^ 

save  her  progeny,  or  to  perish  in  the  conflict.  tim,  and  quaffs  large  draughts  of  blood,  the  sources  of 

The  age  of  the  Hon  nas  not  yet  been  ascertained  which  are  generaUy  exhauated  before  hia  diirst  is  «!• 

with  sumdent  predsion.    Bufibn,  proceeding  on  bis  layed.    So  prodigious,  too,  is. his  muscular  strengtbr 

own  data,  which  are  by  no  means  infallible,  is  inclined  that  he  is  capable  of  carrying  off*  a  dead  buffalo,  of 

to  limit  it  to  twenty,  or  at  most  to  twenty*two  years ;  nearly  double  the  weight  of  a  common  ox.     In  bis  n«* 

but  it  is  known  to  have  greatly  exceeded  this  term,  tive  wilds,  he  conceals  himself  from  view,  and  sprii^ 

even  when  the  aninud  lived  in  a  state  of  confinement,  on  his  prey  with  a  most  hideous  roar;  but,  if  he  mi^i 

and  in  a  climate  little  congenial  with  its  temperament ;  his  aim,  he  is  apt,  like  the  lion,  to  shrink  away,  witb- 

for  that  called  Pompey  was  kept  in  the  Tower  of  ton-  out  repeating  the  attempt.    Though  he  seldom  makes 

don  above  seventy  years  i  and  one  brought  from  the  an  open  attack  on  any  creature  that  is  capable  oi  resist* 

banks  of  the  Gambia  died,  in  the  same  situation,  at  ance,  he  seems  to  prefer  men,  when  he  can  procure 

the  age  of  sixty-tiu'ee.  them  by  surprise,  to  any  other  prey.     On  many  occa* 

Of  the  noWe,  generous,  and, grateful  dispositions  of  sions  he  may  be  scared  by  fire  and  noise;  bat,  whco 

^e  lion;  many  Ules  have  doubtless  Zjeen  related ;  but  presfi^d  with  bitoger,  he  has  been  known  to  «l><re«nl 

Mr.  Barrow  is  .diapered  to  bdieve«  that*  in  his  natural  Wh.    I^  China  and  Tarlary,  hundreds  of  tmvelkfs 

alate,  bd is  indolent^  iaiefMU.40d,tm<icl2efOUS.  ..Did  our  may  belseta  wiiChlaotmis  <wrried.bd)>reU)c»i  uii^ 
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jsionf.  eure  them  hem.  these  ravenoos  imiiiuilf .   In  some  parts 

of  India,  tigers  are  particularly  fatal  to  wood'-.cutters 
and  labourers  about  the  forests ;  and  they  have  even 
been  seen  to  swim  out  to  boats  at  anchor,  at  a  little 
distance  from  the  shore,  and  drag  off  the  men  from  on 
board.    As  in  Java  they  frequently  carry  off  travel* 
lers,  when  any  person  6f  consequence  goes  out  into  the 
country,  he  is  attended  by  men  who  incessantly  blow 
a  sort  of  small  French  horns,  the  shrill  sound  of  which 
ji  Mid  lo  frighten  them  entirely  awa^.    The  number 
oi'  persona  killed  by  tigers  every  year  m  Sumatra  is  aU 
most  incredible;  for  there  whole  villages  have  at  times 
been  depopulated  by  them ;  whilst  ideas  of  supersti* 
tion,  connected  with  the  deetrine  of  transmigration) 
render  tlie  natives  very  remiss  in  their  endeavours  to 
destroy  them.    The  roar  of  the  tiger  is  said  to  be  tre» 
oiendous,  commencing  with  deep,  slow,  and  melan* 
choly  inflections,  then  becoming  more  acute,  and  ter* 
minating  in  a  violent  cry,  interrupted  by  long  tremu- 
loas  intonations,  which  dlistract  the  imagination,  espe^i 
dally  when  these  roarinos,  which  are  uttered  chiefly 
in  the  night,  are  reverberated  by  the  echoes  of  the 
mountains.     It  has  not  yet  been  ascertained  bow  lung 
the  tigress  goes  with  voung,  but  it  is  commonly  be«> 
L'ered  to  be  between  three  and^ four  months;  and  her 
litter  usually  consists  of  four  or  five.     When  robbed  of 
her  young,  her  rage  knows  no  bounds ;  and,  braving 
every  danger,  she  will  pursue  the  plunderer  to  the  sea- 
shore, or  mt«i  the  gates  of  cities ;  and,  when  the  hope 
of  recovering  her  offspring  is  lost,  she  expresses  her 
grief  and  indignation  by  the  most  fearful  howKnos. 

Neither  gentleness .  nor  constraint  has,  it  is  allmd, 
hitherto  succeeded  in  taming  the  full- grown  tiger,  which 
seems  to  be  scarcely  sensible  of  the  attentimis  of  its 
keeper,  and  would  equally  tear  the  hand  that  feeds 
as  that  which  insults  or  chastises  it  The  young, 
however,  are  not  unsusceptible  of  a  certain  degree  of 
domestication,  have  occasionally  manifested  signs  of 
personal  attadmient  and  affection,  and  have  lived  on 
habits  of  intimacy  and  endearment  with  a  dog. 

The  skin  of  the  tiger  is  greatly  prised  in  all  the  east* 
em  countries,  particularly  in  China,  where  the  manda- 
rins use  it  fbv  covering  their  seats  of  justice.  It  is  ap- 
plied, moreover,  to  many  useful  or  ornamental  pur- 
poaes.  The  Indian  physicians  attribute  medical  vir- 
tues to  various  parts  of  the  body ;  and  some  of  the  in- 
habitants of  the  cpuntries  in  which  it  occurs,  eat  its 
flesh  without  inconvenience  or  disrdish.  To  its  fat 
they  ascribe  the  virtues  of  a  panacea ;  to  its  tongue, 
when  dried  and  pulverized,  the  preps^y  of  curing  all 
nervous  affections ;  and  to  each  of  its  members  some 
peculiar  efficacy.  Rom6  de  L'isle  and  Bomare  have, 
straneely  enough,  countenanced  the  popular  idea,  that 
its  whiskers  are  pcMsonous,  and  that^  therefore,  it  al- 
way a  drinks  in  ajMxallel  direction  with  the  current  of 
the  river,  that  none  of  them  may  enter  into  its  mouth  I 
Gervaise,  in  his  Natural  History  of  Siam,  had  already 
ascribed  deleterious  qualities  to  its  .perspirable  matter ; 
but,  as  Buffbn  has  well  remarked,  since  it  occaaions  so 
much  real  mischief  in  its  lifetime^,  we  may  absolve  its 
remains  from  the  imputation  of  imaginary  evils. 

*  F,  Caluu  This  well-known  quadruped  occurs, 
both  in  a  wild  and  domestic  state,  in  Europe  and  Asia, 
snd  has  been  found  unreclaimed  in  the  two  other  quarters 
of  the  world*  Whether  all  the  domestic  varieties  have 
proceeded  irom  the  wild  cat,  or  whether  thia  last  should 
be  regarded  as  the  coomion  house  sort,  escaped  into  the 
woods,  and  affected  by  n)ore  vagrant  and  stubborn  ha- 
biu,  acquired  in  the  course  of  its  hunting  for  subsist- 


nice,  it  would  now  be  needless  to  faiqnire.  The  va«  ifasoiogy. 
nous  points  of  appearance  and  manners  in  which  they  ^ 
agree,  and  the  fiiolity  with  which  they  intermingle  in 
the  breeding  season,  may  at  all  events  convince  uSf 
that  both  sorts  constitute  but  one  and  the  same  species. 
The  wild  cat,  however,  is  much  less  subject  to  varie^ 
than  the  tame  one,  has  a  considerably,  shorter  intestH 
nal  canal,  and  is  not  only  larger  and  stronger,  but  has  a 
much  longer  fur.  The  latter  is  generally  soft  and  fine» 
of  a  pale  yellow,  blended  with  grey.  A  dusky  list  runs 
along  the  middle  of  the  back  frwn  head  to  tail,  the  sides 
are  streaked  with  grey,  and  the  tail  is  diick,  and  mark- 
ed with  alternate  Mrs  of  white  and  black.  It  is  partial 
to  hilly  and  wooded  tracts,  lives  in  trees,  and  hunts  for 
birds,  rabbits,  hares,  mice,  rats,  moles,  &c.  It  will 
likewise  cany  off  young  poultry,  or  even  tender  lambs, 
kids,  or  fiiwns,  and  is  die  fiercest  and  most  destructive 
beast  of  prey  in  this  island.  If  only  slightly  wounded, 
it  will  rusb  on  its  assailant,  and  is  not  easily  repelled. 
It  sometimes  attains  to  a  very  considerable  sise ;  and 
Bewick  mentions  a  specimen,  which  measured  upward^ 
of  five  feet  from  nose  to  tail.  In  England,  it  was  for- 
merly  reckoned  among  the  beasts  of  chace;  but  the 
extension  of  population  during  the  last  century,  the 
consequent  reduction  of  forests,  and  the  enclosure  and 
cultivation  of  waste  lands,  have  nearly  extirpated  the 
race  of  wild  cats  in  the  southern  parts  of  the  island. 
Several  of  the  mountainous  districts,  however,  of  Ire- 
land and  Scotland,  still  afford  them  harbour  in  consi- 
derable numbers ;  and  they  are  occasionally  met  with 
.in  the  woods  that  border  the  lakes  of  Cumberland  and 
Westmoreland.  In  the  united  pariahes  of  Lochgotlhead 
and  Kihnorick,  in  Argyllshire,  they  are  more  plentiful 
than  foxes,  making  their  lodging  in  the  crevices  of 
rocks,  and  in  deep  and  narrow  holes  in  the  face  of 
dreadful  predpices,  where  it  is  exceedingly  difficult  to 
approach  them,  and  where  they  produce  their  young. 

The  varietiea  of  marking  observable  in  the  domestic 
cat,  it  would  be  tedious,  and  indeed  almost  impossible 
to  enumerate.    There  are,  however,  a  few  breeds  so 
distinctly  characterised,  as  to  admit  somewhat  of  defi- 
nition.   Thua  the  Angora  ^rariety  has  long  silvery  hair 
of  a  silken  gloss,  and  longest  on  the  neck^  though  some 
of  them  are  of  a  dun  colour,  mixed  with  yellow.     Buf- 
fon  ascribes  their  beautiful  and  luxuriant  coat  to  the 
fineness  of  the  Syrian  climate,  without  reflecting  that 
Angora  is  not  in  Syria  but  in  Asia  Minor.     The  pro* 
vince  of  Chorasan,  in  Persia,  produces  another  elegant 
•  variety,  of  a  fine  grey  hue,  witnout  any  admixture,  and. 
as  soft  aqd  shining  as  silk.     It' is  darkest  on  the  back, 
and  gradually  softens  towards  the  breast  and  belly, 
which  are  almost  white.    The  tail  is  long,  and  covered 
with  flowing  hatr,  with  the  tip  resembling  a  plume  of 
feathera.    The  iortofse-skeU  cat  is  pleasingly  varieg)Bted 
(With  black,  whiter  and  orange.     From  its  frequency  in 
Egypt,  it  is  supposed  to  have  originated  in  that  coun* 
try,  and  subsequently  to  have  found  its  way  to  the  south 
of  Europe.    In  this  country  it  is  rare,  and  sometimes 
fetches  a  considerable  price.    The  Chinese  cat  has  pen- 
dulous ears  and  glossy  hair,  vari^ated  with  black  and 
yellow.    Besides  these,  we  may  mention  the  bbse,  red, 
and  yelknv ;  the  first,  with  blue-grey  hair ;  the  second, 
with  a  red  strine  lirom  the  head  down  the  back ;  and 
the  third,  reddish  yellow,  with  the  head  long,  muszle 
ahavp,  legs  short,  daws  weak,  and  ears  round  and  flat. 

The  stomach  and  heart  in  the  present  species,  are 
very  analogous  to  those  of  tl^  dog ;  the  caecum  is  ver^ 
small ;  the  intestines  make  many  convolutions ;  the  li- 
ver is  divided  into  five  lobes ;  and  the  spleen,  which  is 
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]^laz(UQg^  elongated,  k  Blraiter  ^in  tlM^  midctle.  thftH  at  the  extvr^    vion  tor  w«tting.iU  ibe^  mkI  sffemt  to  conflnn  t^  con-  Uwiig^ 
'  mitie$«     lb  ift  somewhat  aurpeistngt  thai  atiish  a  sharp*    jectiire»  that  it  was  originally  defined  for  doniettica*  u^y^ 
sigbliHl  naturolist  ast  Ltnn6  shooU,  in  his  smumarj     ttcm»  and  therefore  depends  for  its  favoarito  food  on 
statement  of  the  pro{M!rtiea  and  habits  of  the  oat,  have    the  intervention  of  the  hanian  species. 
inserted  the  pbrase>.*  piUi0€s  mm  hahet.;  but  still  more        Buifon  and  others  have  represented  the  cat  as  ineai 
8Q>  that  i\  should  hkve  been  allowed  to  standi  without    pable  of  ^neroas  and  disinterested  attaehment,  with> 
coGoment  or  correetiony  by  his  editor  Grmelin,  and  that    out  sufBoently- reflecting^  that»'althOQgh  less  warmnid 
it  should  •  have  been  adopted  by  Eralehen^    PuUcei    Mtetdj  in  ita.affeotions  than  the  dog,  it  ie  nevetthete 
may  originally  have  been  a  slip  for  pediculos  /  but  we    susceptible  of  gratitude  and  kindness,  and  that  wwh 
WB^  see  from  this,,  how  the  blundttss  of  a  great  man    of  its  apparent  caprice  and  ill*hnmour  is  solely  attrdmt- 
are  sanctioned  and  propagated.  Aocording  to  Dr.  Dar«    able  to  the  unmerited  neglect  with  which  it  is  too  of* 
w'm,  cats  seem  to  possess  something  like  an  additional    ten.  treated.    In  Egypt,  where  it  is  still  cherished  witt 
aense  by  means  of  their  whiekers,  which  have  perhaps    superstitious  fondness,  it  is  extremely  gentle,  and  rr* 
some  analogy  to  the  antennae  of  insects  of  the  lejudop*    cognises  its  benefactor ;  and  even  in  countries  in  whidb 
tsrous  order.     These  whiskers  consist  not  only  of  long    ks  oomforts  are  overlooked,  it  is  feelingly  alive  to  tbost 
hairs  on  the  upper  lip,  but  also  of  four  or  iive  that  stand    local  associations  which  constitute  a  proraineiit  ftatort 
out  from  ead)eye4ieow,  and  two  or  three  on  each  cheeky    in  the  human  mind.    More  shy  and  wary  than  the 
all  which,  when  the  animal  erecta  them«  make  with    d<5g,  its  good  graces  may  yet  be  won  by  conthraed  cs- 
their  extremities  so  msny  points  in  the  periphery  of  a    resses,  especiaUy  if  these  be  bestowed ><>n  k  when  it  i» 
circle,  equal  at  least  in  extent  to  the  cifc«i6Qference  of    yet  young,  playful,  and  unsuspeoting.     Many  wdl-so- 
any  part  of  her  body.    With  thia  instrument  it  is  pro-    thenticatni  facts  and  anecdotes,  whKh  we  cannot  htn 
aumed,  that,  by  a  little  experience,  she  can:  at  once  do-    stop  to  detail,  abundantly  attest  both  the  sagacity  aod 
termine  whether  any  opening  among  shrubs,  hedges,    affectionate  dispositions  of  thia  much  calumniated  quad- 
&c.  is  large  enough  to  admit  her  body,  which  to  her  is    ruped. 

matter  of  the  gresAeat  consequence,  whether  purauing  The  female  brings  forth  twice>  and  sometimes  ^rice 
or.  pursued.  -  She  has  likewise  the  power  of  eractin|^  in  the  course  of  the  year,  coticesling  her  kittens  fVom 
and  bringinjgp  forward  the  whiskem  on  the  lips,  whieh  is  '  the  male,  lest,  as  occaaioiially  happens,  he  should  de^ 
.probably  for.  the  pmrpoae  of  feeling,  whether  a  dark  hole  vour  them.  Nay,  she  herself  by  some  anmnaly  m  na- 
be  further  permeable.  It  is  commonly  supposed,  thait  ture,  which  has  never  yet  been  satisfactorily  aorooot- 
eatacan  see  in  the  dark;  and»  though  this  is  not  strict-  ed  for,  has  been  known  to  devour  her  own  young  the 
ly  true,  yet  such  i»  the  peculiar  akraotuieof  their  eyes,  moment  that  «he  has  pvoduced  them.  The  same  pfa^ 
that  they  see  with  much  less  h'ght  than  most  other  4ini-  nomeuon  is  sometimes  exhibited  by  the  sow  and  the 
mals^  the  pupil  being  highly  susoeptihleof  contvaotion  rabbit.'  With  this  exception,  however,  which  rardj 
and  dilatation  in  proportion  to  the  degree  of  light  by  occurs,  the  eat  is  a  most  tender  and  affectionate  mother, 
which  it  is  ttSef/ML  In  the  day-time  it  is  perpetually  If  apprehensive  of  being  diaturbed,  she  will  take  up  her 
,contraGStcd>  and  sometimes  into  a  mere  lino ;  but  in  the  kittens  in  her  mouth,  and  remove  them,  one  by  one,  to 
twilight  it  resumea  its  natural  roundness.  It  has  also  «  moro'Secure  retreat.  The  manner  in  which  she  per- 
been  ohsenfed»  that  the  eyes  of  cats  ahine  in  the  dark ;  fonns  this  office  is  worthy  of  venssric ;  for  she  fost  lidb 
andf  from  •  some  experiments,  inalitttted  .by  the  Rev.  them  on  the  neck,  to  prepare  them  for  being  aeued  bj 
William  Jones,,  it  would  appear  that  this  phenomenon  that  part;  she  then  lays  hold  of  them  with  her  month, 
is  owinc  to  the- light  from  within  the  body>  which  bo-  -so  hard  as  to  prevent  them  friling  ont,  and  yet  not  lo 
<  ing  weaker  than  that  oi  the  day^  but  stronger  than  that  as  to  give  them  pain.  Thus  char^  with  her  impor* 
of  the  nighty  is  visible  only  in. obscurity ;  and  the  same  tant  burthen,  she  runs  off  witii  it  m  her  mouth,  at  the 
remark  probably  applies  to  putrefying  meat^  fish,  rot-  same  time  raising  her  head  in  such  a  manner  as  not  to 
.  ten  wood,  phosphorus,  and, the  glow-wetm.  beat  it  against  the  ground,  while  the  little  creature  is 

In  tho  oaurse  of  their,  noetumal  excuraions^  and  com-  so  motionless  as  to  be  a|>parently  dead.  The  mother, 
bats  on  the  roola  of  houseai,  cata  are  frequently  exposed  -having  sel«caed  a  convenient  spot,  kys  it  down,  forms 
to  &11  from  ooBsiden^le  heights;  in  whidh  case  they  for  it  a  comfortable  bed,  andagain  licks  it  on  the  bsi^ 
usually  alight  on  their  feet,  and  so  escape  any  serious  .She  then  leaves  it  to  fetch  another,  and  in  this  wsy 
injury.  Sonnini^  however,  who  repoiaedly.madetiBe  -  conveys  the  whole  litters  We  must  all  have  noticed  the 
exMriment  of  Uirowing  young  eata  from  the  window  of  assiduity  with  which  she  attends  themi  the  plcaflire 
a  tnird  floor,  observes^  that  tmsy  lay  sprawling  on  the  .which  she  manifhsts  at  their  pkiyftd  tricks,  and  the  cs- 
ground,  and  inoapablo  of  further  movement^  so  that  it  cessivo  grief  by  which  she  is  aieotod  at  the  k)ss  of 
was  nooessary  to  kill  them*  in  order  to  release  them  them.  She  has  aiso^ieen  known  to  nurse  with  tender* 
from  suffinring^  Hettce  he  infen,  that  it  is  only  when  oess  not  only  the  young  of  different  indtviduais  of  her 
they  fall  aeddentally,  and  not  whm  they  areifarawn  own  species,  but  even  of  other  kmds  of  animab;  sale* 
down,  that  they  «aave  theasselves  on  thctr  foet  veveU,  squinols,  and  even  mts. 

The  fur  ef  the  cat  being  genendl^  clean  and  dry.  When  a  kitten  b  first  phicedbefeie  a  lodnng-glaM; 
readUy  yielda  electrical  sparko  by  inctiflni  insomuch  it  seema  pleased  and  surpriaed*  and  nmkes  several  at- 
ihat  if  A  dry  oat  be  pkieed,  in  froaty  weather,  on  a  stool  tempts  at  touchmg  the  reflected  image.  At  length, 
with,  ^asa  flee^  or  insulated  by  any  other  means,  and  finding  its  efforU  useless^  it  peeps  bdSnd  the  mirnir, 
rubbed  for  a  littia  time  in  oentact  with  the  wise  of  a  andexpressaa  astonishment  at  the  abwnceof  the  fiaure. 
oaated  phial,  the  latter  willbe  efiiecauaUy  chaffed.  It  again  views  the  image,  and  tries  to  touch  it  wim  its 

Beaidaa  rata,  mioe^  and  biids^  the  oat.  has  soasetimes  foot,  snddenljp  looking  at  intervals  behind  the  gbss. 
been  olwerved.to  prey  on  live  fi^;  vet  in  general  it  By  degrees  it  becomes  more  accarate  in  iu  o  ser» 
may  be  remaalMd^  that  its  very  deakiadpiodilection  for  Vatioh,  and  begins  as  it  were  to  make  ezpermient^ 
fUb  opfaaia  to  bt  moempatible  with  ite'extmne  avar-    by  stretching  out  its  paw  in  diftrent  direcuons ;  and, 
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ilo^.  when  it  perceives  that  tiiese  motions  are  arifrwerad  in  very  tkick  and  strong ;  and  the  eyes,  ^rhkb  arpfno-  Mm^a^, 

r^  erery  respect,  it  seems  to  be  finally  convinced  of  the  verbially  piercingy  are  of  a  pale  yeBow  hue.    We  may,    —  \  ^' 

real  nature  of  its  other  if  ^  however,  remark,  that  both  with  respect  to  colour  ami 

The  sleep  of  the  cat,  though  generally  very  light,  is  sise,  it  is  subject  to  many  and  cmisiaerafole  varieties  in 

liowever  sometimes  so  profound^  that  the  animal  re-*  difeent  parts  of  the  world.     By  confounding  it  with 

quires  to  be  shaken  pret^  briskly  before  it  ean  be  awarf  the  caramlp  Gesner  and  Kolben  have  erroneously  re- 

kened.    This  particularly  occurs  in  the  depth  of  win-*  presented  it  as  an  inhabitant  of  the  warmer  r^giona  of 

ter,  and  on  the .  approach  of  snowy  weather.    At  such  Africa, whexeasit  isfoundonly  in  Euit^pe, and  inthenorth 

periods  also^  as  .well  as  as  some  others,  it  diffuses  a  of  Asia  and  America.     It  is  said  to  be  very  long  lived, 

fragrant  smell  approaching  to  that  of  cloves.     That  it  and  subsists  by  hunting  and  pursuing  its  prey  on  die 

licks  its  fur,  and  washes  ks  face  and  neck,  only  befofv  tpps  of  the  highest  trees,  feeding  on  ermines,  weasels, 

stormy  weather,  is  an  assertion  contradicted  by  daily  squirrels,  &c.  which  ar«  unable  to  escape  from  iL    The 

experience ;  for  this  operation  is  performed,  more  or  .  Lynx  watches  the  aipproadi  of  the  fidlow>^eer,  hare,  and 

less  perfectly,  after  every  repast;  but  it  has  also  been  other  beasts  of  the  cnace,  and  darts  on  them  from  die 

observed  to  be  no  unfrequent  concomitant  of  sudden  branehes  of  trees,  where  it  lies  concealed,  seising  them 

changes  in  the  atmosphere,  and  to  preced^a  heavy  fal^  by  the  throat  and  sucking  their  blood,  afber  which  it 

of  rain  or  snow,-— a  circumstance  which  would  indicate  abandcms  them,  and^goes  in  quest  of  fresh  game.    Its 

a  peculiar  delicacy  of  temperament.    When  at  rest^  sight  is  remarkably  quick,  and  it  eyes  its  prey  at  a  great 

and  not  inclined  to  sleep,  it  usually  sits  with  the  fore  distance.     When  attacked  by  a  d(^,  it  lies  down  on  its 

part  of  its  body  upright,  having  all  the  feet  togetbery  back,  strikes  desperately  wiui  its  daws,  and  frequently 

and  the  tail  usually  curved  round  them.    Its  purring  compels  its  assaitont  to  retreat.     When  urged  by  hun« 

is  expressive  of  its  contentment  and  happiness,  of  its  ger,  it  has  been  known  to  prey  on  its  own  tribe.    The 

aJfecdons  and  desires.     It  likewise  denotes  its  agreeable  £emale  is  giavid  nine  weelis,  and  brings  firom  three  to 

aensatioBS,  by  spreading  out  and  again  retracting  ita  four  young.    As  its  manner  of  howling  is  similar  to 

claws,  and  by  alternately  putting  down  and  raising  its  that  of  the  wolf,  and  its  ekin  is  variegated  with  spots 

fore  legs.    The  agitation  of  the  tail,  which  in  the  dog  like  those  of  a  young  stag,  the  lynx  has  been  denonu* 

is  a  signal  of  pleasure,  is,  on  the  contrary,  in  cats  fre*  nated  luput  cetvarmt  by  some  naturalists,  asid  bmp  eer- 

quently  a  token  of  rage  or  cunning.     When  they  run  vier  by  many  of. the  French  writers.     In  estate  mcasp* 

towards  any  object  t£it  pleases  them,  tliey  generally  tivity  it  is  extremely  ferocious,  frequently  expressing 

csrnr  their  tail  high  and  extended ;  and,  when  they  its  malignity  by  a  snarling  scream,  and  refusing  to  be 

are  udined  to  play,  they  do  not  unsfaeath  their  daws,  tamed.    Its  frir  is  held  in  considcarable  estimation  on 

hot  seise  the  hand,  or  any  other  object,  in  their  velvet  eooount  of  its  softness  and  warmth;  and  it  Js  exported 

paws,  without  scratching.   The  form  of  their  teeth  does  in  great  quantities  from  America  and  the  north  of  £u« 

not  permit  them  readily  to  seize  their  food  in  their  in*  rope.    In  general,  the  fiirther  north  that  this  article  of 

cisors,  so  that  instead  of  taking  provisions  out  of  a  per-  eommerce  is  procured  the  whiter  it  is,  and  the  spots 

8Qn*8  hand,  they  prefer  picking  up  small  morsels  from  are  more  diatmct     The  diin  of  the  made,  too^  is  mora 

the  ground.     These  they  divide  pnndpally  with  their  spotted  than  that  of  the  female.    The  andents  seem 

side  teeth;  and  they  ewdlow  entire  all  such  pieces  as  to  have  given  the  name  o£fyux  to  an  imaginary  ani* 

will  easily  pass  down  the  gullet.  roal,  which  was  reputed  'to  draw  the  chariot  of  Bao* 

The  diseases  to  which  the  cat  is  inddent  are  little  ehus,  to  penetrate  with  its  sight  the  most  opake  bodies, 

known.    A  sort  of  contagion  sometimes  seises  the  race,  and  to  generate  gems  by  the  concretion  of  its  uxiue. 
and  carries  off  great  numbers  of  them.     The  cutting  of       S.  G^us  Civetta,  Geoff.  VnTsaiiA,  Lin.  Head  kmg ;  Civxtta* 

their  last  teeth  is  attended  with  uneasiness,  sickness,  four  or  five  grinders  on  each  side  in  each  jaw  ;  claws 

and  languor.     They  are  sometimes  attacked  by  fits  of  half  retractile;  tongue  bristlinff  widi  papillae;  a  sac 

vomiting,  which  are,  preceded  by  painful  cries,  aooora-  under  the  anus,  containing  a  thick  .and .very  strongly 

panied  by  violent  efforts,  and  frequently  proving  fatal,  scented  liquor ;  tail  Long.     Resident  <in  the  bot  couil* 

They  are  readily  poisoned  by  opium,  or  spirit  of  wine ;  tries  of  the  old  Aontment;  .  ^ 

but  it  would  appear  from  some  observations  and  «x-        *  1 .  C  vulgaris,  Viverfa  dmHa,  Lin* .  Civet,  or  oivei  S^eHet, 

periments,  that  they  are  not  so  easily  killed  by  arsenic,  eat.    Tail  spotted  above,  brvwn  tonranlsthe  tip ;  mane 

nux  vomica,  or  corrosive  sublimate ;  and  that  their  ca-  t£sL  ohesnuthue;  l)adLsnotted  withdne»Boiisand4>row». 

padty  of  resisting  the  action  of  those  highly  deieterious  S.  Cziiteika,  Ftverra  xweUut,  Lin.  Zibet     Tail  ringed ; 

matters^  arises  from  the  peculiar  irritation  of  the  'Sto-  iiack  with  grey  and  Mack  waved  st|»aka.    S.  C.  gemeU 

mscfa,  and  a  tendency  to  inversion  in  the  peristaltic  mo-  ta,  Viverra  geneHa,  Lin.     Tail  ringed ;  body  spotted, 

tioQs,  which  rid  them  of  the  poison  prior  to  the  excite-  eaad  bladusb-tawny.    4.  C^faedttla,  Geoff.  Bamded  ci* 

ment^of  any  dangerous  innammaiton.    The  general  «e/.    Body  of  a  deep  c^esnut;- end  of  the  snout,  the 

ettent  of  their  i^  is  ten  or  twelve  years.    Soiuiini,  lower  Jaw,  and  a  zone  passing  under  the  eyes^  of  a  dir- 

howtver,  had  a  eat  which  fived  seventeen  years ;  and  It  white.    6.  C.  Indiea,  Geim.  Imdian  civei*    Form  of 

he  was  assured,  that  other  persmis  had  kept  individuals  the  body  much  elongated ;  ground  colour  of  the  coat  y^ 

^  this  snedee  for  twenty  years  or  upwards.  }oarish*>grey  ;>  three  bright  toown  bands  acDoss  the  nedu 

The  skins  of  cats  form  a  eousidendile  branch  of  the  C.fossanm,  Fiyerra  Joesana,  Lin.  Foaacne,  jor^Meiie 

fur  trade.^    Many  are  exported  from  «Spain;  but  the  $veasel.    Tail  ringed;    body  einereous,  qxilSedt  with 

nuMt  considerable  quantity  from  the  north,  particular-  -black.     7.  6'.  ligrtMa,  Viverra  iigmuat  Lin.  Ttgrittemea* 

ly  from  Russia,  which  supplies  not  only  Europe  but  eel,  or  bixaam.    Yellowidaogreis  with  beownvariega* 

Chins,  where  frirsofall  descriptions  ore  in  high  request,  tions;  tail  annulate,  with  a  black  tip;  a  black  stripe 

^  *  F.  Lynx.    The  size  of  the  lynx  is  about  that  of  ^  along  the  back. 

moderately  large  dog,  measwing  upwards  of  ibur  feet       *  C^  mUgmns,    The  length  from  the  nose  to  the  Sail  Vulgaris. 

from  head  to  tail^  and  the  latter  about  six  inches  in  is  rather  more  than  two  feet;  and  tihe  tail  is  imitesn  pi^ate 

leiigth.    The  hair  on  the  hody  is  long  and  soft;  the  inches.    The gssound  colour  of  the  body  isyellowiArcctlV. 

tail  is  shorter  than  the  thighs;  the  legeand.ftet  are  ash-geey,  maiked  with  httfe  Maddah  or^dndcy  spoU,Kig.  n. 
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MmoIo^*^  disposed  in  longitadinal  rows  on  each  side,  with  some* 
*^  ^  times  B  tinge  of  ferruginous  intermixed.     The  hair  is 

coarse,  and  stands  up  along  the  top  of  the  back,  so  as 
to  form  a  sort  of  mane.  The  body  is  thickish,  and  the 
nose  sharp,  apd  black  at  the  tip ;  the  ears  are  short  and 
rounded ;  the  eves  bright  sky  blue ;  the  sides  of  the 
face,  and  part  of  the  sides  of  the  neck,  of  a  yellowish 
white.  Tliree  black  stripes  proceed  from  each  ear,  and 
end  at  the  throat  and  shoulaers.  The  teeth  are  strong 
aad  shaip^  but  the  daws  are  weak. 

The  civet  inhabits  several  parts  of  India  and  Africa, 
where  it  is  very  prolific ;  yet  in  more  temperate  re- 
gions, though  it  hves,  and  apparently  enjoys  perfect 
health,  it  will  not  breed.  It  is  active,  nimble,  and  vo- 
racious, feeding,  like  the  congenerous  species,  on  small 
animals,  ])articularly  on  birds,  which  it  takes  by  sur- 
prise, and  sometimes  committii^  depredations  among 
poultry,  when  it  will  steal  unperceiveci  into  a  farm*yard. 
Its  eyes  shine  in  the  dark ;  and  it  is  probable  that  it 
can  see  well  enough  to  pursue  its  prey  during  the  night, 
as  it  is  known  to  be  most  active  at  that  time  It  is  na- 
turally savage,  and  somewhat  ferocious,  yet  may  be  so 
far  tamed  as  to  be  handled  without  danger.  Its  voice 
is  stronger  than  that  of  the  cat,  and  has  some  re» 
semblance  to  the  cry  of  an  enraged  dog.  In  confine- 
ment, its  favourite  food  is  boiled  meat,  esgs,  birds,  &c. 
and  particularly  fish.  It  will  often  roU  itself  on  its 
meat  for  a  minute  or  two  before  eating. 

This  animal  is  remarkable  for  the  production  of  the 
dung  which  bears  its  name,  and  which  is  sometin^es  er-^ 
roneously  confounded  with  musk.  It  is  a  secretion 
formed-  in  a  hrse  double  glandular  reoeptade,  situated 
beneath  the  tai^  and  whidi  the  dvet,  by  means  of  com- 
pressing muscles,  empties  spontaneously.  When  a  suf« 
fident  time  for  the  secretion  has  been  allowed,  the  ani- 
mal is  put  into  a  long  wooden  cage,  so  narrow  that  the 
creature  cannot  turn  itself  round.  This  cage  being 
opened  by  a  small  door  behind,  a  spoon  or  spatula  ia 
introduced  into  the  orifice  of  the  pouch,  carefully  wrap^ 
ed.  and  its  contents  put  into  a  proper  vessel.  This  ope- 
ration is  performed  twice  or  thrice  a  week ;  and  the 
animal  is  said  to  produce  most  civet  after  being  irrita- 
ted ;  but  the  Quantity  depends  also  on  the  sort  of  nou- 
rishment to  which  it  is  accustomed,  and  the  appetite 
with  which  it  eats.  The  Dutch  dvet  is  generally  less 
adulterated  than  that  which  is  brought  either  from  In- 
,dia  or  the  Levant ;  and  its  average  value  in  Holland 
may  be  stated  at  508.  the  ounce.  This  substance  is  ac- 
counted best  when  it  is  new,  of  a  whitish  colour,  an  unc- 
tuous consistency,  and  a  strong  disagreeable  smelL  it 
is  now  nearly  discarded  from  the  materia  medica ;  while 
nmsk,  ambergrease,  and  other  drugs  have  considerably 
diminished  its  rniutationas  a  perfume. 

It  deserves  to  be  remarked,  that  the  sexes  of  this 
spedes  are  not  visibly  distinguished ;  for,  in  the  male, 
nothing  appears  externally  but  three  apertures,  so  per- 
fectly similar  to  thoee  of  me  female,  that  the  difference 
can  be  ascertained  only  by  dissection. 

The  Third  Fam^fy  ii^udes  the  Cvnomi ,  or  canine  race, 
which  have  usually  dx  cutting- teeth  placed  an  the  same 
line  in  each  jaw ;  tuaks  pretty  strong ;  ^nders  with 
denticulated  margins ;  tongue  smooSi ;  iris  contract- 
ing drculariy;  chws  rar^  retractile;  csecum  very 
short 

1.  Genus  HviSMA,  Cuv.  Canis,  Lin.  Six  cutting 
teeth  in  each  jaw;  of  which  the  lateral  are  the  largest, 
and,  in  form,  pnetty  similar  to  the  tusks,  which  last 
are  very  strong ;  four  toes  on  all  the  feet;  ears  naked, 
kngy  and  stialght;  an  open  sbt  under  the  laO;  the 
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hinder  higher  than  the  fore  part  of  the  body ;  tul  fu^  K»ni« 
nished  with  long  hair ;  a  short  upright  mane.  Resident  ""^ 
in  the  hotter  countries  of  the  old  continent 

*  \.  H,  vrtlgaris,  Geoff.   Canis  hytena,  Lin.  Common  Sfisti 
or  Striped  Hycena.    Body  ash-ooloured,  and  marked 
with  long  black  stripes,  disposed  in  waves,  from  the 
back  downwards,  and  crossing  the  legs  like  bars.    2. 

H.  crocuia^  Canie  crocuia,  Lin.  Spo'led  or  Laughing 
H^aita,  or  Tiger  nolj\  Reddish  brown,  spotted  with 
black.  3.  H,fu9ca^  Geoff.  Brown  Hguena.  Browo, 
with  slight  and  partial  tints  of  greyish. 

*  IT,  vulgaris.  The  hair  of  the  striped  hyaena  is  long,  Com 
erect,  rougti,  and  coarse ;  the  head  broad  and  fiat ;  and  ^*^ 
the  eyes  singularly  expressive  of  sullen  wihlness.    A  Pun 
bristly  mane  runs  along  the  top  of  the  beck  from  head  Ciiiir. 
to  tail.     Th^  tail  is  sl^  and  bushy,  with  pretty  long  ^i  ^^ 
hair,  sometimes  plain,    and  sometimes  barred  with 
black.     Immediately  under  the  tail  there  ia  an  ori6cf, 
which  opens  into  a  sac  or  pouch,  containing  a  substance 

of  the  consistency  of  civet,  but  of  a  "^ttj  rank  and  dis- 
agreeable odour.  The  hyaena  carries  its  head  somewhat 
in  the  manner  of  a  dog,  when  pursuing  the  scent,  with 
its  nose  near  the  ground,  so  as  to  make  the  shoulders 
appear  more  elevated.  It  is  dKiut  the  size  c^  a  large 
dog  or  wolf,  and  resembles  the  latter  both  in  form  and 
disposition,  but  is  chiefly  distinguished  by  the  great 
strength  of  its  limbs,  and  the  remarkable  fullness  of  its 
black  snout.  Its  cry  is  very  peculiar,  beginning  with 
a  moaning  like  that  of  the  human  voice,  and  ending 
with  a  hic&ous  and  violent  bellowing.  When  first  dis- 
lodged from  cover,  or  obliged  to  run,  it  appears  lame 
for  some  little  time,  so  tluit  a  spectator  woiild  sup- 
pose one  of  the  hind  legs  to  be  disabled  ;  but,  afler 
running  a  few  hundred  paces,  this  affection  wears  o^ 
and  it  moves  fleetly  forward.  The  neck  is  so  extreme* 
]y  stiff,  that,  on  looking  behind,  or  on  snatching  ob- 
liquely at  any  object,  it  is  obliged  to  move  its  whole 
body,  somewhat  in  the  manner  of  a  hog.  Its  eyes 
shine  in  the  dark,  and  it  is  supposed  to  see  nearly  as 
well  by  night  as  by  day. 

The  striped  hysena  inhabits  Asiatic  Turkey,  Syria, 
Barbary,  and  many  other  parts  of  Africa.  It  u  a  wild 
and  solitary  animal,  dwelling  i|i  the  cavernous  recesses 
of  mountains,  in  the  clifts  of  rocks,  or  in  subter- 
raneous dens  of  its  own  excavation.  It  usually  lies 
concealed  during  the  day,  and  at  night  roams  abroad 
for  prey.  It  is  stronger  and  more  daring  than  the 
wolf,  and  will  defend  itself  with  great  obstinacy  against 
much  larger  quadrupeds  than  itself,  not  shrinking  from 
the  panther  or  lion,  aUd  sometimes « attacking  the 
ounce,  which  it  seldom  fails  to  subdue.  When  depriv* 
ed  of  other  prey  it  violates  the  repositories  of  the  dead, 
and  drags  out  the  mangled  portions  of  half  corrupted 
carcasses  of  men  and  beasts.  Tliougb  not  grcgaritiitf 
from  any  social  prindple*  hyaenas  sometimes  assemble 
in  troops,  and  follow,  with  dreadful  assiduity,  the 
movements  of  an  army,  from  the  hope  of  feasting  on 
the  slaughtered  bodies.  They  likewise  commit  great 
devastations  among  flocks  and  herds,  and  will  even 
make  nightly  incursions  into  the  villages,  and  catr}  off 
with  them  whatever  they  are  able  to  master.  The  en- 
closures round  houses  do  not  always  protect  dogs  and 
asses  from  their  savage  attacks ;  nor  does  the  sight  of 
man,  or  the  report  of  fire  arms,  deter  them  firom  prowl- 
ing about  a  dead  camel  or  other  carcass. 

With  all  its  fierceness  and  malignity  of  disposition,  in« 
stances  are  not  wanting  of  the  hysena  having  been  ren- 
dered tame,  although  £e  contrary  peaition  haa  been  it« 
peatedly  asserted.^ 
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110.     The  ancients  entertain^  many  absurd  notions  rela^ 

*v  tivt  to  this  quadruped,  such  f»,  that  its  neck  consisted 
of  one  jointless  bone ;  that  it  annually  changed  its  sex ; 
that  it  couldy  by  incantation,  rivet  shepherds  and  shep^ 
Herdesses  to  the  spot  on  which  they  stood,  &c. 

en.  2.  Genus  Fknnbcus,  Desmar.  Snout  elongated; 
daws  short,  half  retractile ;  ears  remarkably  large,  and 
naked  externaUy,  or,  at  most,  covered  with  very  short 
hairs ;  tail  slightly  bushy. 

],  *  F,AraUciis,DemiBx,    Camtcerdo,JJn.    Cerdo, 
Zerda,  or  Fennec, 

^  This  beautiful  little  animal  is  about  ten  inches  long, 
and  of  a  yellowish  white  colour.     Its  eyes  are  lorge^ 

^«    and  of  a  bright  black ;  its  ears  are  of  an  uncommon 

*  tkCy  intenuuly  of  a  bright  roseate  hue,  and  edged  with 
a  broad  margin  of  white  hair,  with  an  orifice  sa  small 
as  to  be  scarcely  perceptible.  Its  legs  and  fee)  are 
shaped  like  tjiose  of  a  dog,  and  its  tail  is  long,  taper* 
ing,  and  tipt  with  black.  It  inhabits  the  vast  desarts 
of  Zaara,  that  extend  beyond  Mount  Atlas ;.  and  is  said 
to  be  called  by  the  Moors,  9erda,  though  Mr,  Bruce, 
who  saw  it  often*  and  who  has  given  an  interesting 
account  of  its  appearance  and  manners,  says  that  its 
poper  name  is  Jamec.  It  feeds  on  insects,  especially 
locusts,  sits  on  its  rfimp,  haunts  the  tops  of  palm-trees, 
barks  like  a  dog,  though  with  a  shriller  voice,  is  very, 
vigilant,  and  so  swift,  wX  it  is  very  rarely  taken  alive. 
Mr.  Bruce's  favourite  specuneh  ate  greedily  of  dates, 
or  any  sweet  fruit,  the  eggs  of  small  birds,  bread,  ho^ 
ney,  sugar,  &c.  "  He  hul,"  continues  the  celebrated 
tmyeller,  '*  a  very  sly  and  wily  appearance.  But  as 
be  is  a  solitary  animal,  and  not  gre^rious,  as  he  has  no 
particular  mark  oS  feelings  about  him,  no  shift  or  par- 
ticular cunning  which  might  occasion  Solomon  to  qua- 
lify bim  as  wise,  as  he  builds  his  nest  upon  trees,  and 
Bot  on  the  rock,  he  cannot  be  the  sapnan  (or  cojf^) 
of  the  Scriptures,  as  some,  both  Jews  and  Arabians, 
not  sufficiently  attentive  to  the  qualities  attributed  to 
that  animal,  hiave,  nevertheless,  erroneously  imagined." 
From  the  discordant  accounts  o^  different  writers, 
we  are  tempted  to  suspect  that  the  cerdo  and  fdinrc 
maj  ultimately  be  found  to  be  distinct  species,  of 
which  the  famner  may  be  more  nearly  allied  to  the 
canine  tribe,  and  the  latter  to  the  family  of  squirrels.  . 
S.  Genus  Canis,  Lin.  &c.  The  head  flat  on  llie 
crown,  with  a  lengthened  snout  The  claws  are  long, 
a  little  curved,  and  not  retractile.  The  females  pro- 
duce many  young  at  a  litter,  and  have  generally  ten 
teats.  They  form  a  camivoious  race,  tearing  what 
thej  devour,  but- capable,  when  urged  by  necessity, 
of  subsisting  on  vegetable  food.  In  their  native  wilds, 
they  frequently  associate  in  numerous  packs,  which 
are  often  sufficiently  powerful  to  make  war  with,  and 
overcome  many  beasts  of  prey  that  are,  individually, 
mudi  stronger  and  more  ferocious  than  themselves. 
Their  rapacity  exceeds  all  bounds ;  flocks  and  herds 
have  been  swept  before  them;  and,  from  the  attacks 
of  some  of  the  mcNre  formidable  species,  even  men 
themselves  have  not,  in  all  cases,  been  able  to  dfect 
their  escape.  Their  habitations  are  burrows  or  dens, 
which  they  scratch  in  the  ground,  or  which  they  find 
Kadv  formed  in  the  clefts  of  rocks,  or  the  deep  recess- 
es of  forests.  In  these  they  generally  deep  during  the 
day,  issumg,  at  the  dose  of  evening,  to  prowl  about 
for  plunder.     Many  of  them  are  extremely  disgusting 

.  in  tnebr  feeding,  preferring  bodies  which  they  ha|ypen 
to  find  exposed,  or  which  they  are  enabled  to  unearth, 
ts  fresh  and  recently  killed  food.    They  thui>  how- 
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ever,  contribute,  especially  nr  hot  eountrtes,  to  the  Masologf • 
health  of  the  human  race,  by  preventing  the  air  from  '^•'Y"*^ 
being  loaded  with  noxious  effluvia,  generated  from  car-^ 
casseS  that  would  otherwise  be  left  to  rot  on  the  soil, 
and  to  scatter  around  them  disease  and  death.  The 
young  are  blind,  and,  in  other  respects,  not  quite 
formed  at  birth.  Most  of  them  attain  to  their  full  size, 
and  arrive  at  maturity  in  about. two  years  j  and  the 
general  duration  of  their  life  seems  to  be  between  four- 
teen and  tw^ty  years. 

•I.  C.familiaris,  Lin.  5cc.   FHmViar,  or  common  dog.  SpeMi 
Tail  recurved,  and  turned  towards  the  left.     ^%  V. 
lupus,  Lin.  &c     Wolf.    Tail  bent  inwards,  and  hang- 
ing down.      S.    C.  l^caon,  Lin.    Black  wolf.    Tail 
straight     *  4.  C.  vulpes,  Lin.  Sic,    Fox, .  Tail  straight, 
tipped  with  white.     5,   C  alowx,  Lin.     Branf-fox. 
Tail  straight,  cmd  tipped  with  black.     *  6.  C.Jagopu9, 
Lin.    Jsaiis,  or  Arctic  fox.     Tail  straight ;  feet  covered 
with  thick  fur.     *  7-  C.  aureus,  Lin.    JacknlL    Pale 
fulvous,  with  straight  taiL      8.    C.  mesomelas,  Lin. 
Cape  jackall,      Feruginous,   with  straight  tail,    and 
black  dorsal  band.      9.    C.  tricolor ^  Geoff.      Thrte^ 
coloured  fox.    Cinereous  above ;  white  beneath ;  a  cin- 
namon coloured  band  along  the  flanks,     10^  C.  Vir^ 
ginianus,  Lin.      Virginian  fox..     Whitish  grey,  with 
straight  tail.      IL    C  decussaius,  Geoff.     C.  dnereo* 
argenteus,  Lin.     Fuhous^necked  fax.    Ashrgrey,  witb 
straight  tail,  and  the  sides  of  the  neck  fulvous.     12. 
C  ar gen  tat  us,    Geoff,  and  Lin*     Siloery  fox.     Deep 
brown,  or  black,  with  longer  hairs  of  a  silvexr  white. 
13.  C*  anlarcticui,  Geoff,  and  Lin.  .  Antarctic  fox.    Ci* 
ncreous  brown ;  villous ;  tail  tipt  with  white.     14.  C. 
cancrivorus,  Geoff.     Cancrivorous  fox,      l/pper  parts 
of  the  body  of  the  colour  of  the  common  nare ;  the 
under  parts  of  a  dim  white,  bordering  on  fawn ;  hind 
legs  black ;  fore  legs  deep  brown.    15.  C  culpams.  Mo* 
lina  and  Desmar.     Cutpeufox.     Deep  brown;    tail 
straight,  Ipng,  and  covered  with  short  hair,  like  that 
of  a  dog.     lb.  C.  cegtfpiiui,  QeoS.    Egyptian  fox.  Yel- 
lowish j  ears  black.     17.  C.  corsac,  Lin.     Corsac  fox. 
Tail  straTght,  fulvous,  with  the  base  and  tip  white. 
18.   C.  karagan,  Lin.     Karagan  fox.     Tail  straight ; 
body  grey ;  and  ears  black.     19.  C  Barbaras,  Lin. 
Barbara  jackalL     Pale  brpwn,  with  straight  tail;  a 
black  descendiiig  forked  band  behind  each'ear;  and 
three  dusky  bands  on  the  taiL    20.  C  Ceilonicus,  Lin. 
Ceylonese  dog.  Ydlowish-gray ;  with  lengthened  snout ; 
long  sharp-pointed  tail;  and  crooked  claws.    21.  C. 
thaus,  Lin.    Surinam  dog.   Greyish  above ;   white  be- 
neath ;  tail  reflected.    92.  C.  mexicanus,  Lin.  Mexican 
wolf.    Ash-coloured,  and  variegated  with  dusky  bands 
ana  fulvous  spots ;  tail  deflected.     28.    C.fuliginosus, 
Sooty  fox.    Of  a  fuliginous  hue,,  with  straignt  tail. 

*  C.  familiaris.    See  Doo.  Pog. 

**  C  lupus.    The  wolf  ia  usually  of  a  pale  ^ey  co-  Worr. 
lour,  with  a  cast  of  yellowish,  but  varies  considerably  Pi'Atk 
in  its  shadings  in  different  parts  of  the  world :  thus,  pF^i'^' 
some  in  France  and  Germany  are  yellow ;  many  of   *^* 
those  in  Russia  are  white ;  sudi  as  inhabit  Canada  are 
often  black ;  and  those  ftam  the  Cape  of  Good  Hope 
are  grey,  striped  with  black* 

Though,  in  appearance  and  habits,  nearly  related  to 
tlie  dog,  the  woix  is  distinguished  by  its  superior  size, 
its  more  muscular  and  robust  body,  and  w  greater 
breadth  of  the  upper  part  of  the  face ;  at  the  same 
time  that  its  whole  form  is  longer,  and  the  oblioue 
position  of  its  eyes,  the  green  colour  of  its  eye*  bails, 
and  its  OMrser  coat;,  give  it  an  air  of  greater  fierfieneaa* 

du 
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Ontology,  traps,  bnUia  Wifli  capelin,  «r  a  bit  of  flesh.    By  far 
^  the  most  interesting  account  whidi  we  have  met  with  of 
iike  manners  of  this  species,  is  that  detailed  by  Sfedler; 
but  we  can  afford  room  only  for  a  part  of  the  passage 
to  which  we  allude.  . 

''  When  we  made  a  halt  torest  by  the  way,  they  gathered 
around  us,  and  played  us  a  thousand  tricks  in  our  view  ; 
and  when  we  sat  still,  they  approached  us  so  closely 
thait  they  gnawed  our  shoe-strmgs.  If  we  lay  down, 
as  if  intending  to  sleep,  they  came  and  smelt  at  our 
noses,  to  ascertain  whetner  we  were  dead  or  alive.  On 
our  Bnt  arrival,  they  bit  off  the  noses,  fingers,  and  toea 
of  our  dead,  when  we  were  preparing  the  grave ;  and 
thronged  in  such  a  manner  about  the  infirm  and  sick^ 
that  it  was  with  difficulty  we  could  keep  them  off. 

"  Every  morning  we  saw  these  audacious  animals  pa« 
troUng  among  the  sea-lions  and  polar  bears  lying  on  the 
atrand,  smelbng  at  such  as  were  asleep,  to  discover 
whether  some  one  of  them  might  not  be  dead.  If  that 
happened  to  be  the  case,  they  proceeded  to  dissect  him 
immediately ;  and  soon  afterwards,  all  were  at  work  in 
dragging  tne  parts  away.  As  the  sea-lions,  in  their 
irieep,  sometimes  overlay  their  young,  the  foxes,  every 
morning,  examined  the  whole  hera  of  them,  one  by 
one,  as  if  conscious  of  this  circumstance,  and  imme- 
diately dragged  away  the  dead  cubs  fix>m  their  dams. 

''  As  they  would  not  suffer  us  to  be  at  rest  by  night 
^rday,  we  became  exasperated  against  them,  young 
and  old,  and  harassed  them  by  every  mean  we  could 
devise.  When  we  awoke  in  the  morning,  there  always 
lay  two  or  three  that  had  been  knocked  on  the  head  tne 
preceding  night ;  and  I  can  safely  affirm,  that,  during 
xny  stay  on  the  island,  I  killed  above  two  hundred  of 
these  animals  with  my  own  hands.  On  the  third  day 
after  my  arrival,  I  knocked  down  with  a  club,  within 
ihe  space  of  diree  hours,  upwards  of  seventy  of  them, 
And  made  a  covering  to  my  hut  with  their  skins.  They 
were  so  numerous,  that,  with  one  hand,  one  could  hold 
to  them  a  piece  of  flesh,  and  knock  them  down  with  a 
stick  or  axe  in  the  other. 

"  From  all  the  circumstances  that  occurred  during 
-our  stay,  it  was  evident  that  these  animals  could  never 
-before  have  been  acquainted  with  mankind,  and  that 
the  dread  of  man  is  not  innate  in  brutes,  but  must  be 
-grounded  on  long  experience. 

"  Like  the  common  foxes,  they  were  the  most  sleek 
^and  full  of  hair  in  the  months  of  October  and  Novem« 
ber :  in  January  and  February  it  was  over-thick :  in 
April  and  May  they  began  to  shed  their  coat :  in  the 
two  followisff  months  ^ey  had  only  wool  on  them,  and 
appeiu«d  as  if  they  went  in  waistcoats.  In  June  they 
dropped  their  cubs,  nine  or  ten  at  a  brood,  in  holes  or 
clefts  of  the  rocks.  They  are  so  fond  of  their  younff, 
that,  to  scare  us  away  from  them,  they  barked  and  y ell^ 
jsd  like  dogs,  by  which  they  betrayed  their  covert.  But 
no  sooner  did  they  perceive  that  their  retreat  was  dis« 
covered,  than  (unless  tbey  were  prevented)  they  drag^ 
ged  the  young  away  in  their  mouths,  and  endeavoured, 
to  conceal  them  in  some  more  secret  place,  On  one  of 
nis  killinff  the  young,  the  dam  would  follow  us  with 
dreadful  bowlings,  by  night  and  day,  for  a  hundred 
versts  or  more,  and  would  not  even  then  cease  till  she 
had  done  her  enemy  some  material  injury,  or  was  her- 
aelf  killed  by  him." 

*  C.  aureus.  The  jackall  is  larger,  and  stands  high- 
er on  its  legs  than  tiie  fox.  The  head  is  of  a  fox*red 
above,  blended  with  cinereous  my  hairs,  which  have 
each  a  blackish  ring  and  tip.  The  upper  lip  is  white  on 
each  side  of  the.  nose,  and  the  thzoat  is  of  the  same 


Jicktil. 
Plats 
CCCLV. 
rig.  19. 


colour.  The  whiskeiPs,  the  long  hatrft  ^  tha  dua,  and  Mirti 
those  above  the  eyesi,  which  are  five  in  number,  m  ^^1 
black.  The  ears  are  fox*red  externally,  and  white  iih 
temally ;  the  neck  and  back  are  aU  over  grey-yellov; 
and  both,  but  eqiecially  the  latter,  are  d^hed  with  t 
shade  of  dusky,  owing  to  the  tips  of  the  long  hsirc  on 
these  parts,  cehind  me  neck,  and  on  the  bade,  is  a 
large  maiking  of  dark  grey,  in  the  form  of  a  lancet, 
wiUi  the  point  turned  toward  the  animal's  tail  I^ 
undw  parts  of  the  body  and  the  l^a  are  of  a  light  rcd« 
dish  yellow,  but  the  shoulders  and  thighs  are  extenallj 
of  a  fox-red.  The  tail  is  straight,  somewhat  lon^ 
and  more  hairy  than  that  of  dte  wolf^  of  a  greyish  yel. 
low,  but  more  inclining  to  fox-red  toward  the  ettremi. 
ty.  The  lenoth  of  the  body  is  about  thirty  inches,  and 
of  the  tail  ejeven.  The  female  is  somewhat  analk 
than,  the  male,  and  has  six  or  eight  teats. 

We  have  bMi  thus  minute  in  our  delineation  of  the 
jackall,  because,  though  v.ery  generally  difiused  in  Asii, 
and  in  many  extensive  districts  of  Anica,  it  has  never- 
theless  been  described,  by  diffierent  naturalists  and  tn- 
vellerai,  in  very  v^gue  ana  even  contradictory  language. 
It  likewise  deserves  our  particular  notice  on  another  ac- 
ooun^  name^jr,  because  Guldenstaed  and  Pennant  have 
been  induced  to  represent  it  as  the  genuine  source  of  all 
the  varieties  of  the  oanine  species.  With  the  latter  it 
certainly  has  some  close  and  intimate  affinities,  audiai 
a  dispositicm  to  associate  with  mankind;  and,  when 
taken  young  and  domesticated,  to  evince  attachment  to 
individuals.  In  this  state,  these  animals  love  to  be  fon- 
dled and  patted  with  the  hand,  and,  when  called  bj 
name,  will  leap  on  a  table  or  a  chair.  They  drink  by 
lapping,  eat  readily  from  the  hand,  are  fond  of  bread, 
and  ddight  in  playing  with  dogs*  Mr.  Hunter  has, 
moreover,  related  the  circumstance  of  a  female  jackal], 
taken  on  board  an  East  Indiaman  at  Bombay,  whik  a 
cub,  and  being  zmpr^mated  by  a  dog  during  the  voy- 
age. Of  the  six  puppies  resulting  from  this  union,  oot 
afterwards  produced  young  from  intercourse  with  a  dflc. 
From  this,  and  other  recentiy  observed  &ct6,  it  should 
seem  that  the  fox,  the  wolf,  the  jackall,  and  the  do^ 
are  all  nearly  related  to  one  another,  and  that  the  jack- 
all  is  more  intimately  connected  with  the  d<^  than  o- 
ther  of  the  other  two.  But  still  we  may  remark,  that 
it  is  distinguished  ft'om  it  by  permanent  external  dia- 
racters,  and  that  its  domestication  is  never  so  complete 
as  that  of  the  dog.  Bufibn  even  accuses  it  of  atapwii- 
ty,  and  of  an  untractable  temper. 

In  their  natural  state,  jackalls  associate  in  packs,  whidi 
vary  in  number,  from  about  forty  or  fifty  to  two  hun* 
dred ;  and  they  hunt,  during  the  night,  in  fiill  cry,  the 
gaaelle,  and  otiier  animals  of  theantel<^  tribe.  Thej 
devour  poultry  and  lambs,  ravage  the  streets  of  vil* 
lages,  and  gardens  near  towns,  and  are  even  said  to  de- 
stroy unprotected  children.  If  fresh  animal  prey  is  net 
to  be  met  with,  they  will  feed  on  roots,  fruits,  or  the 
most  infected  carrion ,-  for  they  greedily  dieter  the 
dead,  and  shrink  not  from  consuming  tne  most  patnd 
bodies.  Their  bowlings  in  the  night  are  loud  and  hi* 
deous ;  for,  when  one  commences,  the  whole  troop  ex- 
ert their  lungs,  and  join  in  one  general  yell.  AU  the 
beasts  of  the  forest  are  roused  by  the  clamour ;  vvi  tbe 
lion,  and  other  predacious  animals,  receiving  it  as  a 
signal  for  the  chace«  ^Hirsue  such  timid  creatures  aa  fiy 
ftom  the  noise.  From  this  circumstance  it  ia;,  that  the 
jackall  has  been  termed  the  lion's  provider.  In  the  day- 
time the  jackalls  are  silent,  and  generally  conceal  them* 
sdves  in  holes  or  dens.  When  they  meet  with  travel- 
lers, they  stop  to  reconnoitre^  them,'  without  any  sy»f  • 
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11I0K7.  toiBt  (tf  fbar.  Ai  *a  proof  of  their  tsttemt  voradty, 
we  maj  mention,  that,  for  want  of  better  fare,  they 
will  eat  even  the  leather  of  harnessing,  or  old  boots  and 
shoes.  ^ 

The  females  breed  once  tuyear,  are  grayid  one  months 
ind  bring  from  five  to  eight  at  a  birth. 
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Tbombs  separate,  or  wanting  on  the  hind  feet  only ; 
grinding  teeth  with  sharp  prominences;  marsupial 
bones  in  both  sexes ;  most  freqaentlv  a  pouch,  or  sim- 
ple longitudinal  duplication  of  the  akin  of  the  belly  in 
the  females^  complete  clavicles;  a  csMnim  and  large 
intestine  ;  the  penis  of  the  male,  and  the  vagina  and 
the  clitous  of  the  female,  with  a  bifurcation ;  teats  in* 
fjTuinal,  and  situated  in  the  pouch  or  doubling  of  the 
skin. 
wu  1.  Genus  Sarioua,  Desmar.  Didelphis,  Lin.  Ten 
loperior,  eight  inferior  cutting  teeth,  of  which  the  in- 
termediate are  the  broadest  and  shorte&t ;  tusks  long 
snd  pointed ;  thumb  of  the  hind  feet  separated,  and 
destitute  of  a  claw  ;  the  other  toes  of  an  equsl  length, 
and  either  free  or  palmated,  and  furnished  with  strong, 
but  tiot  very  pointed  claws ;  tail  long,  naked,  and  pre- 
hensile ;  external  ears  pretty  larj^e ;  tongu^  ciliated  in 
the  margin  ;  sole  of  the  foot  restmg  on  the  ground.  In 
the  three  first  of  the  species  which  we  have  to  particu- 
Isrise,  the  females  are  furnished  with  a  real  pouch  for 
the  reception  of  their  young,  and,  in  the  remaining 
six,  with  a  mere  folding  of  the  skin  for  the  same  pur- 
pose, 
it  LS.  marJUfuaUs,  Diddphis  manujAaUi^  and  cancrivO' 
ra^  Lin.  Avtboyna,  or  Molucca  cp&ssum.  Eight  teats 
within  the  poach.  2.  &  Virginiana,  Didelphit  Firaini* 
caa.  Pennant  and  Geoff.  Long  haired  opossum,  fiody 
covered  with  long  brown  hair ;  head  white,  with  a 
brown  spot  *  3.  S*  opouum,  DtdelpkU  opossum^  Lin. 
Common  or  Virsinian  opossum.  Half  of  the  tail  hairy ; 
a  light  colourecfspot  above  tbe  eyes.  4.  S,  murina^  Di» 
delphis  murifia^  Lm.  Murine  cpossum,  or  marmose.  Tail 
hairy  at  the  base.  5.  S,  catfopoilin^  Didelphis  cayomL 
Un,  and  cfer<igera,Lin.  Mexican^  or  Merian  opossum,  x  ail 
longer  than  the  body,  margin  of  the  orbits  black.  6. 
$,  brachyurat  Didelphis  brachvura,  Lin.  S/iort'taikd  opoS' 
sum.  Tail  short;  etfs  naked;  body  rufous.  7*  S, 
memmimat  Didelphis  memmima,  Cuv.  Yavoch,  or  Litlle 
otler  of  Guiana,  Tail  hairy  above,  nakea  beneath,  and 
nearly  as  long  as  the  body.  8.  S.  crassicaudata.  Thicks 
imkd  opossum.  Tail  large  and  strong;  upper  parts  of  the 
body  of  a  bright  cinnamon  hue,  the  nnder  parts  of  a 
bright  grey.  9*  S.  nusiila,  Didelphis  pusUla,  Desmar. 
D»(irf  opossum,  Boay  of  a  leaden  hue,  and  whitish 
underneath. 
^^  *  S.  opossum.  This  species  is  about  the  siae  of  a  small 
*^  est,  though,  from  the  upright  growth  of  its  fur,  it  ap- 
^y  pears  to  be  a  good  deal  thicker.  Its  general  colour  is 
Ml'  dingy  white.  The  head  is  long  and  pointed  ;  the  mouth 
wide ;  the  tail  about  a  foot  long,  hairy  at  the  origin, 
but  further  down  covered  with  a  scaly  skin.  The  Tegs 
tre  short  and  bUckish.  The  female  is  furnished  with 
slai^e  cavity,  or  receptacle,  which  can  be  opened  and 
doled  at  pleasure,  and  in  whieh  the  young,  hnmedi* 
stely  after  birth,  are  either  placed  by  the  parent  ani- 
mal, or  instinctively  lodge  themselves.  In  this  asylum 
they  have  easy  and  constant  access  to  the  teats,  and  are 
transported  bv  the  dam  from  pUce  to  place.  Two 
bones,  placed  before  the  os  pubis,  and  joined  to  it  as 


their  base,  support  and  serve  to  fix  dm  inilBcIet  whidi  Msxoiofy. 
are  employed  in  opening  the  pouch.  To  these  muscles  '—  f.  ^" 
there  are  antagonists,  woich  serve  in  the  same  manner 
to  shut  it ;  and  diis  office  thty  perform  so  exact! v,  that, 
in  the  living  animal,  the  opening  can  scarcely  oe  dis- 
cerned, except  when  the  sides  are  fordbly  drawn  asun- 
der. When  the  youn^  have  attained  suffident  growth 
and  strength,  they  issue  from  their  retreat ;  but  will 
occasionally  betake  themselves  to  it  again  on  the  ap- 
pearance of  danger,  when  the  parent  carries  them  about 
with  every  symptom  of  the  most  tender  affection. 

When  the  female  is  about  to  litter,  she  chooses  a  place 
in  the  thickest  bushes,  at  the  foot  of  eome  tree,  and, 
aided  by  the  male,  collects  a  quantity  of  fine  grass, 
which  she  forms  into  a  sort  of  rude  nest,  and  in  which 
she  produces  from  four  to  six  young  ones  at  a  time. 

As  the  conformation  of  its  fore  feet  prevents  it  froift 
cither  running  or  walking  very  fast,  the  common  opos- 
sum appears  to  be  very  helpless.  In  recompense,  how- 
ever, for  this  apparent  defect,  it  is  able  to  climb  trees 
with  the  utmost  facility  and  expedition,  and  with  more 
activity  than  most  quadrupeds.  It  eagerly  hunts  aftee 
birds  and  their  nests,  and  is  very  destructive  of  poultry, 
whose  blood  it  sucks  without  eating  the  flesh.  It  also 
eats  roots  and  wild  fruits.  When  pursued  and  overtaken, 
it  will  feign  itself  dead  till  the  aanger  is  over ;  and,  if 
we  may  implicitly  believe  the  account  of  Du  Prata,  it 
will  not,  when  ieiaed  in  this  condition,  exhibit  any  signs- 
of  life  though  even  placed  on  a  red  hot  iron ;  and,  when 
there  are  any  young  in  the  pouch  of  a  female,  she  will 
rather  suffer  both  herself  and  them  to  be  roasted  alivo 
than  give  them  up.  These  creatures  never  move  till 
either  their  assailant  is  gone  to  a  distance,  or  has  con- 
cealed himself,  when  they  endeavour  to  scramble,  with 
all  possible  expedition,  into  some  hole  or  bush.  From 
their  extraordinary  tenacity  of  life,  it  is  a  common  say- 
ing in  North  Carolina,  that,  "  if  a  cat  has  nine  lives,  the 
opossum  has  nineteen."  They  are  of  gentle  disposi* 
tions,  and  easily  tamed ;  but  iheir  smell  is  disagreeable, 
and  their  voice  is  a  sort  of  grunting  squeak.  The  flesh, 
Fhich  is  white  and  well-flavoured,  is  preferred  by  the 
Indians  to  pork ;  and  that  of  the  young  eats  very  much 
like  a  suckmg  pig. 

'  2.  Genus  Dasyurus,  Geoff.    Snout  very' pointed;  Dastv- 
lower  jaw  shorter  than  the  upper;  eight  upper,  six  ^^^ 
lower  cutting  teeth ;  tusks  of  a  middle  sise ;  tail  long 
and  bushy ;  no  pouch  under  the  belly  of  the  female; 
no  thumb  on  the  hind  feet ;  external  ears  pretty  lone 
and  naked;  body  slender.     Resident  in  New  Holland! 

1.  D,  maculatuSf  or  spalied  opossum.     The  characters  S^eda. 
correspond  with  those  of  the  genus.    The  guiiaius  of 
Desmarest  seems  to  be  only  the  female  of  this  apedes, 
or  an  accidental  variety. 

^  3,  Genus  Wombatus,  Geoff.    Head  large  and  flat;  Womba. 
9ix  cutting  teeth  in  eadi  jaw ;  two  tusks  and  sixteen  tus. 
grinders;  body  squat;  legs  short;  hinder  thumb  not 
ver}^  conspicuous;  claws  very  strong;  the  mere  rudi* 
ments  of  a  tail;  external  ears  very  short    Resident  in 
New  Holland. 

*  1.  W.fossory  Desmar.  Digging  womhet.  Its  length  ^pedet' 
from  the  tip  of  the  nose  to  that  o^  the  tail  is  S  feet  7  ^'0*09 
inches,  of  which  the  body  measures  1  foot  11  inches.  J^®"**** 
The  head  is  about  7  inches,  and  theUil  only  five-tenths  cglLV* 
of  an  inch.     The  circumference  behind  the  fore  legs  is  pig.  2JU 
S7  inches,  and  round  the  thickest  part  91  inches.   The 
weiffht  is  from  25  to  30  pounds.     The  hair  is  coarse, 
thinly  set  on  the  belly,  thicker  on  the  back  and  head^ 
and  thickest  on  tbe  rump  and  loins ;  of  a  light  sandy 
brown  tinge,  varying  in  its  ahades,  but  darkest  alon^ 
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tbebidc  The  hftir  on  iha  flMe  Ktft  in  regidur  order 
as  if  it  wen  emathed,  with  ito  ejpta  divergiiif^fraiii  tke 
noie.  In  mm  the  nude  end  ftmle  are  nearly  similar; 
but  the  htler  is  fierhm  rather  the  hesvicat 

This  anknal  has  a  slow  hobbliii^  pace,  and  is  aena* 
rally  ef  a  mild  uid  gentle  disposition,  bat  bites  hard, 
«id  is  fbrioas  ^en  provoked.  It  inhabits  Foomeaux's 
Island,  and  the  moimtaitas  to  the  west  of  Port  Jackson. 
It  lives  nnder  groand,  and  is  aduirably  formed  ftr 
bnrrowing.  Aceording  to  the  aeooant  ^iven  of  it  by 
the  natlvesy  the  wombat  of  the  mountains  is  never  seen 
Airing  tiiedsy,  whereas  that  of  the  isknds  feeds  in  the 
dty-tune,  and  principally  on  grass ;  so  that  probably 
there  are  at  least  two  species  of  thk  genus.  A  male  ■■<- 
dividual  was,  hy  Mr.  Brown  the  naCoralist,  transnutttd 
to  the  care  of  Sir  Evetwd  Home,  and  lived  in  adomes- 
ftic  state  ftr  two  years.  It  bmtowed  in  the  groand 
whenever  it  had  an  opportunity,  and  covered  itself  in 
the  earth  with  surprizing  quickness.  It  was  quiet  d»« 
ring  the  day,  but  constantly  in  motion  durii^  the  night ; 
was  very  sensible  to  cold;  ate  all  kinds  of  vegetables; 
but  was  psrticularly  fond  of  new  hay,  which  it  dispatch* 
•d  stalk  by  stalk,  taking  it  into  its  mouth  like  a  beaver 
by  small  bits  at  a  time.  It  was  not  deficient  in  sagaci- 
ty,  and  appeared  to  be  attached  to  those  to  whom  it  was 
accustomed,  and  who  treated  it  with  kindneu. 

Sir  Evemrd  describes  what  he  conceives  to  be  ano« 
ther  species  of  wombat,  and  which  seems  to  haunt  the 
brancnes  of  the  loftiest  gum  trees. 

4.  Genus  Phalanoer,  La  C^pMe;  Pralamoista, 
Geoff.;  DfDELPHis,  Lin.  Head  broad  and  flat;  the  teeth 
and  toes  as  in  those  of  the  genus  immediately  succeed- 
ing ;  tail  long,  bushy,  not  prehensile ;  skin  of  the  sides 
extended  between  the  four  limbs,  and  contributing  to 
flight;  a  pouch  under  the  beUy  of  the  female;  ears 
very  short ;  caecum  very  large.  Resident  in  the  East 
Indies  and  New  Holland. 

*  J.  P.  voianM^  Didelphis  volant,  Cuv.  Didelpkiipt^ 
iaurui,  Lin.  Petamine,  or  great  flying  opatsum  of  New 
HoUand.  Blackish  grey,  tinged  with  ferruginoiiS)  whi^ 
tish  beneath.  2.  P.  icttireus,  DUetpkis  sciurea^  Lin. 
Sqmrrel  opmsum.  Fale  grey  above,  snow-white  be- 
neath. 

•P.  eotaw.  The  body  is  about  the  siae  of  a  full- 
grown  eat)  or  a  small  rabbit,  and  the  genend  appear- 
ance of  the  ttiimal  is  similar  to  that  of  a  flying  squirrel. 
1^  the  extension  of  Uie  loose  skin  of  the  sides  and 
belly,  when  it  stretches  out  its  legs,  the  surface  of  its 
body  is  incRttsed,  and  the  creature  is  enabled  to  keep 
itself  buoy  snt  in  Uie  air,  until  the  projectile  force  of  its 
leap  is  exhausted,  when  it  naturally  descends.  Thus  it 
is  capable  of  darting  from  tree  to  tree,  and  over  a  space 
of  nearly  a  hundred  ^ards;  but  it  always  ascends  to  the 
top  of  a  tree  before  it  takes  its  leap. 

5.  Genus  Cascoib,  La  C^pdde;  Phalakobii,  €uv. 
DiOBtPHia,  Lin.  Head  broad  and  flat;  six  cutting 
and  six  canine  teeth  in  the  upper  jaw;  two  long 
Hat  cutting  teeth  projecting  ferwaid,  or  three  very  small 
tusks  on  eadi  side  in  the  under  jaw ;  ten  tuberculated 
grinders  in  each  jaw ;  two  or  three  toes  of  the  hind 
feet  united  to  the  claw,  and  shorter  than  the  others ; 
thumbs  separate,  snd  without  daws ;  no  flying  mem- 
brane; external  ears  very  short;  caecum  verv  large; 
clavicle  short  and  strong ;  an  abdominal  pouch  in  the 
female ;  tail  prehensile.    Resident  in  the  islands  of  the 

Indian  seas. 

1.  C.  Ambainensk,  La  C^pMe;  DiMpkU  arientalU, 
Lin.     Oriental  opostum,  o^.pkalanger.  Busty  white  be^ 
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neatb,  with  a  bkdc  dorsal  Kno ;  tnilflalfli^aa  &a'b»i  Mg 
dy,  and  haiiy  to  near  the  middle.  ^"^^ 


SECOND  DIVISION. 
Absence  of  at  least  one  description  of  teeth. 

ORDER  IV.    RODENTIA. 

No  canine  tecA,  except  in  tike  first  genns^  whidiki 
been  retained  in  tliis  dirision,  on  account  of  in  dsie 
affinity  with  the  kangaroo;  cutting  feetlT  srpsnled 
from  the  grinders  by  a.  vacant  space;  grindeis  msit 
frequently  with  blunted  prominenoee,  havina  dicir 
crown  somewhat  flat,  and  formed  of  transverse  liauna 
rarely  furnished  with  shar|»  pmnts;  intestines  v«y 
long ;  cscum  very  capacious;  daviclee  freqtMntly  en* 
tire;  sometimes  an  aodominal  pooch ;  daws  crooked 
and  not  retractile;  thumb  Of  tne  hind  feet  sepsfilcd 
only  in  two  spedes.  This  order  has  been  cenffnicat* 
ly  distributed  into  four  sectMms. 

SSCTION  I. 

A.  More  than  two  cutting  teeth  in  the  upper  jaw; 
sometimes  tusks  in  the  vpper  jaw ;  ten  grinders,  with 
transverse*'ridges  in  each  jaw ;  an  abdominal  pooch  is 
the  females,  for  the  reception  of  the  young  at  birtli ; 
the  hind  quarter  much  Kn^^  than  the  fore ;  hind  \tp 
very  long,  resting  wholly  on  the  ground ;  four  toei  oo 
the  hind,  and  five  on  the  fbre  feet;  tsdlhaify, my 
thick,  not  prehensile,  and  occasionally  serving  the  par- 
pose  of  an  additional  hindfiiot;  davides  veiy  ihsit 
Resident  in  New  HoUand. 

1.  Genus  PoTonOfjs,  Deimar.  KAWOvnns,  Gov.  lod  Potc- 
Geoff.  Macropus,  Lin<  Six  cutting  teeth  m  the  upper  viH' 
jaw,  of  which  the  two  iBtermediate  project ;  two  taski 
in  the  lower  jaw ;  hind  legs  long;  four  toes  on  the 
fieet,  of  which  the  two  innermost  ere  united  to  the  bsit 
of  the  claws ;  tail  strong  and  pointed ;  ears  pretty 
short,  and  whiskers  small. 

*1.  P.  anrrtaa^,  Geoff.  Maerepue  minor,  Lin.  Le^S/iCKU 
ier  KenguroOf  ret  kaneuroo,  or  kangMToo  rat.  Biawa 
above,  ash-coloured  bdow.  In  general  shape  it  Bodi 
resembles  the  kanguroo;  bnt  it  is  much  smaller,  leu  ri^ 
gant  and  pleasing,oovered  with  a  coarser  hair,  and  hss  d» 
Eesd  somewhat  liattcned  sideways,  and  reeemhling  tine 
of  a  rat  Its  manners  are  liiale  known  ;  bbt  thrjr  «t 
supposed  to  be  anelogoos  to  those  of  the  kanguroa 

2.  Genus  Kanourus, Cuv.  snd  Geoff.  DinaLPHi«,  Lb*  K^*^ 
Six  flat  equal  cutting  teeth  in  tfhe  upper  jaw,  two  reiy  ■^^ 
large,  and  projecting  in  thelowerjaw ;  no  tusks  hi  the 
upper  jaw ;  four  toes  on  the  hind  feet,  the  two  iniier- 
most  very  small,  and  united  to  the  base  of  the  dswi; 
tail  remarkaUy  strong  and  pointed ;  ears  long,  or  cf  t 
middling  size ;  nowmskera. 

•l.  i^.  giganteiu,  Geoff.  Diielpkie major,  Lin.  Macrih  Sr^ 
pu»  major,  Shaw,  &c.    Greo<  jhtftgaroo.    Brawniib, 
with  sharpish  ears,  and  the  foro  fm  furnished  with 
five  toes.  S.  K,phikmder,  Geoff.  DiiUpki$  6nm«»i,l^ 
Javan  opoisem.    Short  naked  tail,  and  long-losd  hod 

•i.  K,  giganteuf.  We  have  an  aceowit  of  tkefirst  ^^^^ 
covery  of  this  singular  and  ekffant  quadrujped  in  Cook'i  ^, 
Voyages.  The  general  siae  of  a  full  grown  kanganio ^^^iv 
is  at  least  equal  to  that  of  an  ordinsrr  weep;  bBtiOisef\(.U 
specimens  have  been  met  with  wbieh  waro  nearly  ome 
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iioioer.  feet  in  l^nflA  ihomtlw  Sp^At  fl«M  ta  tbe  end  of  Omb 
Uil»  and  which  we^hed  apwards  of  1 50  lb.  The  great- 
est ciFcumlereiice  ia  rousd  the  bottom  of  the  belly  and 
hipa,  as  it  is  very  slender  about  the  head  and  neck,  and 
iocreaaea  gradually  downwards.  The  fore  legs  of  th^ 
larmt  individuala  are  about  aineteea  inches  in  lenj^^ 
and  die  hisder  ihme  fieet  seven  iacbea.  From  this  ex« 
traordinaiy  disproportion,  it  has  iseen  generally  preaia- 
med  that  the  former  are  incompetent  to  the  purposes  «f 
walidng  or  runniDg',  and  only  serviceaUe  in  digging 
the  earth,  and  io  conveying  food  to  the  aaouth ;  but 
Lahillardi^  meBtaons,  that  one  of  his  people  shot 
a  young  lungureo  on  the  shore,  which  uaea  aU  its 
fourfeet  inastemptiog  to  make  ita  escape;  and  those 
who  have  oentcmplatra  tbe  aniroa]  when  at  latm,  orast 
have  remarked,  mat  k  every  now  and  then  placea  its 
fore  feet  on  the  ground.  The  hind  legs,  which  «»  bate 
and  caUoiis  ben«th,  are  very  atnmg ;  and  when  Mtttaig^ 
the  animd  rests  on  the  whole  of  tbair  length,  its  putnp 
being  elevated  several  iaehes  ^Fom  the  ground.  Tae 
head  somewhat  nserables  that  of  a  deer ;  and  ibe  eat- 
pression  -of  the  countenance  is  mild  and  placid.  Tbe 
eyes  are  large,  the  mouth  is  rather  small,  and  the  neck 
is  slender  and  finely  proportioned.  The  prevailing  co- 
lour is  an  elegant  pale  brown,  lighter,  or  more  inclining 
to  whiteness  on  the  abdomen.  The  pouch  is  situated 
in  the  same  manner  as  in  the  opossum,  and  ia  extreme- 
ly large  and  deep.  Within  it  are  two  teats,  althouf^, 
in  so  ur  as  has  been  hitherto  observed,  the  female  brings 
but  one  young  at  a  time,  and  that  so  vmey  diminutive  at 
ita  exclusion  from  the  uterus,  as  scafoelqr  to  exceed  an 
inch  in  length,  and  to  weigh  bnt  SI  grains.  At  this 
early  period  of  its  growth  tbe  mouth  is  mer^  a  round 
hole,  just  large  enough  to  reoeive  the  point  ef  *the  nip- 
ple ;  but  it  gradually  extends,  till  it  is  capable  of  receiv- 
ing the  whole  nipple,  which  then  lies  in  a  groove 
fonned  in  the  midale  of  the  tongue,  and  well  aidapted 
to  that  purpose.  It  seems  probable,  that,  in  the  first 
state,  it  is  attached  to  the  teat  by  a  viscid  substance, 
whidi  is  always  found  in  the  uterus.  At  this  time, 
feeble  as  it  may  mpear  in  other  respects,  the  fore  pawa 
aie  comparadvelv  iaige  and  strong  to  fiadlitate  its  mo- 
tions in  tbe  poiu^  whereas  the  hind  legs,  whidi  are  a^ 
terwards  to  become  long  and  stout,  are  both  shorter  and 
smaller  than  the  others.  The  young  one  continues  to 
reside  in  the  pouch  till  it  has  attained  its  full  conforma- 
tion ;  and  even  after  it  has  auitted  the  maternal  retreat 
it  often  nmB  into  it  for  shelter  on  any  iqppearance  of 
dai^ger. 

From  the  peculiar  structure  of  the  kanguroo,  there 
can  be  little  doubt  that  its  principal  jprogresuve  motion 
ii  perfinrmed  by  kape.  It  has,  m  &ct,  been  seen  to 
^ving  over  twenty  feet  at  a  bound,  and  this  so  often  re- 
pested  in  anooes8ion,astorivalthe  fieetness  of  the  grey- 
hound ;  besides  which,  it  has  been  known  to  dear  an  ob- 
Btade  0^  nioefeet  perpendicular  height  It  has  also  great 
strength  in  its  tail,  which  it  soraetimesemploys  as  a  wea- 
pon m  defimce,  and  with  which  it  can  strike  so  farcibly 
as  even  to  bv^  a  man's  leg.  When  seiaed  by  the 
hounds,  it  turns  round  in  a  moment,  and  catc^ung  hdd 
widi  the  nails  of  its  fore  jpaws,  strikes  with  those  of  its 
hmd  feet,  and  wounds  its  persecutors  severely.  The 
native  dogs  of  the  country,  which  are  fiercer  tnan  our 
gieyhounds,  hunt  and  lull  the  kai^puroo  with  more 
certainty. 

This  qnadiuped  genet aUy  feeds  standing  on  its  four^ 
iaM,  ana  diinks  by  lapping.    When  in  astateofcap- 
tiviQr  it  baa  sometinits  a  trick  of  springing  forward, 
and  kieking  with  iu  bind  ftet  w  a  very  forcible  man* 


ner.  {.ike  the  Mm  markmuh  it  baa  tbe  proper^  of  Msxoioey. 
sq)ai!ating  to  a  considerable  distance,  and  at  measure,  ^'■nr^^ 
the  two  long  ft'ont  teeth  in  the  upper  jaw.  It  lives  en- 
tiM^y  on  vegetable  substances,  and  cmefly  on  grass.  In 
their  naturJ  state,  they  are  said  to  teed  in  herds  of  thir- 
ty or  forty  ;  and  one  is  generally  observed  to  be  sta- 
tioned en  die  watch  at  a  distance  from  the  rest  When 
fed  on  hard  -food  it  has  been  observed  to  ruminate; 
but  this  is  by  no  means  its  constant  piactioe,  although, 
fii^  the  peculiar  stnu^sire  of  its  stomach,  r^purmta- 
tion  of  the  contents  ef  that  viscus  into  the  moum  ia 
veiT  easily  performed. 

The  kanguroo  may  now  be  considered  as  in  a  great 
measure  naturalised  in  England,  having  propagated  in 
the  rovai  domain  of  Riclnnond,  where  they  nave  been 
kept  mr  a  series  of  years.  Their  fieah  has  been  compar- 
ed to  that  of  coarse  mutton. 

Sbctxon  !!• 

B.  Twecylindrieal  and  very  strcm^  cuttiiig  teeth  in 
each  jaw ;  a  pouch  under  the  belly  ot  the  female ;  fine 
and  hind  feet  of  nearly  e<pd  length;  five  strong  toes 
on  each  foot,  fdmiahed  with  very  stoutdaws,  with  ex« 
oeption  of  the  hind  thumb,  ndiicfa  is  separated  and  cUw- 
less ;  davides  and  marsupial  bones ;  ears  of  moderate 
siae ;  tail  very  short ;  boay  squat    Resident  in  New  ., 

Holland. 

1.  Genus  Phascoloiiys,  Geoff.    Characters  corre-  Pkabco- 
sponding  with  those  of  tbe  section.  lomts. 

1.  P.  Ausiralasienris,  AuHrakuian  phtueokm^  Hair  Speckt, 
brown^  bushy,  long ;  Uul  remarkably  abort 


Section  III. 

C.  Two  cutting  teeth,  ver^  much  compressed,  and  as 
Inoad  as  high ;  no  abdmninal  pouch ;  exiaremities  of 
nearly  the  same  length ;  five  toes  on  eadi^oot,  of  which 
four  of  those  on  the  fore  feet  much  dongated;  thumb  . 
on  the  hind  feet  separated,  and  furnished  witfi  a  flat 
nail ;  ears  large  and  naked ;  clavicles  in  the  skeleton  ; 
tail  very  long  and  bushy ;  two  inguinal  mammap.  Re* 
sident  in  the  East  Indies. 

1.  Genus-CHUKOMYs,  Cuv.  Sciurus,  Lin.  Sa,^^ 

I,  A.  Madagascartensis,  Madagascar ^^irreL  BladK,  g^. 
with  the  nose,  ears,  and  under  parts  yellow-wbite.  ^^'^^'* 

Section  IV. 

D.  Two  very  long  cutting  teeth  in  each  jaw ;  no  ab- 
dominal pouch,,  or  separate  thumb  on  the  hind  feet 
They  oon^tute  the  Rodeniia,  or  Gnaxoert,  nroperly  so 
caUed,  and  are  distributed  into  the  ensuing  tamilies. 

Firsi  Famify^  Sciuhii,  or  the  Mtirrel  tribe.  Cutting  Scivbii. 
teeth  simple,  compressed,  sharp-edged ;  tail  long,  fur- 
nished with  hair  parted  by  a  furrow ;  extremities  near«* 
Iv  equal  in  length ;  five  toes  <m  the  hind  foot,  four  on 
toe  fore  feet;  entire  davides;  ears  strait,  and  of 
-moderate  length ;  eyes  large. 

The  animw  belonging  to  this  elegant  fiunilv  are  j^ 
markaUe  for  the  liveliness  of  thdr  dispoaitums,  the 
quickness  of  their  motions,  and  the  general  beauty  and 
neatness-of  their  nqpearance.  They  dhob  trees,  and 
spring  from  branch  to  branch  with  astonishing  i^plit¥« 
Some  of  them  ,are  ftunished  with  hairy  membranea,  m 
the  form  of  a  lateral  and  expansile  skin,  wtudi  enabkn 
them  to  leiy  occaaJonaHy  from  one  tree  to  another.  But 
tboiigh,  from  this  dicumstanee,  thij^  are  oaDed/^ia^ 
agvirreir,  they  are  incapable  ef  oontuming  their  ySmt 
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motion  in  the  manner  of  bats.  The  tails  of  all  the  tree 
squirrels  are  very  long,  bushy,  and  li^ht,  having  the 
long  hairs  so  extended  towards  one  another,  as  to  ren-^ 
der  this  appendage  wider  than  deep.  In  the  extensive 
leaps  which  the  animals  take  from  tree  to  tree,  their 
tail  seems  to  serve  the  same  purpose  which  the  feather 
does  to  an  arrow ;  for  it  balances  the  body,  and  renders 
their  motion  through  the  air  much  more  steady  than  it 
would  otherwise  be. 

The  greater  number  of  the  species  live  almost  entire- 
'  ly  in  woods,  and  make  their  nests  in  the  hollows  of 
trees ;  but  others  burrow  in  the  earth,  and  are  there- 
fore called  ground  squirrels.  They  live  entirely  on  ve- 
getable food,  particularly  nuts  and  other  fruits.  When 
on  the  ground  they  advance  by  leaps,  and  in  eating 
they  sit  erect,  and  hold  their  food  in  their  fore  paws. 
Many  of  them  may  with  care  be  rendered  docile ;  but 
when  irritated  they  attempt  to  bite.  The  skins  of  all 
the  species  are  consideraUy  valued  as  fur,  and  their  flesh 
is  a  very  palatable  food. 

1.  Genus  Ptbromys,  Cuv.  Scivrus,  Lin.  Skin  of 
the  sides  extended  into  a  membrane  between  the  fore 
and  hind  feet.     Inhabits  both  continents. 

1.  P.  pelaurUkt,  Sciuruf  petaurisia,  Lin.  Taguan,  or 
sailing  squirrel.  Deep  chesnut,  and  sometimes  black 
above,  whitish  beneatn.  *  2.  P.  vohns,  Sciurus  volans. 
Lin.  Polateuche,  common  European,  or  Lapland  flying 
squirrel.  Pale  grey  above,  white  beneath.  8,  P.'  Ca- 
nadensis, Geoff.  Sciurus  volans,  var.  Liti.  Japan,  or 
Canadian  fi^fing  squirrel.  Whitish  grey  above,  fine 
white  beneath.  4.  P.  volucella,  Sciurus  volucella,  Lin. 
Virginian  Jfying  squirrel.  Brown  above,,  yellow- white 
beneath.  5.  P.  Sahrina,  Sciurus  sahrinus,  Lin.  »S>- 
vern  fiying  squirrel.  Rusty  brown  above,  yellowish- 
\irhite  beneatn,  with  flatish  and  villous  tail. 

*  P.  vohns.  The  length  from  nose  to  tail  is  about 
^x  inches  and  a  quarter ;  the  tail  is  shorter  than  the 
body,  thickly  furred,  of  a  slightly  flattened  form,  and 
rounded  at  the  extremities.  That  it  may  the  better  ac- 
complish its  flying  movement,  the  thumb  of  the  fore 
feet  18  stretched  out  to  a  considerable  length  within  the 
membrane,  so  as  to  appear  in  the  skeleton  like  a  long 
bony  process. 

I'his  species  inhabits  the  birch  and  pine  woods  of 
Finmark,  I«apland,  Lithuania,  &c.  and  occurs  in  the 
woods  of  the  Uralian  mountains,  and  in-  the  country 
which  intervenes  between  that  chain  and  the  river  Ko- 
lyma. It  is  the  only  flying  squirrel  that  lias  been  hi- 
therto observed  in  Europe.  It  resides  in  the  upper  hol- 
lows of  trees,  where  it  makes  its  nest  of  the  softest 
mosses.  Except  in  the  breedings  season  it  leads  a  so- 
litary life ;  ana  it  never  appears  in  the  day-dme.  It 
subsists  principaMy  on  the  leaf  buds  and  catkins  of  the 
birdi,  and  on  Uie  buds  and  tender  shoots  of  pines,  which 
impart  to  its  juices  a  strong  resinous  odour,  and  to  its 
excrement  the  property  of  burning  strongly,  and  with 
a  pitchy  scent.  It  seldom  comes  rorth  in  bad  weather; 
but  certainly  does  not  hybemate,  as-  it  is  frequently  ta- 
ken durii^  winter  in  the  traps  that  are  laid  for  the  grey 
squirrel  From  the  similarity  of  its  colour  to  that  of 
the  birch  bark,  it  is  of^  preserved  from  the  attacks  of 
predacious  birds.  In  springing  from  tree  to  tree,  it  nei«- 
fher  takes  a  horizontal  nor  a  perpendicular,  but  an 
oblique  direction,  and  glides  from  the  top  of  one  to  the 
midale  of  another.  Tne  ftmale  brings  two  er  three, 
and  sometimes  Ibur  at  a  brood.  When  she  goes  abroad 
jn  quest  of  provender,  she  carefully  wraps  up  her 
young  in  the  moas  of  the  nest  When  hj  them  sne  be- 
0|p^s  OD  them  the  most  marked  attentnms^  brooding 


over  them,  and,  with  her  expanded  memt>rane,  sbeher-  M'H^_ 
in^  them  from  the  cold.  Tney  are  produced  without  "^r^ 
hmr,  remain  blind  for  fourteen  days,  grow  very  «low- 
ly,  and  can  scarcely  be  preserved  au ve  ^  taken  from  the 
nest.  The  full  grown  individuals  are  tamed  with  diffi- 
culty,  and  are  very  apt  to  pine  and  die  in  confinement 
Their  furs  are  of  little  value,  though  often  put  into  the 
bundles  of  those  of  the  grey  squirrels,  with  a  view  to 
defraud  the  purchaser. 

2.  Genus  8ciURt7s,  Lin.  &c.     Lateral  flyingmems.rtf. 
brane  wanting.     Resident  in  both  continents. 

*  1.  S.  vulgaris.  Common  squirrel.  Reddish  farownV''i?' 
above,  white  beneath.;  ears  pencilled,  or  bearded  at  the 
tip.  2.  iS.  cinereus,  Grey  squirrel.  Cinereous  above^ 
white  beneath;  ears  beardfess.  3.  S.  Carotiniensif, 
Carolina  squirrel.  Body  mixed  with  grey,  white,  and 
rust  colour  above,  white  beneath ;  ears  naked ;  tail 
brown^  mixed  with  black,  and  edged  with  white.  4. 
S.  cajHsiratus,  Bosc.  Black- cop  squirrel.  Colour  ya- 
rying  from  white-grey  to  perfect  black  ;  extremity  of 
the  nose  and  tips  of  the  ears  white ;  crown  of  the  head 
black.  5.  S.  maximus.  Great,  or  Malabar  squhrd^ 
Brown  above,  with  three  longitudinal  yellow  stripe?, 
pale  beneath;  tail  marked  with  black  stnpes.  G.S.dscUn' 
schicus,  Camatic  squirrel.  Body  of  a  bnck-dust  colour ; 
lateral  stripes  and  orbits  white ;  tail  black.  7.  S.  as- 
tuans,  Brazil  squirrel.  Grey  above,  yellow  beneath ;  a 
white  stripe  along  the  belly ;  tail  round,  and  Aig«l 
with  black  and  yellow.  8.  S.  ptt stilus,  Geoff.  Dtrntf 
squirrel.  Light  brown,  shaded  with  cAivaceous ;  whi<(* 
kers  black.  9.  S.Jlnvus,  Fair  squirrel.  Yellow,  nith 
rounded  ears.  10.  S.  Uudsonius,  Hudson's  Bnxf  iouW* 
reL  Ears  naked ;  back  dark  gre^ ;  belly  ash-cuiour- 
ed;  tail  dark  grey^  ringed,  and  tipt  with  black.  1). 
S.  Madagascarensis,  Madagascar  squirrel.  Black,  with 
the  nose,  ears,  and  under  parts  yellowish- white,  and 
very  long;  taper  tail,  li^  S.  niger.  Block  sauinrf. 
Black,  with  beardless  ears.  1 3.  S.  variegalus,  Ctxptal* 
Hn  squirrel..  Somewhat  rusty  above,  orange-tawny  be- 
neatn, with  the  upper  parts  varied  crosswise  with  black, 
brown,  and  whitish.  14".  S.  rufivenier,  Geofll  Tafrrnf 
bellied  sqtiirrel.  Back  rufous  brown ;  belly  dingy  ru- 
fous ;  tail  brown  at  the  base,  and  somewhat  Xxffvy  st 
the  tip.  15.  S.  erithopus.  Digging  squirreh  Badt 
grey-brown;  belly  grey;  tail  brown,  and  sprinkled 
with  yellow  hairs.  16.  S.  Gettdus,  Barbarij  squirrd. 
Brown,  with  four  longitudinal  white  stripes.  I7»  ^» 
palmar  urn.  Pa/ m  squirrel.  Brown  above,  pale  below; 
the  upper  parts  marked  with  three  longitudinal  yellow- 
ish stripes,  and  the  tail  with  blackish  stnpes.  18.  S. 
striaius  and  Mexwanus,  Lin.  Striped.  <w  Mexican  sqnir' 
ret,  "Yellowish  or  ash  brown,  with  five  or  seven  longi- 
tudinal white  or  black  stripes. 

*S.  vulgaris.  The  common  squirrel  usually  measumCtfaoj 
about  eight  inches  from  nose  to  tail,  and  the  tail  about  n*'* 
In  winter  it  is  tinged  with  a  deeper  catt 


seven. 


grey,  and  in  the  northern  latitudes  it  becomes  complete- 
^  grey.  The  ears  are  ornamented  with  l<Hig  tufb  of 
hair ;  the  eyes  are  large,  black,  and  lively ;  the  fort 
legs  are  curiously  furnished  with  strong  stiff  luirs, 
which  project  on  each  side  like  whiskers ;  and  the  daws 
are  so  strong  and  sharp  that  the  animal  can  readilj 
ascend  the  smoothest  trees.  Its  greatest  ornament  if 
the  tail,  which  serves  as  a  protection  fixxn  the  cdd,  b^ 
in^  large  enough  to  cover  the  whole  body,  as  the  bog 
hairs  are  disposed  horizontally  on  each  side. 

This  speaes  is  a  native  of  almost  all  parts  of  Europe, 
as  well  as  of  the  northern,  and  temperate  partioos  ti 
Asia.    In  Siberia  it  is  extremely  abundant;  whitH  in 
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the  CniTie»,  where  the  fbrestfl  yield  an  exuberance  of 
nuts,  not  a  squirrel  is  to  be  found.  Early  in  springs 
tjie  males  are  particularly  nimble  and  frolicsome,  and 
may  be  observed  to  exhibit  wonderful  pnxifs  of  agility, 
while  the  females,  like  true  coquettes,  feign  to  avoid 
them  by  a  variety  of  entertaining  sallies.  In  warm 
summer  evenings,  they  may  also  be  seen  playing  their 

gambols  among  the  trees ;  but  they  seem  to  drnd  the 
eat  of  the  sun ;  for,  during  the  day,  they  commooly  re- 
main in  their  retreats,  reserving  their  principal  excur- 
sicms  for  the  ni^t  This  retreat,  or  nest,  is  generally 
formed  among  the  large  branches  of  a  great  tree,  where 
they  begin  to  fork  off  into  small  ones.  Having  selected 
the  part  where  the  timber  is  beginning  to  decay,  and 
where  a  hollow  may  be  more  easily  efiected,  the  squir« 
rel  commences  her  operations  by  making  a  kind  of  level 
between  these  forks,  and  then  fetching  twigs,  moss,  and 
dry  leaves,  binds  them  so  closely,  that  wey  can  resist 
the  most  violent  storm.  This  part  of  the  structure  is 
covered  on  all  sides,  and  has  but  a  single  opening  at 
top,  just  large  enough  to  admit  the  animal;  and  this 
opening  is  itself  derended  fh>m  the' weather  by  a  kind 
of  canopy,  formed  like  a  cone,  so  as  to  throw  off  the 
nun,  however  heavy  it  may  fall.  The  inside  is  soft, 
roomy,  commodious,  and  warm.  The  store  of  nuts, 
acorns,  &c.  which  these  provident  creatures  lay  up  for 
their  subsistence  during  winter,  is  seldom  found  in  the 
nest  itself,  but  in  the  hollows  of  the  tree,  carefully  heap- 
ed, and  where  it  is  never  touched  but  in  cases  of  emer- 
gency, when  no  food  is  to  be  liad  abroad.  Thus  the 
same  tree  serves  for  a  retreat  and  a  magazine ;  and, 
without  leaving  it  during  the  winter,  its  inhabitant  pofl^ 
seases  all  those  enjoyments  which  its  nature  is  capable 
of  receiving.  If  the  winter  should  prove  more  severe 
and  tedious  than  usual,  the  stock  of  provisions  is  some- 
times consumed  before  the  ground  is  quite  uncovered. 
In  this  case,  which  seldom  occurs,  the  animal  descends 
from  the  tree,  and  scratches  under  the  snow,  where  it 
finds  sufficient  food  to  preserve  its  existence  till  the 
trees  again  put  forth  their  buds. 

This  little  quadruped  is  extremely  watchful ;  and  it 
is  alleged,  that  if  the  tree  in  which  it  resides  is  but 
touchcxl  at  the  bottom,  it  instantly  takes  the  alarm,  quits 
its  retreat,  and  glides  from  tree  to  t^^ee  till  it  is  beyond 
the  reach  of  danger..  For  some  hours  it  remains  at  a 
distance  from  home  until  the  alarm  has  subsided,  and 
then  it  returns  by  paths,  which,  to  nearly  all  quadru- 
peds but  itself,  are  utterly  impassible.  Owing  to  its 
wonderful  activity,  it  is  very  difficult  to  take  a  full 
grown  squirrel  alive ;  but  schooUboys  sometimes  con- 
trive to  lay  hold  of  it,  by  assembling  in  the  woods,  and 
Cluing  theoiiimd  with  loud  noises,  when  it  seems  to 
iU  presence  of  mind,  and  fall  to  the  ground.  The 
squirrel  expresses  the  sensation  of  pain  by  a  sharp  pierc- 
ing cry,  and  that  of  pleasure  by  a  sound  not  unlike 
the  purring  of  a  cat.  Besides,  when  teased  or  irritated, 
it  occasionally  utters  a  loud  growl  of  discontent,  ft 
has  been  remarked,  that  its  guDet  is  very  narrow,  to 
prevent  the  food  firom  being  disgorged,  in  descending 
trees,  or  in  leaping  downwards.  The  sqoirre]  is  not 
met  with  in  open  fields,  and  seldom  near  houses,  but 
affects  tall  and  aged  forests  It  has  an  aversion  to  wa. 
ter,  and  <intisfies  its  thirst  with  the  dew  or  rain  collect, 
ed  on  the  lesives,  and  in  the  hollows  of  trees.  In  sum- 
mer, it  feeds  on  almonds,  waLiuts,  haael  nuts,  filberta^ 
beech-mast,  acorns,  and  the  bads  and  young  riioots  of 
trees.  In  a  f-tate  of  ci  ntivity,  it  will  also  eat  a  grest 
variety  of  fruits,  and  otner  vegetable  substances,  and  is 
delighted  with  sugar  and  sweetmeats.    The  young  are 
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generally  three  or  four  in  number,  and  are  produced  Msstiiogy. 
abput  the  middle  of  summer,  and  sometimes  earlier*  —  i  — ' 
They  are  capable  of  being  tamed,  but  not  without  trou- 
ble and  attention;  and  in  a  domestic  state  they  exhibit 
great  individuali^  of  talent  and  disposition.  It  is  a 
cleanly  animal,  destitute  of  offisnsive  odours,  and,  as  an 
an  article  of  food,  not  unpalatable.  In  some  parts  of 
Scotland,  into  which  squirrels  have  been  introduced^ 
they  have  proved  very  hurtful  to  young  plantations. 

Second  Family.    Glirini. 

Cutting  teeth  in  the  upper  jaw,  simple  and  wedge*  GLiaiwi: 
shaped ;  those  in  the  under  jaw  slightly  sharpened  oc 
obtuse ;  grinders  grooved ;  no  cheek-pouches ;  the  pos- 
terior extremities  always  much  longer  than  the  ante- 
rior;  taillcmg  and  hairy ;  eyes  large ;  ears  pretty  long ; 
body  lengthened  and  slender. 

1.  Genus  Dipus,  Lin.  &c.  Heds  very  hi^;  nose  Oirvs. 
short  and  broad;  hinder  extremitiea  very  long;  toes 
of  the  hind  feet  varying  in  number  from  three. to  five, 
placed  unequally ;  daws  triangular ;  <»ily  four  toes  on 
the  fore  feet,  funiished  with  crooked  claws,  with  the 
rudiments  of  a  clawless  thumb;  tail  covered  with 
smooth  hair  at  its  base,  and  more  bushy  at  the  extre- 
mity; glands  of  the  male  furnished  with  two  homy 
hooks,  and  sometimes  with  spoon-shaped  papiUas ;  ears 
pointed.     Resident  in  the  old  (Continent. 

*  1  2>.  sagiita,  Lin.  Commcn,  Arabian,  or  E^ptian  SpfcU^^ 
Jerboa.  Pw  brown  above,  white  beneath ;  hmd  feet 
very  long,  with  three  toes ;  tail  very  long,  with  a  black 
and  white  feather-like  tip.  ^  D.  Jacttlm,  Lin.  Sibe^ 
rian  Jerboa^  or  alaglaga.  Pale  brown  above,  white  be- 
neath; hind  feet  three-toed,  with  two  spurious  toes 
above.  3.  D.  C'jjer,  Lin.  Cape  Jerboa,  Ferruginous 
above,  pale  ash-coloured  beneath ;  fore  feet  with  five 
toes  ;  hind  feet  with  four ;  >  tail  very  hairy,  and  tipped 
with  bladL 

*D  sagiita.    The  ordinary  length  from  nose  to  tail  Commoo 
is  about  fseven  inches  and  a  quarter,  and  of  the  tail  J«rboa. 
about  ten  inches.     The  dimensions,  however,  are  vari-  ?J,pT^, 
oualy  stated  by  different  writers ;  and  a  considerable  p.  ^  ^^ 
degree  of  contusion  and  discrepancy  seems  to  have  ob« 
tained  in  adjusting  the  several  spedes  and  varieties. 
That  now  before  us  is  almut  the  size  of  a  rat,  and  is 
frequently  marked  by  an  obscure  dusky  band  on  the 
upper  part  of  the  rump  ;  the  fore  legs  are  an  inch,  and 
the  hind  six  inches  long.     On  each  side  of  the  nose  are 
several  very  long  hairs  or  whiskers.     The  females  have 
eight  teats,  six  of  which  are  placed  further  out  on  the 
body  than  in  other  quadrupeds,  and  the  other  two  are 
rather  under  the  thighs  than  the  belly.     The. males  are 
a  little  smaller,  and  for  the  most  part  lighter  coloured 
than  the  females. 

The  common  jerboa  inhabits  not  only  Arabia,  Sy- 
ria, Egypt,  Birbary,  and  other  districts  in  Atrica,  but 
also  the  sandy  deserts  between  the  Tanais  and  the 
Volga.  In  its  attitudes  and  hopping  motions  it  so  much 
resembles  a  bird,  that  some  have  regarded  it  as  a  link 
in  the  chain  ihi»t  connects  qoadruf^s  with  the  fea- 
thered race.  It  may  generally  be  seen  standing  like 
the  kanguroo  on  its  hind  feet,  or  leaping  to  a  consider* 
able  distance.  Sometimes  it  sets  its  fore  ft«t  to  the 
ground  for  a  mom<rnt  or  two,  and  then  recovers  its  form-' 
er  attitude.  It  principally  uses  the  lore  legs  in  feed* 
ing.  putting  to  its  mouth  the  ears  of  com,  and  varioaa 
other  vegetable  substances  on  which  it  feeds.  It  resides 
in  t»«bterranean  Loles,  which  it  either  prepares  itselt^r 
finds  ready  excavated  in  the  *:ry,  stony,  and  sandy  de^ 
sertH  which  it  frequents.  It  is  with  difficulty  preserv- 
ed in  a  state  of  captivity,  or  transported  into  the 
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Mnio\9gy.  mates  of  Europe.  The  cages  or  tubs  in  which  it  is  con- 
veyed should  be  well  secured,  and  lined  with  tin ;  for 
as  it  is  "naturally  disposed  to  gnaw  every  thing  that 
comes  in  its  way,  several  of  them,  in  the  course  of  a 
long  voyage,  might  not  only  do  considerable  mischief, 
but  even  endanger  the  safety  of  the  vesseL 

3.  Genus  Gerbillus,  Desmar.  Mu8»  Lin.  DiPus, 
Oliv.  and  Geoff*.  Heels  slightly  elevated ;  head  pretty 
much  lengthened ;  hinder  extremities  very  long,  ter- 
minated by  five  toes  nearly  equal;  four  toes  and  a 
thomb,  without  nails,  on  the  fore  feet ;  naiU  sharp,  and 
not  raised ;  tail  very  long,  and  thinly  covered  with 
some  long  hairs  at  the  tip ;  ears  rounded.  Resident  in 
the  two  continents. 

1.  G,  Mgffdius,  Desmar.  Muslangipes,  Liu.  JM, 
or  small  Jerboa.  Yellow  above,  white  beneath.  8.  G. 
Canadefuis,  Desmar.  Canadian  Jerboa,  Head  small ; 
ears  very  short;  tail  longer  than  the  body.  S.  G.  py* 
rnmidum,  Desmar.    Jerboa  of  the  Pyramid*. 

3.  Genus  Mvoxus,  Lin.  £c.  Heels  slightly  raised ; 
bead  lengthened ;  posterior  very  little  longer  than  ante- 
rior extremities,  and  furnished  with  five  toes,  armed  with 
crooked  claws ;  four  unguieulated  toes  on  the  fme  fieetf 
and  the  thumb  represented  by  a  iclawless  prominence ; 
tail  very  long,  and  covered  throughout  with  pralty  long 
hairs ;  ears  rounded.     Resident  in  both  continents. 

*  1.  J(f.  g/fir,  Lin.  &c.  Fal  dormouse.  Grey  above, 
white  beneath.  2. 3f.  nitela^  Lin.  &c.  Garden,  or  greater 
dormouse,  or  sleeper.  Body  tawny  above,  whitish- ash 
beneath,  with  a  black  circle  round  the  eyes,  and  a 
black  spot  behind  the  ears.  *  3,  M.  muscardinus,  Lin. 
&C.  Common  dormouse,  or  sleeper.  Body  tawny,  throat 
whitish.  4.  M,  dryas,  Lin.  &c.  Wood  dormouse.  Tawny- 
l^y  above,  dirty- white  beneath ;  a  straight  Mack  line 
fVom  ear  to  ear,  across  the  eyea  5.  M.  chrysiurus^  Geoff. 
GoUen-tailed  dormouse.  Purplish  brown,  with  the  hind 
pot  of  the  tail  and  longitudinal  stripe  on  the  head 

fold-yellow.  6.  M,  tamariscinust  Dipus  tamariscinus, 
in.  Tamarisk  jerboa.  Yellow-brown  above,  white 
below ;  tail  tapering,  and  obscurely  ringed  with  brown. 
7.  M,  degus,  Seiurus  degus,  Lin.  Chilian  squirreL 
Yellowish-brown,  with  a  Mack  stripe  on  each  shoul- 
der. 

*  M.  Glis.  Length,  from  nose  to  tail,  nearly  six 
inches*  and  that  of  the  tail  four  inches  and  a  half;  the 
body  is  much  thicker,  in  proportion,  than  that  of  the 
squirrel ;  the  tail  is  very  furry,  and  slightly  spreading ; 
the  eyes  are  large  and  black,  and  the  ears  thin,  round- 
ed, and  very  slightly  haired. 

This  species  is  not,  it  should  seem,  to  be  found  in 
very  hot  or  very  cold  climates,  but  rather  in  the  tem- 
perate and  wooded  regions  of  the  globe,  as  in  some 
parts  of  Russia,  Germany,  Switzerland,  France,  Spain, 
Italy,  and  Greece;  dwelling  in  upland  forests,  and 
becoming  torpid  whenever  the  external  atmosphere  is 
cooled  below  the  natural  warmth  of  its  blood,  which 
does  not  exceed  54|*  of  Fahrenheit's  scale.  Like  the 
squirrel,  it  lives  in  trees,  and  is  capable  of  leaping 
Iran  one  to  another,  and  from  spray  to  spray,  but  with 
less  nimbleness  and  alacrity  than  the  squirrel.  It  pre- 
pares a  bed  of  moss  in  hollow  trunks  of  trees,  or  in 
the  clefts  of  elevated  rocks,  and  in  dry  situations ;  for 
it  appears  to  be  averse  to  moisture,  (kinks  little,  and 
rarely  descends  to  the  ground.  Its  food  is  very  analo- 
gous to  that  of  the  squirrel.  Its  breeding  season  com- 
mences in  the  end  of  spring,  and  a  litter  of  four  or  five 
is  produced  in  summer.  The  young  grow  rapidly »  aud 
it  IS  allegfd  that  they  seldom  live  more  than  six  years. 


fat  dor- 
mouse. 


The  fat  dormouse  is  scarcely  susceptible  of  domesti.  Mi.-i- 
cation,  and  defends  its  life  with  great  eourage  to  die  '^M 
last  extremity ;  biting  fiercely  with  iu  very  long  and  i 
strong  front  teeth,  and  dreading  neither  the  weasel  nor 
birds  of  prey.  From  the  fox  it  escapes  by  dimbinfr 
up  into  trees ;  but  it  less  easily  eludes  the  wild-cat  and 
the  martin,  it  is  the^ti  of  the  andent  Romans,  who 
reckoned  it  among  their  articles  of  luxury,  and  fatten. 
ed  it  in  appropriate  receptacles,  called  gUraria.  That, 
contrary  to  the  nature  or  other  hybernating  aiiimak,  it 
fattens  during  its  torpor,  is  a  prtjudice  as  old  as  the 
days  of  Martml ;  but  the  truth  is,  that  it  is  at  all  tines 
fat,  and  as  much  so  in  spring  as  in  autumn,  beeaose  it 
awakens  as  often  as  the  temperature  of  the  air  sorpas. 
ses  that  of  its  blood,  and  has  recourse  to  iu  stoaTof 
provisions.  In  Italy,  where  ita  flesh  is  stfll  prepared 
for  the  table,  the  people  dig  ditches  in  the  woods,  line 
them  with  moss,  cover  tfa«ki  with  straw,  and  deposit 
in  them  a  quantity  of  nuts  and  beech*mast ;  selecting 
for  this  little  establishment  the  sheltered  sk«de  of  a 
rock,  exposed  to  the  south,  and  iree  from  moisture; 
Thither  the  donnice  resort  about  the  end  of  autunm, 
when  they  are  caught  in  their  lethargy. 

*  M.  muaeardinus.  In  respect  of  sixe,  this  species 
taay  be  oompared  to  the  oomnuxo  mouse ;  but  it  hss  a 
more  plump  appearance,  and  a  more  obtuse  nose.  The 
eyes  are  large,  black,  and  prominent ;  the  ears  brosd, 
rounded,  thiui  and  semitransparent;  the  fur  b  remark- 
ably soft,  and  the  whole  animal  has  no  inelmmt  ap^ 
pearance.  It  inhabits  most  of  the  countries  of  Europe ; 
out,  as  it  seldom  -wanders  far  from  its  retreat,  it  issup^ 
posed  to  be  of  rather  rare  occurrence. 

Dormice  affect  woods,  or  very  thick  hedges,  snd 
form  their  nest  in  the  hollow  of  some  low  tree,  or  near 
the  bottom  of  some  close  shrub,  composing  it  of  grssi^ 
moss,  and  dead  leaves.  It  is  about  six  inches  in  di^ 
meter,  and  open  only  above.  The  number  of  young 
is  usually  three  or  four.  Like  the  squirrel,  these  little 
qi»drupeds  form  magazines  of  nuts,  beech-mast,  &c. 
and  take  their  foml  in  an  upright  posture ;  but  they  are 
much  less  lively  and  alert  than  the  squirrel.  Retiring 
into  their  holes  on  the  approach  of  wmter,  and  rolling 
themselves  up,  they  lie  aormant  during  the  greater  part 
of  the  gloomy  season,  experiencing  sometimes  a  short 
revival  in  a  sunny  day,  when  they  take  a  little  food, 
and  then  relapse  into  their  former  state.  From  their 
benumbed  condition  nothing  can  effectually  rouse  them 
but  the  application  of  a  gentle  and  gracfnated  best; 
for,  when  suddenljr  placed  near  a  fire,  they  imifonnly 
die.  Even  in  their  torpid  state  they  are  sensible  to 
acute  pain ;  for,  when  burned  or  wounded,  they  con- 
tract ttieir  bodies,  and  utter  low  and  repeated  cries. 
Hence  we  may  infer  that  the  action  of  tne  heart  and 
lungs  still  subsists,  though  in  a  very  feeble  degrees  Th^ 
circulation  of  the  blood  is  probably  limited  to  the  large 
vessels;  for  the  respiration  ia  slow  and  languid,  these* 
cretions  are  inconsiderable,  and  there  is  no  extrusion  of 


Third  Family.    Cricbtink    The  four  extremities  </cum 
nearly  equal  length ;  five  imguiculated  toes  on  the  hind  ». 
feet ;  only  four,  and  a  dawl^s  tubercle,  in  place  of  a 
thumb,  on  the  fore  ones ;  entire  clavicles ;  sometimes 
cheek-pouches;  tail  hairy,  and  often  very  short;  eyes 
large  ;  ears  short ;  body  BqvuiL 

1.  Genus  Aactomys,  Lin,  Geoff.  &c.    Upper  and  Airt^ 
lower  cutting  teeth  bevelled ;  grinders  with  sharp  pro-  pro- 
minences ;  ten  in  the  upper,  and  only  eight  in  the  low* 
er  jaw ;  no  cbeek-poucnes ;  head  flat  i  legs  short;  tail 
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fttogr*  short,  and  eovered  with  pretty  long  hair ;  external  ears    pine  lady's  mantle^  mountain  sorrel^  alpine  toad-flax^  Mazology. 
scarealy  obvious.     Resident  in  both  continents.  trefoil^  and  star- wort.    Thev  breed  early  in  the  sum*    -■  t  "— ' 

*\.  A,  marmoiias  Alpine  nrnrmoi.  Ears  short  and  -  mer,  and  the  Utter  commonly  consists  of  three  or  four, 
rmmd ;  body  brown  above  rufous  beneath.  2.  A*  cu  the  srowth  of  which  is  observed  to  be  very  rapid.  At 
iUhu,  Fariegaied,  or  earfcst  ntarmoi:  SusMi  of  the  Rus-  breu  of  day^  the  old  marmots  come  out  of  their  holes 
gians.  External  ears  scarcely  visible ;  body  yellowish-  and  feed,  and  afterwards  bring  out  their  youn^.  The  lat- 
brown,  with  many  small  white  spots ;  tail  very  d»Qrt.  ter  scamper  cm  all  sides,  chace  one  anotner,  sit  on  their 
*  3.  A.  tntmax,  Maryland  marmot,  Mtmaa,  or  American  hind  feet,,  and  remain  in  that  posture,  facing  the  sun, 
marmoL  Ears  short  and  round;  nose  bluish;  body  with  an  air  expressive  of  satisfaction.  They  are  all  par- 
grey;  tail  Ions  and  hairy.  4.  A^bobae,  Bobae,€fr  B(h  ticularly  fond  of  warmth;  and,  when  they  redcon 
bac  warmoL  %ar»  snuAl  and  oval ;  body  grey  above :  themselves  secure,  will  bask  in  the  sun  for  several  hours, 
rufous  or  yellowish  beneath.  5.  A,  mauHnOf  MauHne  Before  they  collect  grass,  either  for  ^pod  or  for  their 
nutrmoi.    Ekn  sharp-pointcd ;  tail  of  moderate  length,    winter  abodes,  they  form  diemselves  mto  a  drde,  sit* 

*  A.  marmaUa.  This  animal,  when  full  grown,  is  ting  on  their  hind  legs,  and  looking  about  on  all  sides  i 
about  the  sise  of  a  rabbit,  and  has  been  oomfiared  to  a  but,  on  the  least  alarm,  thcnr  immediately  hasten  ta 
diminutive  bear,  or  badger ;  but  the  disposition  of  it»  their  hiding-places.  They  have  great  quickness  of 
teeth,  and  its  internal  oonformatioD,  demonstrate  its  sight,  and  discover  an  enemy  at  a  cMisiderable  dis- 
affini^  to  the  murine  tribe.  tance.    They  never  wantonly  inflict  the  slightest  inju* 

These  marmots  frequent  the  higher  regicms  of  the  ry  on  any  other  animal ;  and,  when  apprehensive  of 
Alps  and  Pyrenees,  and  are  also  found  in  some  districts  invasion,  they  forsake  their  dwellings  in  entire  fami- 
of  Asia,  preferring  small  narrow  valleys,  particularly  .  lies,  and  wander  from  mountain  to  mountain,  although 
the  western  or  southern  aspect,  and  shunning  moist  they  are  thus  necessitated  to  construct  new  retreats, 
places.  AbcMit  the  end  of  September,  or  early  in  Oc  When  flight,  however,  is  impracticable,  they  defend- 
tober,  they  retiro  into  their  noles,  and  do  not  come  themselv^  with  spirit  against  even  men  and  dogs;  and 
abroad  agsin  till  die  b^;inning  of  ApriL  In  the  for-  assail,  with  their  teeth  and  daws,  all  who  approach 
mstionOTthcirdwelltngs,  they  scoop  out  die  earth  with  them.  In*  winter  they  aro  taken  in  great  numbers, 
grest  dexterity  and  expedition.  By  throwing  away  a  both  on  account  of  their  flesh,  which  is  tender  and  pa- 
smsll  psrt,  and  beating  the  remainder  close,  mey  ren-  latable,  and  for  their  skins,  whjch  are  used  as  furs^ 
der  the  passage  very  compact  and  solid.  The  opening,  A  youn^  Alpine  marmot  is  easily  domesticated,  and 
beiiiff  scarcely  more  than  six  or  seven  inches  in  diame-  may,  without  much  trouble,  be  tausht  to  walk  on  its 
ter,  IS  just  large  enough  to  admit  the  animal.  The  in-  hind  feet,  to  sit  upright,  &c  Ta  please  its  master,  it 
terior  excavation  is  Iran  eight  to  twenty  feet  in  length,  will  even  dance  with  a  stick  between  its  paws,  and  par* 
snd  consists  of  a  passsge,  which,  at  about  five  or  six  form  a  great  variety  of  feats.  In  its  tame  state,  it  will 
feet  from  the  entrance,  divides  into  two  branches ;  the  eat  of  idmofit  eveiy  thing  but  flesh.  When  drinking,. 
ene  leading  to  a  small  cavity,  and  the  other  to  the  apart-  it  raises  up  its  head  at  every  sip,  like  a  fowl,  looking, 
ment  in  wnidi  they  repose.  The  passage  and  the  two  on  each  side  with  a  timid  watchfulness.  In  generu» 
branches  are  always  conducted  in  a  straight  line,  un-  however,  it  drinks  but  little.  It  is  very  pardal  to  milk 
len  the  intervention  of  a  rock,  or  any  other  impecli-  and  butter,  and  manifests  a  purdcular  aversion  to  dogs, 
ment,  obliges  them  to  take  another  direction.  Their  In  a  domesdc  state,  being  J&ept  sufficiently  warm,  it 
dweUing-phioe,  or  chamber,  is  round  or  oval,  arohed    dispenses  with  hybemadon. 

at  top,  and,  in  its  form,  resembles  an  oven.  It  is  from  2.  Genus  Cucetus,  Cuvw  and  Geofil  Mus,  Lin.  CaicErirs; 
three  to  seven  ftet  in^  diameter,  being  larger  or  smaller  Glib,  Erxleb.  Upper  cutting  teeth  bevelled ;  lower 
sfioordin^  to  Che  number  of  the  family,  and  is  well  conical  and  peintea;  aix  slightly  grooved  ffrinders  in 
lined  with  moss  or  hay,  of  whidi  they  lay  up  great  each  jaw ;  cheeks- furnished  with  pouches ;  Dody  more 
store  during  the  summer.  For  the  winter  they  require  elevated  on  the  legs  than  in  the  preceding ;  tad  very 
Bo  provisions ;  but  when  they  feel  the  first  approaches  short,- and  covered  with  hairs  of  a  very,  moderate 
of  the  sleej^ng  season^  they  shut  up  both  the  passages  length  ; .  external  ears  of  a  middling  sixe.  Resid^it  in 
to  their  apartnaents,  so  as  to  exclude  the  air,  by  means    both  eondnents.  ^ 

of  a  cement,  oimiposed  of  earthy  stcmes,  and  hay,  whh:h  *  1.  Ctmlgariit  Mus  cricetus,  Lin.  Hamster,  Ham*  S^edtsy 
venders  the  stoppage  very  close  and  solid.  When  they  ster  rat,  or  German  marmot.  Reddish-brown  above, 
enter  on  their  brumal  slumber  they  are  very  fat,  and  with  three  white  spots  on  each  side,  and  deep  blade 
they  continue  so  for  nearly  three  months  ;.  but  after-  abdomeiii  2*  C.furunculus,  Musfurunoulus,  Lin.  Mus 
wards  they  gradually  decline,  and  b]^  the  end  of  winter  barabensis,  PaUa&  Baraba  rat,  or  oroxo.  Yellowish, 
are  considerably  emaciated.  In  their,  torpid  sUte  they  grey  above,  whitish  beneath,  with  a  bkck  dorsal  streak, 
lie  on  the  hay,  close  to  one  another,  and  rolled:  up  like  3.  C.phceus,  Muspkams,  Lin.  Astrachan  moose.  Ash« 
hedgehogs,  without  exhibiting  any  visible  symptom  of  brown  above,  white  beneath.  4.  C.  arenarius,  Mus 
life.  From  five  to  sixteen  are  usually  found  together,  arenarius,  Lin.  Sand  rat.  Ash-coloured,  with  the 
md  sometimes,  though  rarely,  two  families  occupy  the  feet,  sides  of  the  body,  belly,  and  tail,  white.  5.  C. 
ttme  dwelling.  A  few  instances  have  occurred  of  one  songarus,  Mus  songarus,  Lin.  Songar  rat.  Cinereous 
having  been  toundby  itself.  Like  dormant  and  other  above ;  sides  patched  with  white ;  back  marked  with  a 
bybemating  animah,  the^  are  revived  by  a  gentle  and  black  line ;  under  parU  white.  6.  C.  Ucherkessicus, 
gndual  heat;  On  quitUng  their  winter  habitadons,  Glis  tcherksssicus,  £rxleb.  Mus  Ucherkessicus,  Pallas, 
they  remove  the  cement  at  the  entrance,  not  by  push-  Circassian  hamster.  Chesnut;  fore-feet  much  shorter 
ng  it  ontwardsi  but  by  dnwin^  it  inwards.  At  first,  than  the  hind.  7.  C.  migratorius,  Mus  migratorius^ 
they  descend  to- the  lower  regions  of  the  mountains,  Pallaa,  MigratorU' rat,  or  hagru  Cinereous-grey  above  ^ 
^here  vegetation  is  more  advanced ;  and,  in  summer,  the  nose,  extrenuties  of  the  feet,  .and  the  tinder  piuts, 
^gwn  mount  to  the  rockj  heights,  and  into  soliUry  ca«  white,  8.  C.  laniger^  Mas  laniger,  Lm.  Chnciua,  or 
vwms.  Their  food  consists  of  various  herbs  and  rcKits,  WooUy  mouse.  Body  cinereous  and  woolly  ;  fore-feet- 
8«tw»»Mrlj  rf  alpine  pkntain, .  mountain  spignel,  ial.    wiUi  four  toes ;  hind*  witil  five.    9,  C.  acredtrfa,  Mu»y 
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M«8olqpr.  acredtila^  Liiu  YaHc  rai,  or  Siberian  hamster*  Ears 
—  *  —  idiiited:  yellow-grey  above,  n^itiish  beneath.  10.  C 
hunariue,  Mus  bursarikS,  Lin.  Canada  rai-  Aah-co- 
loured ;  tail  short,  and  nearly  naked ;  dawa  of  the 
fbre-feet  very  large,  and  formed  for  burrowing. 
Haniiter.  *  C.  tttcfaom.  The  bamater  is  about  the  siae  of  the 
browfi  or  Norway  rat,  but  its  body  is  much  thicker,  • 
and  the  tail  only  three  inches  long.  The  males,  which 
weigh  fron  twelve  to  fifteen  ounces,  are  always  oonsi* 
derably  larser  than  the  females,  which  genendly  weigh 
only  from  tour  to  six  ounces.  On  each  side  of  the  low- 
^  part  of  the  baek  is  an  almost  bare  spot,  covered  on- 
ly with  very-  short  down^  and  very  visible  when  the  lst« 
ter  is  blown  aside.  The  colour  of  this  species  is  liable 
to  viary,  and  about  Casan  the  animal  is.  found  quite 
black.*  The  cheek^pouches,  when  empty)  are  so  mudi 
contracted  as  not  to  appear  externally  ;  but,  when  filU 
ed,  they  resemble  swollen  bladders,  having  a  smooth 
yeiny  surface,  concealed,  however,  under  the  fur  of 
^  the  cheekSf  which  then  appear  very  much  inflated. 
These  receptacles  are  large  enough  to  hold  a  quarter  of 
a  pint,  English  measure,  or  three  ounces  of  grain  at  a 
time  ;  and  they  are  furnished,  internally,  with  various 
glands  which  secrete  a  lubricating  humour,  and  thus 
preserve  them  ffexible  and  uninjured  by  the  sharp  an- 

S^es  of  the  grain.  The  animal  empties  the  contents  of 
ese  pouches  into  its  storehouse,  by  pressing  its  fore- 
feet against  its  cheeks.  When  the  latter  are  replenish* 
ed,  it  may  be  easily  caught  by  the  hand,  without  any 
risk  of  biting,  as  it  has  not  then  the  free  use  of  its 
jaws.  On  dissecting  a  specimen,  Dr.  Russell  found  the 
pouch,  on  each  side  of  the  mouth,  stuffed  with  young 
French  beans,  arranged  lengthwise,'  and  so  exactly 
pressed  on  each  other,  that  it  appeared  strange  by  what 
mechani^tm  this  had  been  effected  ;  for  the  membrane 
which  forms  the  pouch,  though  muscular,  is  extremely 
thin,  and  the  most  expert  fingers  could  not  have  pack- 
ed the  beans  in  more  regular  order.  When  they  were 
lldd  loosely  on  the  table»  they  formed  a  heap  thrice  the 
bulk  of  the  animal's  body.  In  point  of  internal  con- 
formation, the  hamster  is  nearly  allied  to  the  water- 
rat.  It  is  very  common  in  i^  the  regions  of  Southern 
Russia,  especially  in  the  most  fertile  and  best  cultivat- 
ed districts ;  nor  is  it  rare  even  in  the  whole  of  the  Tar- 
tarian desert,  and  in  the  move  southern  plains  of  Sibe- 
ria, as  far  as  the  Jenesei,  but  it  is  never  found  beyond 
It.  In  the  deserts  it  leads  a  roaming  life,  and  is  par- 
tial to  the  grounds  which  produce  the  greatest  qjuanti- 
ty  of  liquorice,  the  seeds  of  which  plant  constitutie  a 
principal  artide  of  its  food.  It  is  frequent  in  Poland, 
Hungary,  Bohemia,  and  many  parts  of  Germany ;  and 
its  multiplication  is  sometimes  so  prodigious  as  to  occa- 
sion a  scarcity  of  grain.  M.  Sulxer  informs  us,  that, 
in  one  year,  about  11,000  skins;  in  a  second,  54)000; 
and  in  a  third,  no  fewer  than  80, 1 39  were  brought  to  the 
town-house  of  Gotha,  as  vouchers  of  claims  to  the  pre- 
miums allowed  for  the  destruction  of  these  petty  de- 
predators. 

The  hamsters  construct  dieir  habitataona  diflerently, 
according  tor  their  age,  sex,  or  the  quality  of  the  ground. 
The  male  works  an  oblique  subterraneous  passa^,  and 
disposes  of  the  euth  at  the  mouth,  where  it  hes  in  a 
heap.  At  a  distance  from  this  oblique  passage,  there 
is  a  hole  which  descends  perpendicularly  mto  the  cham- 
bers of  the  lodging.  The  males  and  females  have  se- 
parate dwellings ;  diat  of  the  female  being  the  deep, 
est,  and  having,  besides  the  oblique  openings,  two, 
three,  or  more  perpendicular  faolee,  that  their  young 
may  pass  in  and  out  at  pleasure.  On  each  side  of  these 

4 


perpendicular  holes,  at  a  proper  distanes,  the  hmiten  Mu^ 
of  both  sexes  dig  from  one  to  four  cavities,  in  the  fiirm  ^^ 
of  vaults ;  and  as  these  places  are  intended  to  serve  foe 
magasines  of  grain,  they  always  proportion  their  di. 
menaions  to  the  quantity  of  their  provisions. 

The  fensales  produce  twice  or  thrice  ayear^  ffom  sit 
to  eigbt  at  a  litter ;  and  so  rapid  is  the  growUi  of  the 
young,  thati  at  the  age  of  fiC^cen  days,  they  bej^in  to 
dig  the  earth,  and  are  soon  after  banished  by  the  mo- 
ther, to  seek  a  living  where  they  can.    Alxwt  the  end 
of  August,  these  animak  begin  to  lay  up  their  stock  of 
prorisions,  not  for  their  winter  support,  but  for  their 
nourishment  previously  to  the  commencement,  and  after 
the  oonduijion  of  their  hybernation.    These  stocescoo* 
sist-of  dry  dean  grain,  com  in  the.  ear,  pass  sad  bunt, 
&c.;  the  ^entity  housed  depending  on  the  sise  and 
sex  of tbe inhabitants,  and  varying  tirom  about tvelveto 
a  hundred  pounds  weight.  When  th(B  whole  is  deposited 
it  is  carefully  covered.    On  the  approach  of  the  cold 
season,  each  hamster  retires  into  its  cell,  closes  all  the 
avenues  with  earth,  and  remains  in  perfect  trsnqoiUity 
till  the  frost  becomes  severe,  when  it  gradually  linb 
into  a  state  of  torpor.     On  dissecting  the  animal  b  this 
situation,  the  heart,  indeed,  is  observed  to  contrKtand 
dilate,  but  with  auch  a  languid  motion,  tliat  the  poU 
sations  do  not  exceed  fiileen  in  a  minute,  in  place  of  i 
hundred  and  fifty  ;  the  blood  remains  fluid,  but  the  fat 
is  congealed,  and  the  intestines  are  not  only  u  cold  ai 
the  external  parts  of  the  body,  but  betray  no  symp- 
toms of  irritability,  on  the  application  of  spirit  of  wine, 
or  oil  of  vitriol.    Even  the  electrical  shock  cannot  roiue 
the  hamster  from  its  deep  lethargy.    At  the  appobted 
time  in  spring,  the  creature  gradually  begins  to  ahev 
some  signs  of  returning  animation*     He  first  loses  the 
stiffness  of  his  limbs,  and  then  makes  profound  renpi* 
rations,  but  at  long  intervals :   he  begins  to  move  his 
legs,  opens  his  mouth,  and  utters  disagreeable  snd  rat* 
tling  sounds.    Afler  continuing  these  operadons  for 
some  time,  he  opens  his  eyes,  and  endeavours  to  raise 
himself  on  his  legs ;  but  all  his  movements  sre  stdi 
reeling  and  unsteady.     At  length,  however,  bereco* 
vers  himself  sufiiciently  to  stand  with  firmneis.    In 
this  attitude  he  remains  fixed,  as  if  he  meant  to  re- 
connoitre and  repose  himself  afler  his  fatigues,  till  fp>» 
dually  he  begins  to  walk,  to  eat,  and  to  act  in  bis  usual 
manner.    This  process  of  renuscitatioB  occupies  from 
one  to  two  hours,  according  to  the  temperature  to  whidi 
the  animal  is  exposed. 

The  active  portion  of  a  hamster's  life  is  principsllj 
shared  between  eating  and  fig)iting ;  for  it  attacks,  wilk 
heedless  boldness,  every  animal  that  comes  in  its  way. 
Ignorant  of  the  art  of  saving  itself  by  flight,  above 
ground,  rather  than  yield  it  will  allow  itself  to  bs 
beaten  to  pieces  with  a  stick*  If  it  Jays  hold  of  a  m  tn's 
hand,  it  will  sooner  perish  than  let  it  go.  Tlie  sise  <d 
the  horse  terrifies  it  as  little  as  the  address  of  the  dog. 
When  it  perceives  the  latter  at  a  distance,  beoton  put* 
suit,  it  begins  by  emptying  its  cheek- pouches,  if  they 
happen  to  be  filled  with  grain,  and  .then  blows  thcsn 
up  to  such  a  d^;ree,  that  the  dimensions  of  the  besd 
and  neck  greatly  exceed  those  of  the  rest  of  the  body« 
Raising  itself  on  its  hind  legs,  it  darts  mi  its  adversaryy 
and,  if  it  catches  hold,  adheres  to  it  with  invincible 
obstinacy.  The  dog,  however,  generally  seises  on  it 
behind,  and  strangles  it.  This  detennined  fieroencM 
prevents  the  hamster  from  being  at  peace  with  any  soi> 
mal  whatever;  for  it  even  makes  war  against  its  own 
spiecies,  when  the  stronger  always  devours  the  weaker* 

The  pensants^  during  the  winter  scaaon»  dig  into  the 
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^toff>  holes  of  these  quadrapeds,  ami  take  them  out  folded 

Y^  ap  and  torpids  Besides  being  rewarded  by  their  skinS) 
which  are  reckoned  valuable  furs,  they  frequently  ^et 
i  considerable  stock  of  grain  from  thenr  burrows.  The 
flesh,  though  eatable,  is  coarse  and  unsavoury.  When 
dried,  pounded,  and  mixed  with  oats,  it  is  said  to  in« 
dace  premature -fatness  in  horses,  hiH  which  suddenly 
distppesrs,  the  animal  falting  info  a  fatal  decline. 

icou.  ^'  G^^*'^  Arvicola,  Cuv.  Lemmub,  Geoff.  Glis* 
Srxleb.  Mug,  Lin.  Upper  cutting  teeth  bevelled; 
lower  conical  ^d  pointed ;  grinders  furrowed  on  their 
crowns  and  sides,  as  if  fon»ed  of  vertiosl  plates  sol- 
dered together;  tail  covered  with  short  dose-set  hair; 
external  ears  of  moderate  dimensions;  eyes  pretty  smal^ 
and  DO  cheek- pouches. 

If.  *J.  A.  vufgaritt  Mum  arvaUs,  Lin.  Meadow  mmue, 
ot  thort'taU^  Jield  ffiotue.  £ars  above  the  fur,  body 
brown,  tail  short*  2.  A^  amphibia,  Mas  ampkihiuf, 
Lin.  IVaier  roL  Tail  half  the  length  of  the  body ; 
esrs  scarcely  projecting  beyond  the  fur.  *8.  A.  lemm 
srtrs,  Mum  UmmuMf  Lin.  Lemming,  or  lemming  rai. 
Tail  short;  ears  shorter  than  the  fur ;  body  variegated, 
with  tawny  and  black  above,  and  white  beneath.  4*. 
A,  torquaiitt  Mum  iorquaiuM,  Lin.  CoUared^  or  ringed 
mouse.  Tail  short ;  ears  shorter  than  the  fur ;  body 
rusty  and  variegated ;  a  whitish  collar  round  the  neck, 
and  a  dark  tine  along  the  back.  5.  A,  aUiaria,  Mum  aU 
liariuMf  Lin.  Gartic  mouse.  Tail  short ;  ears  somewhat 
large ;  body  cinereous  above,  whitish  beneath.  6.  A^ 
rviUa,  Lenmms  ruiihiM,  Geoff.  Mum  rul?luM,  Lin.  Red 
woKif.  Rufous  above ;  fulvous  ash-coloured  beneath ; 
ears  longer  than  the  fur.  7.  A.fulva,  Lentmus  fulvuM^ 
Geoff.  Body  of  a  bright  fawn-colour,  verging  on  yeU 
low ;  ears  scarcely  visible*  8^  A.  nilotica,  LemmuM  ni^ 
bticuMf  Geo£  NiloUc  rat.  Brown,  blended  with  some 
shades  of  fawn  ;  tail  black  above,  and  lighter-coloured 
beneath.  9-  A,  MOciaUMf  Mum  MOcialiM  and  gregariuM, 
Lin.  Social  mouse,  or-  Mocial  rai.  Tail  half  an  inch 
long ;  ears  round  and  very  short,  body  pale-grey  above 
and  white  beneath.  *10.  A.  aconoma.  Mum  aconomus, 
Lin.  Eooitomic  rai.  Tail  short ;  ears  shorter  than  the 
for ;  body  brown.  II,  A,  lagura,  Mt4S  lagurus,  Lin. 
Bart4aiUd  mouse,  or  hare-taued  rat.  Tail  short ;  ears 
•horterthan  the  fur;  body  cinereous,  with  a  longitudinal 
black  line  extending  from  between  the  eyes,  along  the 
neck  and  hack  to  the  tail.  12.  A,  gregaliM,  Mus  gre^ 
galu,  Lin.  GrtgariouM,  or  Baikal  mouse  or  rat.  Tail 
short,  ears  longer  than  the  fur,  body  greyish. 

«  *J.  vul^afit.  According  to  Pennant  this  species  is 
about  six  incfaea  long,  from  nose  to  tail ;  but  Buffon, 
and  most  otber  naturalists,  reduce  this  measurement 
nearly  one  half.  It  is  difficult  to  reconcile  such  a  mark- 
ed differcnoe  ;  iMit  there  can  be  little  doubt  that  the 
sixe  is  sul]geet  to  considerable  variety.  The  Uil  is  only 
an  inch  and  a  half|  the  head  is  rei«nnrkab)y  large,  and 
the  nose  blmst  (  the  cutting  teeth  are  very  yellow,  die 
eyes  iwominent,  and  the  legs  short  It  is  often  ha- 
^sseed  by  paroaittcal  insects. 

The  meadow*mouse  inhabits  the  whole  of  Europe, 
snd  is  very  common  in  our  own  island,  where  it  fre* 
loents  moiat  in  preferentie  to  dry  situations,  and  is  seU 
dom  known  to  infest  gardens.  Dr.  Barry  informs  us, 
that  the  tracks  made  by  these  little  quadrupeds  amdng 
the  moss  and  short  heath,  in  the  Orkney  Islands,  are 
about  three  inches  in  breadth,  and  sometime •( extend 
f«»  several  milea  in  length,  that  they  are  much  wora 
by  constant  treading,  and  that  they  are  warped  into  a 
thousand  ckfferent  din^cuonjt.  A«  soon  as  the.com  be- 
gins to  ripen,  these  mice  collect  together  from  all  quar-i 


ters,  and  frequently  ooikimit  great  havoc  b]|r  cutting  the  MazoloiQr. 
stalks  in  order  to  eome  at  the  ears.  When  all  the  com  '—  i  "^^ 
is  carried  off  from  the  fielda,  they  generally  resort  to 
the  newly  sown  lands ;  and  if  their  numbers  happen  to 
be  great,  their  dnprcdatiops  will  sometimes  frustrate 
the  hopes  of  the  succeeding  year.  They  brave  the  ri« 
gours  of  the  dimate  in  the  dreary  wastes  of  Northern 
Russia,  where  they  subsist  on  wikl  l>erries,  and  take 
tip  their  abodes  about  hay -ricks,  oa-the  steep  banks  of 
torrents  and  rivulets,  and  on  spots  covered  with  herb- 
age.  They  also  occur  in  equal  plenty  in  many  parts 
dt  North  America.  Like  several  of  Uieir  congeners, 
they  are  a  miipatory,  gregarious,  and  hoarding  race. 
The  holes,  which  serve  them  at  once  for  dwellings  and 
magazines,  are  neither  very  spacious  nor  proroondi 
but  they  are  almost  always  divided  into  two  or  three 
compartments,  in  which  several  individuals  live  toge«  ' 
ther.  The  lodges  of  difierent  families  or  petty  colo* 
nies,  are  not  contiguous,  but  sepaeated  by  an  interval 
more  or  less  considerable.  They  seldom  dig  deeper 
than  half  a  foot,  or  a  foot  at  most;  but  the  females^ 
before  bringing  forth  their  young,  frequently  prolong 
the  excavation  by  forming  a  narrow  pasMge,  or  gallery> 
that  penetrates  a  foot  deeper,  and,  after  various  wina« 
ings,  terminates  in  a  recess  about  the  siae  of  the  fist^ 
and  softly  lined  with  herbage  for  the  accommodation 
of  her  brood.  The  number  of  the  latter  varies  from 
five  to  twelve.  In  some  years,  the  multiplication  of 
thia  species  is  excessive,  and  threatens  whole  districts 
with  famine ;  for,  though  they  are  capable  of  subsist* 
ing  on  nuts,  acorns,  &c.  they  are  chiefly  partial  to 
com,  which  they  devour  with  great  greediness,  and 
also  store  up  in  their  cells.  In  default  of  other  food, 
they  attack  one  another.  They  are  also  devoured  by 
all  the  birds  of  prey. 

•  *A.  lemmuM,  Vhe  size  and  colour  of  this  singular  spe^  Lemming. 
cies  vary  according  to  the  country  which  it  inhabits^ 
those  which  are  found  in  Norway  being  almost  as  large 
as  the  water-rat,  while  those  oi  Lapland  and  Siberia 
are  scarcely  larger  than  a  field-mouse.  The  Norwegian 
is  distinguished  by  an  elegant  variegation  of  black  and 
tawny  on  the*  upper  parts,  disposed  in  patches  and 
douded  markings,  the  sides  of  the  head  and  the  under 
parts  of  the  body  being  white,  and  the  legs  iind  tail 
greyish.  In  the  Lapland  variety,  the  colour  is  chiefly 
tawny-brown  above,  with  some  indistinct  dusky  shaft- 
ings, and  dull  white  beneath. 

The  lemmings  feed  entirely  on  vegetables,  particu- 
larly on  roots,  on  the  catkins  of  the  dwarf  birch,  and 
on  rein-deer  moss,  fn  summer,  they  form  shallow 
burrows  under  the  surface  of  the  ground,  and  in  win* 
ter,  long  passages  under  the  snow,  in  search  of  food. 
The  females  bnsed  several  times  in  the  year,  and  pro* 
doce  five  or  six  at  a  brood.  When  irritated,  they  utter 
a  sort  of  faint  barker  squeak,  and  defend  themselves 
with  fierceness  and  obstinacy .  The  most  extraordinary 
circumstance  in  thehr  nataral  history,  is  their  occasion^ 
al  migration,  in  immense  multhades,  from  their  native 
mounUins  in  Norway  and  Laphmd,  during  the  night 
or  early  in  the  morning,  their*  parallel  bands  of  many 
thousands  generally  directing  their  progress  from 
north>ea6t  to  south,  west  As  these  countless  legions 
generally  appear  only  after  «n  interval  of  several-  years; 
the  rude  natives  believe  that  they  have  descended  from 
1^  clouds.  The  obstinacy  with  which  they  adhere  t6 
their  undeviatfng  line  of  march,  is  Iraly  astonifthin^} 
46r  it  is  asserted,  that  they  will  rather  plunge  headlbn^ 
into  a  riiMsr,  torrent>  lake,  deep  pit,  or  even  a  fire,  than 
make  a  circuit    As  they  never  enter  houses,. if  they 
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Mazoiof^.  stumble  on  one  in  the  direct  course  of  their  journey, 
they  are  said  to  stop  short,  and  patientlv  await  death  ; 
but  they  will  gnaw  their  passage  through  a  hay*rick  or 
stack  of  com.  In  traversing  a  meadow,  they  eat  the 
roots  of  the  herbage ;  and  if  tbey  encamp  on  it,  they 
vender  it  perfectly  useless  for  the  purpose  of  pasture, 
the  whole  field  appearing  as  if  turned  up  and  parched. 
It  is  even  allegea  that  they  infect  the  grass  with  dele- 
terious properties,  and  convert  it  into  noxious  food  for 
cattle ;  the  supposition,  however,  that  they  are  them- 
selves  poisonous,  is  certainly  erroneous,  because  they 
are  frequently  eaten  with  impunity  by  the  Laplanders, 
who  compare  their  flesh  to  that  of  the  squirrel.  In 
calm  weather,  they  swim  across  waters  with  great  fa- 
dlity ;  but  if  a  storm  arise,  they  are  instantly  sub- 
,  nerged,  and  die  in  great  numbers.  Few  of  them  sur- 
^  vive  the  springing  of  the  grass ;  ermines,  foxes,  and 
biirds  of  prej,  lie  in  wait  for  their  destruction ;'  and 
they  sometimes  maintain  murderous  conflicts  with 
<me  another.  Their  formidable  migrations  are  sup* 
posed  to  originate  in  an  unusual  multiplication  of  tne 
tribe  in  its  native  mountains,  together  with  a  defect  of 
food,  and  perhaps  a  sort  of  prescience  of  unfavourable 
seasons ;  at  least,  it  has  been  observed,  that  their  diief 
movements  are  performed  in  the  autumn  of  such  years 
as  are  followed  by  very  severe  winters.  The  females 
have  sometimes  been  observed  to  bring  forth  their 
younff  during  their  march,  and  to  carry  them  in  their 
mouths  and  on  their  backs.  Though  their  hair  is  very 
fine,  their  skin  is  not  of  sufficient  consistency  to  be  ma* 
Bufactured  into  fur. 

^A  cBOonama.  The  lensth  of  the  males  is  about  four 
inches  and  a  quarter,  and  of  the  tail  nearly  one  inch  ; 
Ae  females  are  somewhat  longer.  The  tail  is  truncat* 
eA  at  its  extremity,  and  furnished,  through  its  length, 
with  a  series  of  scaly  rings,  from  which  arise  numer- 
ous long  hai^,  partly  brown  and  partly  white. 

Such  b  the  fruitfulness  of  this  species,  that  it  over- 
spreads all  the  low  and  moist  valleys  of  Siberia,  from 
the  Irtisch  to  the  Eastern  Ocean,  as  well  as  those  of 
Kamtschatka,  although  various  carnivorous  birds  and 
quadrupeds  assail  it  with  incessant  warfare.  The 
sexes  couple  early  in  the  spring,  and  the  female  brin^ 
only  two  or  three  at  once,  but  breeds  several  times  m 
the  course  of  the  year,  diffusing,  when  in  season,  a 
very  strong  musky  odour  from  the  glands,  situated  near 
the  vulva.  A  highly  fetid  smell  also  proceeds  from 
the  insides  of  such  of  these  animals  as  are  killed.  They 
moke  their  burrows  with  wonderful  skill,  immediately 
beneath  the  surface,  in  soft  turfy  soils,  formin^^  a  cham- 
ber with  a  flattidh  arched  roof,  of  a  small  height,  and 
about  a  foot  in  diameter,  with  which  they  sometimes 
connect  as  many  as  thirty  small  tubes  or  entrances  ; 
and,  near  the  chamber,  they  fre<}uently  form  other  ca- 
vemst  in  which  they  deposit  their  winter  stores,  con- 
sisting dbiefly  of  roots,  and  sometimes  weighing  from 
twenty  to  thurty  pounds.  Most  of  these  roots  would 
afford  wholesome  nourishment  even  toman;  but  others, 
as  of  chatrQph^Unm  temnUum,  acomie,  and  a  species  of 
anemone,  are  !known  to  produce  deleterious  effects  on 
the  human  sjratem^  These  hoarding  quadrupeds  gather 
their  provisions  in  summer,  bwest  them  with  great 
care,  and  have  sometimes  even  the  precaution  to  bring 
them  out  of  their  cells  lo  give  them  a  more  complete 
^hjiqg  in  the  sun.  The  principal  labour  devolves  on 
the  feivaks^  for  the  males^  during  summer,  roam  about 
in  a  solitaiy  state,  taking  up  their  occasional  abode  in 
Jome  old  aest»  and  livings  muring  that  period,  on  ber- 


ries. The  migrations  of  the  tribe  are  sesroely  less  sor.  Uu^ 
prising  than  those  of  the  lemmings.  Owing  to  the 
scarcity  of  wild  berries  in  Iceland,  the  eoonomtc  rati, 
according  to  the  testimony  of  Olafisen,  are  obliged  to 
cross  and  re-cross  lakes  and  streams  in  a  maniier  loffi* 
ciently  ludicrous.  '<  The  party,  consisting  of  from  as 
to  ten,  select  a  flat  piece  of  dried  oow-dung,  on  whidi 
.they  place  the  berries  whidi  they  have  collected  in  a 
heap  on  the  middle;  and  then,  by  thnr  united  force, 
drawing  it  to  the  water's  edge,  launch  i^  and  cmbRik, 
placing  themselvea  round  the  heap,  with  their  hcadi 
joined  over  it,  and  their  backs  to  the  water,  thdr  tatb 
pendant  in  the  stream,  and  serving  the  porpoee  of 
rudders." 

Fourth  Famikf.  Inauriti.  EaHeu.  Body  miKhhuidj 
lengthened ;  head  as  wide  as  the  bodv ;  upper andlow. 
er  cutting  teeth  simple,  remarkably  long,  very  •trong; 
bevelled  at  the  edge,  the  upper  shortest ;  thne  ^bii* 
drical  and  flat-crowned  grinaers  on  each  side  in  e«ii 
law ;  leffs  short,  the  fore  ones  far  distant  from  the 
hind ;  all  the  feet  fumisbed  with  five  toes,  snd  nry 
strong  daws ;  clavicles  remarkably  strong;  no  extcnil 
ears;  eyes  very  small,  sometimes  wbdly  oooceilcd 
beneath  the  skin,  and  apparently  useless ;  tsil  cither 
wanting,  or  represented  by  a  mere  tubercle. 

I.  Genus  TALPoinsB,  La  C^pMe,  Mus,  Lin.  SpAUz^TiiNi* 
Erxleb.  and  Cuv.    Skin  of  the  h^d  perforstedattheoa 
eyes ;  rudiments  of  a  tail ;   body  inflated  about  the 
middle.    Resident  in  both  continents. 

1.  r.  capensis,  Mas  CapensUf  mdnmntimut,  lk,S/Bxt. 
Cape,  or  coast  rat.  Pale-yellowish  brown  above,  wbit* 
ish  beneath.  2.  T,  minor,  Mue  talmnw.  Pall.  Hxk 
rat,  or  turkerkan.  Brown,  short-tauedt  fore  feetibnn* 
ed  for  burrowing.  3.  T.  analax.  Mm  atpdn*.  Fill 
Zokor,  or  Daourian  rat  Asn-grey  above,  wbitiih  tih 
beneath;  caudal  tubercle  naked.  4.  T.  Hadamt, 
Mut  Hudsonnu,  Pall.  Hudson's  Bay  mouse.  Aah-o^ 
loured  above,  white  beneath,  with  a  yellowish  brown 
dorsal  stripe. 

2.  Genus  Aspalax,  Desmar.  Spalax,  Enleh  ndAiriU] 
Cuv.  Mui^  Lin,  and  Pall.  Traces  of  oonoesled^ 
under  the  skin,  and  beneath  a  tendinous  eipsnnos, 
which  stretches  from  the  orbits;  no  tail;  auditory  ca- 
nal very  large ;  belly  long ;  body  straight  and  cylmdri* 
cal.  Resident  in  the  eastern  regions  of  tcmpente  Es* 
rope. 

'  M.  typhlus,  Mus  typhku,  Lin.  Zamd,  MM  ra^,  or  5/it«* 
blind  mote  rat.  Brown  above,  dusky  beneath.  IM 
this  animal  is  totally  destitute  of  eyes  is  not  ilndy 
true ;  but  these  oi^gans  are  very  mmute,  and  9atd 
beneath  the  skin.  Aristotle  had  very  aoouialdly  obi 
served,  that,  on  removing  the  skin,  one  may  obierves 
tendinous  expansion  atretchinff  over  the  orbits.  Inn 
mediately  underneath  is  a  glanduloi;^  body,  obkngi 
somewhat  flattened,  pretty  large,  near  the  ocsne  of 
which  b  a  black  point,  wmch  represents  the  bidl  of  the 
eye,  and  which,  though  not  half  a  line  in  duincMr> 
appears  to  be  completely  organiaed;  so  that  it  is  n't 
improbable  that  the^  subcutaneous  rudioMnts  of  eye* 
may  convey  some  faint  perceptions  of  .light,  snd  thai 
enable  the  animal  to  consult  its  safe^  by  ganstally  n- 
maining  beneath  the  surface  of  the  soiL 

Olivier  observed  the  blind  rat  in  Asia  Minor,  Sjm^t 
Mesopotamia,,  and  Persia,  as  Pallas  did  in  SonOism 
Russia,  between  the  Tanais  and  the  Voloa.  It  is  0^ 
garious,  and  lives  undee  ground  like  the  mole.  ^ 
numerous  and  winding  passages  are  seldom  deq),  bat 
it  forms,  a  little  further  down,  commodious  leceeeB* 


MAZOLOGY. 


439 


ibioflf  which  to  i«po8c,  without  molestation  from  the  rain  wa- 
V-'  ter.  It  affects  the  most  fertile  and  level  grounds;  and, 
MS  it  feeds  entirely  on  roots,  seriously  injures  every 
kind  of  crop  that  happens  to  be  within  its  reach.  Its 
movements  are  generally  quick,  irregular,  and  abrupt 
In  the  morning  it  sometimes  quits  its  hole  to  bask  in 
the  sun ;  ttid,  if  disturbed,  instantly  takes  refuge  be- 
iiMth  the  surface,  burrowing  with  great  e^^Hty,  «nd 

frequendy  in  a  paS|M»n^««l«»  dSre^taon.      It  mna  back* 

wJus  with  the  greatest  ease,  carrying  its  head  erect, 
iCops  at  the  least  noise,  listens  attentively,  and,  when 
attacked,  bites  severely.  When  irritated,  it  utters  a 
kind  of  snorting  sound,  and  gnashes  its  large  teeth 
in  a  meoacing  manner.  The  females  produce  from  two 
to  four  young.  Olivier  and  Latreille  seem  to  have 
proved,  that  this  species  is  the  Aspakx  of  Aristotle  and 
tbs  ancient  Greeks,  a  term  which  the  Romana,  pro- 
bsUy  through  inadvertence,  applied  to  the  common 
mole. 

^^  Fifth  Famfy.  Murini.  Upper  cutting  teeth  simple 
and  wedged,  the  lower  corneal  and  snarp-poifited ; 
three  flat  crowned  and  slightly  grooved  grinders  in  each 
jaw;  no  cheek- pouches;  tail  long,  oooical,  scaly,  or  cover* 
ed  with  hair  so  short  as  to  be  scarcely  perceptible ;  extre- 
mities of  nearly  equal  length,  the  posterior  with  five 
nnguicolated  toes,  the  anterior  with  only  four,  and  the 
rudiments  of  a  dawless  thumb ;  toes,  never  palmated ; 
davides,  external  ears,  and  eyes  of  moderate  dimen- 
sions. 

1.  Genoa  Mus,  Lin.  &c.    Characters  coincident  with 
thoae  of  the  famUy. 

^        *  Af  .  muioUus,  Lin.    Matue*    Brown  above,  ash-co- 
k^ured  beneath-  2.  M,  mfhatiau,  Lin.  Lomg-^aUedJiM 
mouse,  Jield  or  wood  mouse,  or  afield  rat     Yellowish 
brown  above,  white  beneath ;  breast  yellow.     *  S>  M, 
miixmus,  Lin.    Harvest  motisef  or  lets  ioag'iaUedJield 
mouse.    Upper  part  of  the  body  rusty  brown ;  belly 
white;  a  straight  line  dividing  the  colours.     4.  M.  si* 
kisian,  including  the  vagus,  subtiiis,  and  betuUnm  of 
Fallas;  &c.  Siktstatt,  or  subtle  mouse.  Body  very  small ; 
ears  very  large,  and  flapped  ;  tail  much  longer  than  the 
body.    5. 3^  cyanus,  Lin.    Guanque,  or  blue  rat     Blue 
shoYtt  whitish  beneath.     6.  M.  Asirachanensis,  Astra* 
chan  rat.    Yellowish  above,  cinereous  beneath ;  ears 
almost  naked.     7.  M»  rnttus,  Lin.  Black  rat*  Tail  very 
long  and  scaly  ;  body  black  above,  and  hoary  beneath. 
*  8.  M.  decumanus,  Lin.    Bnmn,  or  Norway  rat.    Tail 
longer  than  the  body,  and  scaly ;  body  covered  with 
strong  lijght  brown  hair,  white  underneath,    9.  M.  sax^ 
aiiiis,  Lin.    Rock  rat.    Greyish  brown,  with  longish 
tail;  ears  longer  than  the  fur.   10.  M,  caraco,  Lin.  Ca* 
roco,  m  American  rat.  Gray;  tail  long,  scaly,  and  aome* 
what  obtuse  ;  bind  feet  slightly  semi-palmated.     1 1. 
M.  agrarius,  Lin.     Sitnic,  or  rustic  mouse*    Tail  long 
and  hairy ;  body  yellowish ;  a  black  stripe  on  the  back. 
12.  M,  minuius,  Lin.     Minute  mouse.    Rusty  above, 
whitish  beneath.     13.  M.  Ptrckal,  Perckalrat,    Rusty 
brown,  with  the  hind  legs  longer  than  the  fore.  14.  M, 
Guyanensis,  Geoff.  Guiana  rat.    The  head,  upper  part 
f^  the  body,  and  legs  bright  brown ;  the  back  of  a  dark- 
er shade ;  the  belly  and  inside  of  the  legs  of  a  fine  white. 
15.  3f.  Indicu$,  Geoff.  Indian  rat,    Yellow*grey ;  ears 
naked  ;  tail  ahorter  than  that  of  the  common  rat     I6. 
M,  Alexandrinus,  Geoff.    Alexandrine  rat.    Somewhat 
tawny  above,  grey  beneath;  ears  large,  naked,  and 
black.     \1,  M,  Cahiri»us,GeofS,  Cairorai.    Cinereous 
grrjr  above,  dirty  white  beneath;  dorsal  hairs  thick 
and  bristly;  tail  as  long  as  the  body.     18.  M.soicmus, 
Ui.  Sondne  mouse,    Ydlowiah  grey,  with  long  snout, 
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round  furred  ears,  and  tail  of  moderate  length.  19.  M.  Maaoioay: 
pumilio,  Lin.  Dwarf  Cape  mouse.  Front  naked ;  hair  ^^  ^  ^ 
ctneraous  brown  ;  back  nuurked  with  four  longitudinal 
black  stripes,  20.  M.  Barbarus,  Lin.  Barbary  mouse. 
Brown,  marked  with  ten  pale  streaks.  21.  M.  strialus, 
Lin.  Streaked  mouse.  Rufous  brown;  body  marked 
with  several  longitudinal  rows  of  white  spots.  22.  M, 
rufus.  Rufous  mtof  Paraguay .  Durk  rufous  from  the 
auout  CO  the  tail ;  Hanks,  sides  of  the  neck,  fore  legs, 
and  hinder  parte  of  a  cinnamon  tinge;  tail  short,  sl^ 
der,  and  sprinkled  with  short  and  harsh  hairs^ 

John  Vaughan  Thompson,  Esq.  F.  L.  S.  in  vol.  xi.  of 
the  Transactions  of  the  Linnean  Society,  describes  aa 
animal  which  he  denominates  Mus  anomaUts,  or  the  ano* 
mahus  rat. 

Aaara  specifiea  five  others  of  this  bribe,  but  in  audi 
an  imperfect  manner,  that  we  cannot  pretend  to  asaigtt 
their  proper  station  in  the  nomenclature.  It  is  not  im<- 
probable  alao^  that  many  more  remain  to  be  disco- 
vered. 

*  M,  museulus.  It  would  be  very  superfluous  to  dei*  Mousse' 
scribe  an  animal,  which  ia  so  familiar  to  the  observation 
of  almost  every  individual.  Like  many  of  its  conge« 
ners,  it  is  extremely  prohfic,  the  female  breeding  at 
every  seaaon  of  the^ear,  and  bringing  at  a  time  five  ot 
six  voung,  which,  m  the  course  of  a  fortnight,  are  ca« 
pable  of  providing  for  themselves.  Were  it  not  for  this 
ample  fecundity  the  race  would  be  speedily  extermina- 
ted,  on  account  of  its  weakness,  and  the  numerous  and 
powerful  enemies  which  it  is  fated  to  encounter ;  as  the 
weasel,  poliscati  owl,  &c.  and  especially  the  cat,  to 
say  nothing  of  the  varioua  devices  of  human  ingenuity* 
The  term  of  a  mouse's  life  is  limited  to  two  or  three 
years.  A  variety  occasionally  occurs  that  ia  quite 
white,  with  red  eyes.  Some  again  are  nearly  black, 
others  yellowish,  some  spotted  with  white,  &c. 

Though  this  species  manifests  a  predilection  to  culti« 
vated  and  inhabited  countries,  it  is  also  found  in  the  so* 
litudes  of  the  forest,  subsisting  on  acorns  and  other 
wild  fruits  of  the  earth.  In  peopled  districts,  it  is  al- 
most unnecessary  to  mention  that  it  invades  the  stores 
of  the  bam  and  granaryt  and  all  sorts  of  household  pro* 
visions ;  that  it  even  gnaws  paper,  and  various  articles  of 
furniture;  that  it  forms  holes  and  nasaages  in  wood ;  and 
by  the  noise  which  it  occasions  when  at  work,  sufficient* 
ly  denotes  the  eegemess  and  perseverance  of  its  efforts. 
More  feeble,  it  is  also  more  tunid  than  the  rat,  seldom 
venturing  from  its  hole  in  the  d«r-time,  and  precipi- 
tately retreating  into  it  on  the  slightest  noise.  It  seems 
to  be  constantly  on  the  alert,  and  is  justly  remarked 
for  its  sprightly  and  gentle  manners.  Indeed,  when 
viewed  without  prejudice,  it  must  strike  us  as  an  elegant 
little  creature,  with  a  soft  and  sleek  skin,  lively  eyea* 
limbs  delicately  formed,  and  movementa  at  once  nim- 
ble and  graceful.  "  I  have  known  some  ladies,''  ob» 
serves  Sonnini,  "  who  took  a  pleasure  in  educating 
these  little  animals ;  and  we  may  recollect,  that  Ma« 
dame  de  Montespan,  that  woman  celebrated  for  her 
beauty,  her  influence,  her  wanderinga,  and  her  misfor- 
tunes, soothed  her  sorrows,  at  the  a^  of  33,  by  a 
little  coach  in  filagree,  drawn  by  six  white  mice, 
which  sometimes  took  the  liberty  of  biting  her  fair 
hand." 

"  Mice,"  continuea  the  same  interesting  writer,  "are 
easily  tamed,  especially  such  of  them  as,  inhabiting  our 
houses,  already  live  in  a  certain  degree  of  fiamiliarity. 
Their  manners  are  gentle;  and  it  is  alleged,  that  they 
are  sensible  to  the  harmony  of  ^musical  instruments. 
Frisonersi  abandoned  and  forgotten  in  the  comer  of  a 
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JiMoTogy.  tower,  have  beguiled  their  etem  and  soKtary  captivi-  sembles  the  field-mouie,  but  exceeds  it  xndiae&ttflni  ii*^ 
r^r-^  ty,  by  forming  a  little  private  society  with  k  mouse,  Abeut  the  middle  of  last  century,  it  was  first  observed  ^^ 
whicii,  by  ite  caresses,  its  nimble  and  playful  move-^  in  the  neighbourhood  of  Paris,  though  it  is  still  unco^  < 
ments,  and  its  disinterested  attachment,  enabled  them  mon  in  many  parts  of  the  continent  of  Earopc.  fn 
to  endure  with  more  patience  the  r%ronr  of  their  des-  some  tracto  of  the  Russian  territory  brown  rats  hare 
tiny,  the  eflfeet  <^  the  harshness,  and  often  of  the  injus-  suddenly  appeared  in  inmiense  swarms ;  and  at  <m  pc 
tiee  of  power."  nod  their  annoying  multitudes  compelled  the  Dotcli  to 
The  mouse  is  said  to  have  been  unknown  in  Ame-  abandon  the  hie  of  France.  In  that  island,  they  mt 
rica  before  the  arrival  of  the  Europeans  ;  but  fVom  time  atill  be  o«en  at  sun-ewt  tiurmin^  aboiM^  in  all  dire^ioiu  • 
immemorial,  it  seems  to  have  freouented  the  whole  of  atid,  in  a  single  night,  they  will  frequently  destrur« 
Europe,  the  known  regions  of  Africa,  and  great  part  of  who^e  crop  of  corn.  In  Ireland,  the  bmwn  rata  have 
Asia.  In  Egypt,  it  has  multiplied  beyond  calculation,  nearly  exterminated  the  race  of  frogs,  which  the  inW 
insomuch  that  the  inhabitants  have  ascribed  its  origin  bitanta-were  rather  anxious  to  preserve,  for  the  pur- 
to  the  mud  deposited  by  the  Nile,  and  held  all  animals  pose  of  clearing  their  fields  of  insects,  and  lenderiag 
sacred  which  make  war  on  the  murine  race.  The  Per-  their  waters  more  healthful.  While  the  frogs  aboond- 
sians,  en  the  other  hand,  regard  the  latter  as  proceed-  ed,  the  rate  also  multiplied  ;  but  since  the  latter  have 
ing  from  theevil  sf»rit,  to  take  vengeaaee  on  mankind  ;  been  deprived  of  this  considerable  portion  of  their 
and  they  believey  that  he  who  -kilfo  a  mouse  performs  an  subsistence,  they  in  turn  have  become  much  \e»  no. 
act  Kiflfhly  meritorious  in>the.eye8  of  the  Deity.  merous.  They  were  introduced  into  North  America  bf 
..  According  to  Pallas,  the  natural  temperature  of  the  the  European  settlers,  and  are  now  regarded  as  a  se- 
mouite,  which  is  equivalent  to  107^  or  109*'  of  Fahren-  rious*scourge  in  that  country, 
heit,  enables  it  to  sustain  the*  severest  cold  of  the  north-  During  summer,  these  animals  reside  chiefly  in  bola 
em  regions.  The  structure  of  the  hair  of  this  anima),  on  the  banks  ot'  rivers,  ditcher,  or  ponds ;  but  on  the 
as  well  as  that  cyf  the  rat,  and  probably  of  others  of  the  approach  of  winter  they  repair  to  the  farm-houses,  and 
genus,  is  singularly  curious,  each  hair,  when  microsco>-  enter  the  corn-ricks  and  bams,  where  they  devourmudi 
picaMy  examined,  appearing  internally  divided  into  a  grain,  and  injure  even  mure  thun  they  devour.  Toef 
kind  of  transverse  partitions,  as  if  by  the  continuation  likewise  haunt  the  walls  and^  floors^  of  old  houses,  in 
of  a  spirsl  fibre.  Mice  are  repelled  by  the  odour  of  el^^  which  they  often  destroy  the  furniture.  They  prvy  on 
der,  and  killed  by  an  extract  of  aconite,  and  the  root  tff  eggs,  poultry,  pigeons,  rabbits,  and  game  ot  every  d^ 
white  hellebore  uid  stavesacre,  powdered  and  mixed  scription  ;  and  they  have  even  been  known  to  ^w  the 
with  meal.  Their  peculiar  smell  is  accurately  repre-  extremities  of  sleeping  infants.  There  are  instance^  d 
aented  by  that  of  C^noghssum  officinale,  or  hountts  their  attackingpigs  nut  up  to  fatten,  and  eating  thrcNi^ 
tongue  :  and  if  this  plant  be  taken  when  in  full  vigour,  their  thick  and  tougn  hide  into  the  body.  The  nuks 
bruised  with  h«nmers,  and  laid  in  houses  infested  ei-  are  generally  much  larger,  and  more  robust  and  nui* 
ther  with  mice  or  rats,  it  will  immediately  induce  them,  chievous  dian  the  females.  When  clonely  pumiei 
it  has  been  alleged,  to  shift  their  quarters.  The  curi-  they  have  sometimes  courage  to  turn  on  their  assiil- 
ous  reader  will  find  in  Gesner's  Natural  History,  minute  ant,  and  to  seize  the  stick,  or  the  hand  of  tt)e  perMO, 
descriptions  of  a  great  variety  of  traps  for  the  capture  who  attempts  to  lay  hi>ld  of  them  rheir  bite  is  often 
of  mice.  followed  by  a  painful  swelling ;  and  the  wound,  thovgli 
Various  parts  and  preparations  of  the  mouse  were  small,  does  not  soon  heal.  As  they  bring  from  ten  to 
vaunted  in  the  pharmacy  of  former  times  ;  and  not  twenty  at  a  litter,  and  breed  thrice  a  year,  the  descend- 
long  ago  its  dung  was  still  used  in  medicine,  under  ants  of  a  single  pair,  if  supplied  with  plenty  of  toodi 
the  mysterious  denominations  of  tnusurda  and  aUntm  ai-  and  effectually  protected  from  enemies  of  every  de- 
grum;  but  all  these  pretended  remedies  are  properly  scription,  will  amount,  at  the  end  of  two  years,  toMsr* 
discarded  from  the  present  practice.  ly  i  million  of  individuals.  This  formidable  increase, 
Harvest  •  j|f .  meisorius.  This  small  species  is  frequent  in  however,  is  counteracted  not  only  by  other  predaciau 
mouse.  Hampshire,  wliere  it  seems  to  have  been  first  noticed  animals,  but  by  themselves,  a  large  and  strong  rat  be^ 
by  that  entertaining  naturalist,  the  late  Rev.  Mr.  White  ing  as  much  dreaded  by  its  fellows,  as  the  whole  s{»- 
of  Selborne,  in  17o7.  In  some  parts  of  England  it  is  cies  is  dreaded  by  other  creatures  which  areitspnef. 
called  the  bean  mouse,  from  the  great  havoc  which  it  The  weasel,  which  is  one  of  the  most  determined  foa 
makes  among  the  beans  when  they  are  newly  sown.  It  o(  the  brown  rats,  pursues  them  into  their  holes,  ^g^ 
measures  just  two  inches  and  a  quarter  from  nose  to  desperately  with  them,  and  often  succeeds  in  sockisf 
tail,  and  me  tail  is  two  inches  long.  Hence  the  harvest  their  blood ;  but  they  will  turn  on  a  small  dof[,  iod 
mouse  is  regarded  as  the  most  minute  of  British  quad-  wound  him  severely  with  their  bite.  BufTon,  who  coo- 
rupeds.  Its  local  range  is  supposed  to  be  limited  to  fined  some  pregnant  females  of  this  species  in  caM 
aome  of  the  southern  districts  of  England.  For  Rome  observes,  that,  betbre  they  brought  forth,  they  gnawed 
amusing  particulars  relative  to  its  habits,  we  have  to  into  minute  pieces  the  interior  wooden  parts  ofthe 
refer  our  readers  to  White's  wovksin  natural  history,  cages,  and  put  the  fragmenU  together  as  beds  for  their 
and  to  Bingley's  Memoirs  of  British  Quadrupeds.  little  ones. 
Brown  rat.  ^  M,  decumanus.  This  species  was  unknown  in  Some  of  the  Japanese  tame  the  brown  rat,  and  tesa 
Great  Britain  till  about  1 7S0  ;  but  it  Has,  since  that  pe-  it  to  perform  many  enteruining  tricka :  nor  is  this  fort 
riod,  multiplied  to  such  a  degree,  that  it  is  now  much  of  murine  e<luc^tion  wholly  unknown  in  Europe;  iox, 
more  common  than  the  black,  whose  numbers  it  has  not  many  years  ago,  a  German  had  trained  half  s  dosen 
no  doubt  tiiinned.  According  to  Pennant,  it  is  un-  brown  rats  to  remain  in  a  box,  till  he  catted  then  imt 
known  in  the  country  whose  name  it  bears ;  and  Lin-  of  it  one  by  one  to  play  many  antic  gambols,  •'J^^^ 
nk  omits  it  in  the  last  edition  which  he  published  of  through  complex  and  various  evolutions  at  the  ^^«J°J 
his  system.  Brissen  desctibea  it  twice  under  different  command,  the  exhibition  concluding  with  a  aham  Cgw- 
appellations,  nimiely,  rat  du  hois,  and  rat  de  Norvige ;  During  the  first  night  of  Crebillon'a  imprisoraneDtm 
mnd  Bnffbii  has  denrnmnated  it  4urmulot,  because  it  re^  the  caaUe  of  Vincennes,  he  hod  iCHtorfy  Mmttki^ 
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^.  whenh«fdiMttfthin^  WMmmbiabcd^aad,  tupposing  it 
r'«<'  tobe  •  Gtt»  be  drove  U  away,  and  went  to  sleep  again. 
Being  fond  of  oats,  he  was  sorry  next  momiiig  that  he 
had  mghtened  it,  as  he  hoped  that  it  might  afford  him 
icwne  amasement  io  solitude.  Having  vainly  searched 
for  it  in  every  oomer,  be  sat  dowto  at  noon  to  his  mea- 
gre nieal>  when  he  perceived  at  some  distance  a  crea- 
ture,  sitting  like  a  monkey  on  its  hind  legs,  and  look- 
ing quiedy  at  him.  In  the  darkness  of  his  apartment 
Crebillon  todc  hit  visitor  for  the  oat,  imd  held  some 
food  to  invite  its  approach ;  when,  to  his  great  astonish- 
mnty  he  disooverra  that  it  was  a  pampered  rat  of  un« 
comiwiQ  siae.  Having  a  fpreat  antipathy  to  rats,  he  at- 
tend a  lond  shriek*  and  his  g«est  instantly  dtsiypeared. 
The  jailor,  who  bow  enterod,  informed  him  that  the 
hit  person  who  occupied  the  room  had  rendered  the 
nt,  when  qvite  young,  so  tame,  that  it  always  shared 
hit  repasts,  and  evoi  slept  in  his  bed.  "  I  was  soplea- 
aed  with  it,"  continued  the  jailor, '' that  I  tried  to  make 
the  rogue  fiumiliar  with  myself,  and  you  shall  see  whe* 
ther  I  have aucoeeded."  Sosj^ing,  he  laid  a  |Heoe  of 
meit  on  his  hand,  and  called,  Raion  I  BaUm  I  come  om/j 
fry  Uukfikmil  Raton  immediately  put  forth  hiahead, 
aad,  seemg  bts  well-knoim  benefactor,  jumped  on  hia 
hand,  snd  dispatclfed  the  proffered  morsel.  '■  From 
that  moment,"  aaid  CrebiUoUf  relating  the  anecdote 
tohitfiiends,  "  Raton  was  my  oonatant  companion  ; 
Ik  wasrsstored  to  the  possession  of  all  the  rights  which 
he  had  enjoyed  in  the  time  of  my  predecessor,  except 
aahsreof  my  bed;  and,  at  my  depitfture,  I  was  very 
desiroiisof  taking  him  with  me  to  Paris ;  but  the  jailor 
pralMted  againat  it  Nay,  I  cannot  deay,  that  I  part* 
ed  from  Raton  with  tears  in  my  eyes." 
n«  Sixth  famibf.  Planicauoati.  U|^per  and  lower  out- 
^'^  tiiifftee&  sharp  and  bevelled ;  eadi  jawfurnishtd  with 
eight  grinders,  having  either  a  flat  crown,  or  transverse 
iwrews;  no  cheek-pouches;  tail  naked,  foaly,  and 
flat,  or  oompreaaed;  estremities  of  equal  length ;  da* 
fickt;  fivetoeaoneachibot,Chosaof  tbehimTleetttni- 
tidby  a  membrane,  or  stron^y  ciliated  on  the  mai*gin; 
aan short;  eyea  huge;  body  covered  with  hair;  near 
the  anna  two  glands  whichjfliatil.aatraug  vndiing  ha« 
moor. 
iru.  ^  Genus  Ondatra,  CUv.  Mna*  Lin.  Orinders  with 
tnnsverse  furrowu ;  tail  long,  etmight,  compressed  la- 
teraUy ;  hind  toea  eilialed.    Residodt  in  North  Ame* 


». 
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1.  0.  xiUtkica,  Mm  zibeihicuif  Lin.  Musk  rat,  mtci- 
fmk,  or  nuuk  keener.  Characters  coincidoit  with  those 
if  die  genus. 

S.  Genus  Castor.  Grinders  with  a  fiat  crown ;  tail 
dtart,  broad,  flaittened  vertically ;  hind  feet  pidmated« 
BaideRt  in  both  cootments. 

*  1.  C.  Jlbtr,  Lin.  &c.  Common  itover.  Cbeanut 
coloured;  tail  flat,  ovid,  and  ndced.  2.  C.  GaUim, 
Geoff.  GalUe,  or  Frauk  hemver.  Four  times  larger 
tfasn  the  preceding;  tail  proportionally  shorter,  and  the 
Wcoaner.  8.  C.  kuidobrmi,  Lin.  GuUlim,  or  CkiU 
iffner.  Tail  long,  compressed,  ianceolate,  and  hairy ; 
ftvelbetkibed. 

*  C.jn>er.    See  Bbatkb. 

Samhfami^.  Asclbidbl  Upper  and  lower  cutting 
*Both  broad,  semi-cvlindrieal,  and  beveUedat  the  ezire* 
cities;  in  each  jaw  four  grindara,  with  flat  or  traoa- 
^^nriy  ridged  crowns;  no  dieek'ponchea;  ink  abottf 
^^>or  wantmg ;  the  poetarior  afittk  knger  than  the 
^■Mor extremities ;  no daaridee;  four loeson theflum 
"Kt;  only  Areo'oii  ttehmdi  aimed  with  daliuM* 

^^OL.  uif%  nuiT  It. 


sembling  hoofs;  ears  round.    Resident  in  the  south*  Masology. 
em  countries  of  the  new  continent  „■   »  — ' 

1.  Genus  Hyoroch^ris,  Cuv.  Cavia,  Lin.     Grind-  ^^^ueT 
ers  furrowed,  as  if  formed  of  transverse  vertical  lamime, 
soldered  together;  no  taiL 

1.  H.  eapybara,  Cavia  capybara^  Lin-  Capifhara^  river  SpeeUt* 
cav^t  or  litsck- nosed  tapir.    Hind  feet  palmated.    *  2. 
H.  cobaya^  cavia  cobaya^  Lin.    Variegated,  or  reetiesi 
cavy,  or  Guinea  pjjr.    Body  variegated. 

^  H.cobaya*  The  popular  denomination  of  Guinea  Guinea  pig. 
pig  is  obviously  incorrect,  both  because  the  animal  is 
not  a  native  of  Guinea,  and  because  it  does  not  belong 
to  the  pordne  tribe.  This  sneciea  is  so  liable  to  diver« 
sity  of  colouring,  that  scarcely  any  two  individuals  ex- 
actly agree  in  dtis  respect  Some  are  almost  entirelv. 
white;  others  spotted  with  black  and  white,  with  black 
and  fawn  colour,  with  yellow,  tawny,  &c.  The  body 
is  short  and  thicker  than  that  of  the  rid>bit;  the  neck 
is  not  distinguishable  from  the  head  and  trunk;  the 
ears,  which  are  large,  naked,  and  transparent,  are  in  a 
gfeat  measure  conoealed  by  the  hairs  on  the  upper  part 
of  the  head ;  the  eyes  are  round,  lam,  and  prominent ; 
the  head  and  nose  resemble  those  orthe  bare  and  rah* 
bit;  the  teeth  are  similar  to  those  of  the  rat,  but  they 
are  placed  obliquely  outwards  in  the  upper,  and  oblique^ 
1^  mwards  in  the  lower  jaw ;  and  the  hair  is  long,  hard» 
and  smooth. 

The  variegated  cavy  is  ind^^ous  to  Braail,  and 
other  countries  of  South  Amenca ;  but  we  have  few 
authentic  notices  of  its  manners  in  a  wild  state.  As  it 
is,  however,  easily  domesticated,  and  can  bear  the  tern* 
perature  of  many  of  our  European  countries,  its  habi* 
tudea  in  confinement  are  pretty  generaUy  known* 
Among  the  most  remarkable  of  these,  we  may  reckon 
its  preoodty  and  fertility ;  for,  though  it  attains  not  its 
fuU  growth  tni  eight  or  nine  months,  it  is  capable  of 
propagating  in  five  or  six  weeks.after  birth.  The  fe« 
mde  goes  only  three  weeks  with  younjr ;  her  first  lit> 
ter  consista  of  four  or  five,  her  second  of  five  or  six,  and 
her  subsequent  ones  of  seven  or  eight,  or  even  some- 
times  often  or  eleven.  The  dam  gives  suck  only  for 
twelve  or  fifteen  days,  and  chases  away  her  young  if 
th^ remlun  longer  by  her;  or,  if  thev  prove  reih^to* 
ry,  she  permits  the  male  to  abuse  and  lull  them.  Her 
pareMu  altadmieiit,  indeed,  seems  to  be  much  weaker 
than  in  movit  other  species;  for  she  will  often  suffer  her 
young  to  be  taken  from  her,  and  even  devoured  as  soon 
as  they  are  bom,  without  betraying  the  least  concern. 
As  she  breeds  once  in  the  two  months,  it  has  been  cal« 
cnlailed  that  «  single  couple  may  prove  the  source  of 
one  thousand  indi^uals  m  the  course  of  a  year.  To 
diedc  this  excessive  fecundity,  nature  has  provided  that 
many  of  them  should  fidl  a  sacrifice  to  cold  and  mois* 
tiire,  to  the  Ibeble  and  short-lived  a&ction  of  their  pa* 
rents,  to  their  quarrels  with  one  another,  and  to  thdir 
incapadty  of  defiending  themselves  agahist  cats  and 
other  beasta  of  prey.  Their  life  is  an  almost  incessant 
round  of  eAting,  sleeping,  and  re-produeing  their  kind. 
Buflbn  Msefls,  that,  though  they  never  drink,  they  fte- 

Jnently  xuinate.  But  this  is  not  strietly  correct ;  for 
ley  are  very  fend  of  milk,  and,  in  deuuilt  of  it,  have 
reeouitae  to  water*  They  readily  feed  on  all  sorts  of 
herbs-;  but  prefer  parsley,  and  the  tops  of  carrota,  even 
to  hnaad  or  flour.  Th^  are  also  very  fond  of  applei 
and  other  fruits.  They  eat  precipitatehr  like  rabbits^ 
Mid  viBi^  oftwi»  but  little  at  a  time.  Their  usual  cry 
flnambksthe  grunting  of  a  young  pig ;  but  they  also 
eoqunm  plaBraie«r  pan  by  appnpruite  aoundi.    They    . 
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Macology.  are  very  susceptible  of  cold,  and  will  press  together  to 
avoid  its  effects.  Though  naturally  tame  and  gentle  in 
their  deportment,  they  are  incapable  of  strong  attach- 
ment. They  affect  dark  and  intricate  retreats,  and  sel- 
dom venture  out  of  concealment  when  danger  is  at 
hand.  They  are  at  great  pains  to  keep  themselves  and 
one  another  clean,  frequently  licking  and  smoothing 
their  own  and  neighbour's  fur.  With  scarcely  suffi- 
cient courage  to  defend  themselves  against  the  attacks 
of  a  mouse,  their  animosities  against  tnose  of  their  own 
species  are  obstinate  and  violent,  and  generally  origi- 
nate in  a  desire  of  possessing  the  warmest  corner,  or 
the  most  agreeable  food.  Their  mode  of  fighting  is 
very  singular;  for  one  of  them,  seising  the  neck  of  its 
antagonist  with  its  teeth,  attempts  to  tear  off*  the  hair, 
while  the  other  turns  its  posteriors  to  the  aggressor, 
kicks  up  behind  like  a  horse,  and  scratches  his  rival's 
flanks  to  the  effusion  of  blood. 

Though  frequently  used  as  an  article  of  food,  the 
fiesh  of  tnese  animals  is  not  in  general  esteem  for  its  de- 
licacy ;  yet  by  a  proper  admixture  of  dry  and  succulent 
food,  they  might,  it  is  presumedi  be  rendered  more  de- 
serving of  a  place  at  the  table. 

2.  Genus  Cavia,  Lin.  &c.  Grinders  with  a  fiat- 
crown,  grooved  on  the  sides ;  tail  short 

1.  C.paca,  Spotted  cavy.  Sides  striped  with  yellow 
spots.  2.  C.  agiUit  Lin.  Agquty,  or  Jong'^n^ted  cavy. 
Body  tawny  brown ;  abdomen  yellowish.  S.  C.  mcous' 
chi,  Lin.    Acouschy,  or  olive  cavy.    Body  olivaceous. 

4.  C  aperea,  Lin.  Rock  cavy.  Tawny  ash  above,  white 
beneatn.  5.  C.  cristata,  Geoff,  Crested  cavu.  Hair  be- 
hind the  head  tufted.  6.  C.  qnouya,  Quonya  cavy. 
Hair  on  the  back  long  and  dark ;  the  rest  also  dark, 
but  sprinkled  with  reddish  spots.  7.  C.  vucacda,  />• 
jput  viscaccia,  Lin.  Ftscaccia,  or  Peruvian  hare.  Brown- 
ish, with  bristly  tail.  8.  C  pampa,  Pampa  cavy. 
Bright  brown  above,  white  beneath. 

LsroBivi.  Eighth  family.  Lbporini.  Cutting  teeth  bevelled, 
the  upper  double ;  i.  e.  each  having  a  smaller  subsidiary 
one  behind ;  from  five  to  six  grinders  on  each  side  in 
both  jaws,  and  formed  of  plates,  as  if  soldered ;  tail 
short,  or  wanting ;  the  hinder  a  little  longer  than  the 
fore  extremities ;  a  very  large  caecum,  furnished  through 
its  external  length  with  a  spiral  membrane. 

1.  Genus  Lepus,  Lin.  &c.  The  hind  considerably 
longer  than  the  fore  legs ;  ears  long ;  tail  short ;  cla- 
vicles weak,  and  almost  cartilaginous ;  five  toes  on  the 
fore  feet,  four  on  the  hind.  Resident  in  both  conti- 
nents. 

*  1.  L.  timidux,  Lin.  &c.  Common  hare.  Tail  short; 
ears  longer  than  the  head,  and  tipped  with  black.  *  2. 
L,  cuniculus,  Lin.  Sec.  Rabbit,  or  coney.  Tail  short ; 
body  brown ;  tips  of  the  ears  black ;  hind  legs  shorter 
than  the  body.  *  S.  L.  variabilis,  Lin.  &c.  Varying 
hare,  alpine  hare  of  Pennant's  British  Zoology.  _  Body 
white  in  winter,  except  the  tips  of  the  ears,  which  re- 
main black.  4.  L,  Americanus,  Lin.  American  hare. 
Tawny  grey  above,  white  beneath ;  hind  le^  longer 
than  the  body,  and  the  ears  and  tail  tipped  with  grey. 

5.  L.  JEgyptius,  Geofi*.  EgypHan  hare.  Ears  long  and 
broad ;  legs  brown;  hair  on  the  back  light  grey.  6. 
L,  tolai,  Lin.  Baikal  hare.  Pale  brown,  with  the  up- 
per edges  of  the  ears  black.  7*  L.  iapeti,  BrauUan 
%are.  Tailless ;  brown  above,  white  beneath ;  with  a 
white  collar  round  the  neck. 

*  L,  Hnddui,  Without  entering  into  a  minute  de- 
scription of  an  animal  so  generally  known,  we  shall 
merely  state  a  few  narticulars  relative  to  its  atmcture 
and  appearance,  ana  thus  have  room  for  more  detail 
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concerning  ita  history  and  ntanners.  The  intidsof  tbe Xuokj 
mouth  is' furnished  with  hairs;  the  nose  and  txx^^^fH 
are  very  thick ;  the  upper  lip  is  deft  to  the  noitrils, 
which, seem  to  unite,  and  to  form  a  single  openmfr; 
the  eyes,  which  are  very  prominent,  are  furnished  wltha 
nictiuting  membrane ;  the  feet  are  covered  beneith,tt 
well  as  above,  with  ftir ;  the  heart  is  propoitiooably 
large;  and  the  caecum  abont  six  times  ukifeiitbt 
stomach. 

In  the  Mosaic  law,  the  hare  has  been  dassed  with  »• 
minating  animals ;  a  circumstance  whidi  Icsds  Sdiciu 
xer  to  suspect  that  the  passage  has  been  misinteipretnL 
Be  this  as  it  may,  the  hare,  according  to  the  noit  »* 
cent  physiological  observations  on  the  subject,  thon^ 
its  stomach  is  differently  organised  from  tMt  of  the  ox, 
is  an  occasional  and  partial  ruminant,  and  is  not,  there* 
fore,  erroneously  associated  with  animab  which  chew 
the  cud.  The  absurd  notion  of  the  ambigui^r  sndtnnt- 
mutation  of  sex  in  this  quadruped,  has  douodessaracQ 
from  certain  peculiarities  of  conformation,  which  piu- 
zle  an  ordinary  observer  to  discriminate  between  the 
male  and  female. 

There  is  scarcely  a  country  in  whidi  the  hare  \m  not 
to  be  found,  from  the  torrid  zone  to  the  vicinitjoftht 
poles.  In  hot  regions,  it  is  usually  of  a  smaller  siit 
than  in  the  cooler  quarters  of  the  gloiie.  A  yen  idmU 
breed,  however,  has  been  observed  on  the  ialind  ef 
Islay  ;  and  a  very  large  one  on  the  Isle  of  Man,  wbert 
individuals  have  been  taken  that  weighed  12  pooiuk 
Examples  occur  in  England,  of  hares  weighing  fitn 
10  to  11  pouiids ;  but  nrom  7  to  8|  is  the  more  oom- 
mon  weight.  Hares,  in  their  natural  state  of  fiecdoin> 
are  never  fat ;  but,  when  tamed,  and  fed  in  the  hooie, 
they  sometimes  die  of  excessive  obesity. 

The  kind  provisions  of  nature  for  the  presemtisD 
of  the  leporine  race  are  many  and  wonderful,  snd  af- 
ford a  striking  proof,  amons  thousands  whidi  mi|;^tbs 
produced,  of  that  system  of  compensations,  that  bslm- 
cing  of  perfections  and  defects,  tlmt  eauaUaing  of  the 
quantity  of  life  and  destruction,  on  whidi  the  oootiDiicd 
existence  of  the  respective  tribes  of  animals  depeodi. 
If  the  hare  is,  on  the  one  hand,  exposed  to  the  atticb 
of  almost  every  beast  of  prey,  it  is,  on  the  other, 
abundantly  fruitful ;  and,  if  often  pursued,  it  is  sin 
furnished  with  various  sources  of  evasion  and  escspe. 
Its  ears  are  so  contrived,  as  to  convey  even  reoioU 
sounds  from  behind ;  the  eyes  are  so  situated,  astoepi< 
ble  it,  when  at  rest  on  its  seat,  to  observe  without  difi* 
culty,  and  even  without  much  motion  of  the  hesd,  s 
whole  drcle;  and  though  it  sees  imperfectly  ia  s 
straight  line  forwards,  it  can  direct  ita  vision  to  whit* 
ever  threatens  it  in  the  way  of  pursuit ;  and  the  ejn 
are  never  wholly  closed  during  sleep.  From  the  extis- 
ordinary  muscularity  of  its  limbs,  it  can  sustain  the  fled* 
ness  of  its  course  for  a  considerable  time,  v^^* 
greater  length  of  the  hinder  legt  gives  it  such  a  decid- 
ed advantage  in  ascending,  that,  when  started,  it  il- 
ways  makes  to  the  rising  ground.  Its  babitusl  timidi- 
ty, and  perpetual  apprehension  of  danger,  preserve  i^ 
lean,  and  in  a  condition  the  best  adapted  to  prodt  of 
that  speed  which  forms  iU  securi^.  The  Uuck^hsiiy 
protection  of  its  feet,  alao  gives  it,  in  dry  or  frosty  wci* 
ther,  an  advantage  over  the  dog  which  mrsoes  it  It> 
near  approach  in  colour  to  the  soil,  often  coDoedi  i^ 
from  the  sight  of  man  and  predadous  anhnals ;  and,  la 
northern  oountriea,  ita  fur  frec^uently  beoomes  whits  a 
winter,  so  as  hardly  to  be  disunguiahed  from  the  sar« 
rounding  snow.  Aa  if  conadoaa  of  its  reaemblsoce  to 
the  earth  on  which  it  treads,  it  has  often  been  Jmo^Sj 
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(•lofy.  when  close  pressed  by  tlie  hounds,  to  squat  behind  a 
clodj  and  suffer  the  dogs  to  run  over  it,  which  they  no 
sooner  do  than  it  instantly  takes  a  contrary  direction, 
and  thus  deceives  them.  As  it  possesses  the  sense  of 
smell  in  a  pre-eminent  degree,  it  is  often  aware  of  the 
presence  of  an  enemy,  before  it  can  ascertain  its  dan- 
ger by  sight  The  doublings  of  its  course  are  familiar 
to  every  sportsman ;  and  though  in  some  respects  its 
sagacity  seems  to  be  at  fault,  especially  in  exhausting 
its  strength  in  the  early  part  of  the  chace,  and  in  re- 
turning to  its  resting  place  by  the  same  paths,  it  has 
been  nequently  obwrved  to  have  recourse  to  strata^ 
gems,  wbicb,  in  the  human  being,  would  bespeak  not 
only  presence  of  mind,  but  a  prompt  and  practical  ap- 
plication of  the  reasoning  principle. 

The  multiplication  of  nares,  if  undisturbed,  would 
prove  greater  than  that  of  most  quadrupeds ;  because 
they  are  capable  of  breeding  at  all  seasons,  and  from 
the  first  year  of  their  existence,  while  the  term  of  gesta- 
tion exceeds  not  thirty«one  days.  The  hunters  idlege, 
that  when  the  produce  consists  of  more  than  one,  each 
levret  is  markea  with  a  star-like  appearance  on  the  fore- 
head^ which  usualljr  disappears  at  the  first  moulting, 
but  sometimes  continues  to  a  more  advanced  period. 
Sir  Thomas  Brown,  in  his  Treatise  mt  Vulgar  Errors, 
asserts,  from  his  own  observation,  that  female  hares 
freqaendy  have  in  their  ovaries,  at  the  same  time,  young 
«nies  of  different  ages,  and  that,  after  those  which  are 
mature  are  brought  forth,  there  will  remain  others 
whidi  are  very  far  from  the  term  of  their  exclusion. 
Bofibn  confirms  ^is  phenomenon  of  superfcetation  in 
the  hare,  and  has  explained  it  en  anatomical  prin« 
ciples.  The  observation  is,  however,  at  least  as  old  as 
Herodotus.  The  breeding-place  is  usually  under  a  tuft 
of  grass,  a  high  brake,  a  bush  of  heatib,  brush-wood, 
atanding  com,  &c.  The  dam  suckles  her  young  about 
twenty  days,  after  which  they  separate,  and  procure 
their  own  food,  making  their  forms  at  sixty  or  eighty 
paces  finom  each  other ;  so  that,  when  we  meet  with 
one  young  hare,  we  are  prettv  sore  of  finding  more 
withm  a  small  distance.  The  hare  arrives  at  maturity 
in  one  year,  and  is  supposed  to  live  seven  or  eight ;  but 
it  is  presumed,  that  a  small  number,  comparatively, 
mre  allowed  to  die  of  old  age :  for  dogs  ot  all  kinds 
pursue  them  by  instinct ;  the  cat  and  the  weasel  tribes 
are  constantly  lying  in  ambush,  and  practising  their 
wary  arts  to  seize  uem ;  while  birds  of  prey  are  still 
moire  formidable  enemies,  as  against  them  no  swiftness 
can  avail,  nor  retreat  afford  security ;  and,  lastly,  man^ 
far  more  powerful  than  all,  sacrifices  great  numbers, 
either  to  his  subsistence  or  to  his  pastime. 

The  fiivourite  residence  of  the  hare  is  in  rich,  and  some- 
what dnr  and  flat  grounds ;  and  it  is  rarely  observed  in 
very  hi! ly  or  mountainous  situations ;  neither  is  it  often 
found  in  places  much  exposed  to  the  wind,  espedally 
when  it  blows  firmn  the  north  or  south.  Shephmis  and 
hare-finders,  moreover,  remark,  that  the  hjures  on  the 
downs  have  a  variety  of  seats,  which  they  shift  ifrom 
time  to  time,  as  the  weather  directs^  generally  ascend- 
ins  to  the  more  elevated  grounds  when  rain  prevails. 
They  feed  on  various  ve^tables,  but  seem  to  prefer 
those  of  a  milky  and  sucodent  quality,  and  to  be  very 
partial  to  pinks,  carnations,,  parsley,  birch,  and  labur- 
■urn.  During  winter,  they  will  prey  on  the  bark  of 
almost  every  teee ;  and  they  are  often  very  injurious  to 
young  plantations.  Their  cry,  which  has  been  com- 
pared to  that  of  an  infant,  is  seldom  heard,  except  in 
oases  of  surprise  or  distress.  In  some  countries  where 
they  abound,  they  axe  taken  by  a  call,  which  is  a 


squeaking  sound,  first  slow,  and  then  quicker,  and  MasolosT' 
imitative  of  that  between  the  male  and  the  female.        ^ 

Although  not  very  susceptible  of  strong  attachment^ 
the  hare  is  naturally  of  a  gentle  disposition,  and,  when 
taken  young,  may  be  tamed  without  much  difficulty. 
Shy  and  timid  as  it  undoubtedly  is  in  its  native  haunts, 
yet,  when  domesticated,  it  of^  assumes  a  forward, 
and  even  petulant  demeanour.  In  respect  of  temper 
and  talent,  however,  a  very  marked  diversity  probably 
obtains  among  different  individuals,  na  has  b^n  finely 
exemplified  by  Cowper,  the  poet,  in  his  account  oi 
three  which  he  watched  himself.  Similar  instances 
might  be  ouoted  ftom  Sonnini,  Townson,  Borlase,  &c 

The  flew  of  the  hare  was  reckoned  a  great  delicacy 
amonff  the  Romans,  and,  in  Martial's  estimation,  was 
superior  to  that  of  all  other  quadrupeds.  From  an  al- 
lusion in  the  second  satire  of  his  fourth  book,  we  may 
infer,  that  Horace  regarded  the  mng  as  the  part  in 
highest  request  amon^  his  countrymen.  The  fur  forms 
a  considerable  article  m  the  manufacture  of  hats  ;  and, 
as  this  country  cannot  supply  a  sufficient  number  id 
skins  for  the  purpose,  large  quantities  are  yearly  im- 
ported fix)m  Russia  and  Sil^ria.  Austria  annually  ftir* 
nishes  a  million,  and  Bohemia  400,000  of  these  skins* 
In  Wallachia,  they  constitute  a  considerable  article  of 
trade ;  and,  in  the  Crimea,  they  are  sold  at  a  very  re- 
duced price,  and  converted  into  warm  flur  clothing. 

Though  no  animal  can  appear  less  formidable  or  re- 
pulsive to  a  human  being  tnan  a  timid  levret,  it  is  some- 
what remarkable,  that  the  brave  Due  d'Epernon,  from 
one  of  those  constitutional  antipathies  for  which  it  is 
so  difficult  to  account,  always  fainted  at  the  sight  a£ 


one. 


*L.  Cuniculus.  A  practical  eye  is  seldom  at  a  loss  to  Rabbit, 
distinguish  between  a  rabbit  and  a  hare ;  and  yet  the 
difference  is  not  easily  expressed  in  terms  of  precision* 
The  Hon.  Daines  Barrington  has  proved,  that  the  cri- 
teria selected  by  Linn6  are  incorrect ;  neither  do  we 
believe,  that  the  proportions  stated  by  that  gentleman 
himself  are  infallible,  as  the^  have  been  found  to  vary 
in  the  s^e  individual  at  different  periods  of  its  age. 
A  more  decided  proof  of  a  distinction  of  species  is, 
that  they  do  not  sexually  intermingle.  Buffon's  expe- 
ments  on  this  point  seem  to  be  perfectly  satisfactory. 
We  are  indeed  aware,  that  the  Baron  ae  Gleicheh  is 
disposed  to  question  their  accuracy,  and  asserts,  on  the 
testimony,  he  says,  of  an  ocular  witness,  that  the  ex- 
istence of  a  hybrid  issue  from  the  female  hare  and  wild 
rabbit  is  not  uncommon  in  Hoching,  a  district  of  Po- 
lish Prussia.  But  we  could  have  wished  that  M.  de 
Gleichen  had  condescended  to  name  this  ocular  wit- 
ness ;  for  we  cannot  find  that  any  naturalist  or  travel- 
ler of  respectability  has  adverted  to  the  circumstance ; 
and,  if  such  a  mongrel  breed  existed,  we  can  assign 
no  reason  for  its  limitation  to  an  obscure  portion  of  Po- 
lish Prussia.  It  has,  on  the  contrary,  been  generally 
observed,  that  a  natural  and  strong  antipathy,  which 
even  domestication  can  seldom  obhterate,  subsists  be- 
tween the  rabbit  and  the  hare.  We  may  add,  that  their 
general  habits  are  also  different,  and  that  the  flesh  of 
the  former  is  whiter,  less  juicy,  and  less  highly  fla- 
voured than  that  of  the  latter. 

The  ordinary  and  predominant  colour  of  the  rabbit, 
in  its  wild  state,  is  grey,  or  rather  a  mixture  of  tawny, 
black,  and  cinereous.  The  upper  part  of  the  tail  is 
black,  and  the  belly  and  under  part  of  the  tail  are 
white.  Black,  white,  sind  intermediate  varieties  occur, 
especially  among  domesticated  individuals.  The  soles 
of  the  feet  are  covered  with  rufous  hairs. 
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^  The  rabbit  natnraHr  aflects  wann  and  temperate  la-  ttnder  groimd,  they  ha^e  a  yerf  pec«ditf  nedsod  of  )iuM 

titudee^  and  is  somewhat  partial  to  the  sandy  downs  e#  ffiving  afaurm ;   lor,  when  danger  is  threatened,  ther  ^v^ 

aea-shores.     Pliny  mentions  Greece  and  Spain  as  the  Slump  on  the  earth  with  one  of  their  hinder  feet,  and 

countries  of  Europe  in  which  it  formerly  resided.  Both  produce  a  sound  which  may  be  heard  a  great  way  by 

he  and  Varro  relate,  that  an  entire  town  in  Spain  was  animals  near  the  sarfiice.    Tne  females  are  the  moitn. 

orertnmed  by  the  incrediUe  number  of  rabbits  whicii  gilant  sentinels,  and  remain  without  till  all  thetr  con. 

lodged  under  its  foundations ;  and  we  kam  from  Sd»-  paniens  have  entered  Uieir  holes.    Though  habioudlv 

bo,  that  the  ii^abitants  of  the  Balearic  Islands,  ap*  concealed  under  a  thick  covering  of  earth,  tbeieani. 

Crehensive  that  their  country  would  be  rendered  deso*  mals  are  very  sensible  to  approadiing  changes  of  the 

te  by  the  extraordinary  multiplication  of  these  crea-  weather,  and  will  seldom  go  abroad  in  the  day-time, 

tares,  sent  deputies  to  Rome,  to  implore  military  aid  unless  it  be  cafan  and  settled;  while  their preseDtiaieBt 

against  this  novel  description  of  enemy.    In  subsequent  ot  a  storm  in  the  night-time  impels  them  to  nufa  out, 

periods,  the  Spaniards  thinned  their  numbers  by  means  and  quickly  devour  their  stated  fare,  that  they  may  be 

of  ferrets,  imported  from  Africa.    According  to  l^al-  si^y  housed  again  before  they  are  overtaken  by  the 

lanzani,  when  the  crops  were  wasted  in  Bazfluzao,  one  blast 

ef  the  Lipari  islands,  by  an  unusual  increase  of  rab-        In  stocking  a  warren,  it  is  customary  to  make  arti- 

bits,  the  natives  had  recourse  to  large  importations  of  ficial  burrows,  of  the  diameter  of  the  animal'i  body, 

cats,  which  soon  destroyed  them.    The  species  is  sup-  with  augers,  far  defending  the  rabbits  ag«nst  ooldand 

posed  to  have  been  originally  confined  to  Africa,  and  vermin,  till  they  make  holes  themselves.   The  toogrot 

to  have  been  afterwards  (fiffused  over  the  warmer  and  succulence  of  their  diet  should  be  conected  by  adne 

milder  portions  of  Europe  and  Asia.     Introdnoed  mto  mixture  of  hard  and  dry  food,  as  hay,  barley,  oits, 

America,  it  has  there  found  a  climate  cmigenial  to  its  toasted  bread,  &c.  to  prevent  a  scounng,  which  cAen 

constitution,  and  has  nmtdly  multiplied,  especially  in  proves  extcnsivelv  fatal:  the  same  precaution  will  often 

the  southern  countries  of  that  continent     In  Sweden,  save  them  from  dropsy.    Cfeai^iness,  and  a  free  dm- 

it  ceases  to  thrive  in  the  open  air,  and  requires  the  lation  of  wholesome  air,  are  the  best  prevendvei  of  a 

warmth  of  confinement  pining  sickness,  accompanied  with  an  infectioos  itoh, 

Rabbits  are  capable  of  breeding  when  only  five  or  six  to  which  the  ^oung  are  otherwise  subject    A  dry  »> 

months  old ;  their  term  of  gestation  is  thirty  or  thirty-  gimen  will,   in  general,   remove  the  pistoles  which 

one  days ;  and  a  vi^rous  female  will  bring  about  eight  sometimes  cover  Oienr  h ver ;  and  treakk  air  and  littar  ate 

young  seven  times  m  the  course  of  a  year ;  so  that,  in  recommended  for  a  disease  in  the  eyes,  wMdi  is  a|A  Id 

tiie  course  of  four  years,  her  progeny,  m  theory,  should  carry  off  the  females  after  they  have  sockfed  dair 

amount  to  1,274,840  individuals.    But,  in  the  first  in-  young. 

stance,  we  cannot  average  the  amount  of  fertility  at  The  skin  of  the  grey  rabbit  is  cut  fnm  the pdt,* 
the  maximum;  and,  secondly,  as  we  obserred  in  the  a  material  in  the  manuftcture  «f  hats,  and  that  of  the 
history  of  the  hare,  the  race  is  obnoxious  to  the  attacks  silver-haired  is  dressed  as  far,  and  consequently  fetdM 
ef  men,  and  of  various  predacious  animals.  Before  the  a  higher  price.  The  hair  has  been  fi^iiently  eonvcfl* 
dam  brings  forth,  if  die  does  not  find  a  hole  suited  to  ed  into  gloves  and  stockings,  of  a  light,  fine,  andcbwiij 
the  purpose,  she  digs  one,  not  in  a  straight  line,  but  texture,  and  the  skm  itseu'  into  glue  of  unooBODMn  pa- 
in a  zig-zag  direction,  enlarging  the  bottom  of  it  every  rity  and  tenacity, 
way,  and  pulling  from  her  own  body  a  quantity  of  *  L.variabUis.  This  q)ecies  is  generally  flOilUrlhttVinii 
hair,  with  which  she  makes  a  warm  and  comfortable  the  common  hare,  with  which,  howerrer,  it  has  bccQ  kw 
bed  for  her  young.  During  the  whole  of  the  first  two  known,  though  rardy,  to  Intermingle,  Umidng  tti  n- 
days,  she  never  leaves  them,  except  when  pressed  by  sidence  chiefly  to  elevated  situations,  between  1500iad 
hunger,  and  then  she  eats  with  surprising  quickness,  2000  feet  above  the  leval  €if  the  sea,  in  the  nortben 
and  immediately  returns.  She  always  conceals  her  narts  of  the  globe,  as  in  the  mountains  of  Sccdand, 
charge  from  die  male,  lest  he  should  devour  them ;  Lapland,  Norway,  Rossia,  Siberia,  KamCaehatka,  oA 
and,  for  the  same  reason,  when  she  ventures  abroad,  some  districts  of  Cuiada.  Its  ooloor,  in  summer,  is  > 
she  covers  up  the  hole  so  careftiUy,  tliat  its  place  is  tawny  grey,  and,  in  winter,  entirelT  while,  w«p  ** 
scarcely  perceptible.  In  Ais  manner  she  continues  her  tins  of  the  earn  and  the  s^ta  of  the  feet,  whia  «« 
attentions  fair  about  a  month,  when  the  yoting  are  able  Mack ;  but  the  latter  are  very  thickly  covmd  widi  t 
to  provide  for  themselves.  The  ordinary  term  of  a[  rab-  yellowish  fur.  The  alteratidn  of  colour  begins  in  Sep- 
bif  s  Ufe  is  eight  or  nine  vears.  It  seeks  to  avoid  mois-  tember,  and  first  appears  about  the  nedc  and  nonp- 
ture,  and  deBghts  in  a  dry  sandy  soil.  On  a  dead  le-  In  April,  the  whitto  gives  pkee  to  ^rey ;  hut,  ia  w 
vel  it  finds  it  difficult  to  make  its  burrow,  as  the  mould  polar  ptfte  of  OreetdinMl,  the  white  >*P^*™^'^^ 
must  be  thrown  upward  to  the  surface ;  whereas,  on  the  genend  Kvery  of  the  country.  Tne  internal  heit 
the  side  of  an  eminence,  the  declivity  affords  a  ready  0f  this  species,  even  during  the  most  intense  cold,  » 
fall  for  the  earth,  and  the  work  is  down  hill.  As  the  fr^nn  IDS*  to  105**  of  Fahrenheit ;  and  its  feoip^^f 
rabbits  on  tire  island  of  Sor,  near  Senegal,  do  not  bur-  even  in  the  most  rigorous  climates,  is  truly  astonishiiig 
row,  we  are  tempted  to  suspect,  tiiat  the  digging  of  It  is  easily  tamed,  very  sprightly  and  firohcsanic,  iw 
holes  for  themselves,  in  colder  climates,  is  an  acquired  particulany  fond  of  honey  iSad  carroway  comfits.  In 
iBt,  prompted  by  circumstancies.    This  conjecture  will  its  wild  sute,  it  subsists,  hi  winter^  on  agarier,  ker- 


cd  with  a  domestic  breed,  they  and  their  offsprinff  re-  the  common  hare-                                                         j^ 

main  on  the  surface^  and  never  begin  to  make  holes  2.  Genus  Laoomys,  Cuv.  Lbpus,  Lin.    Jffiiw  *J  *^ 

fbr  their  protection,  until  they  have  endured  many  nearly  equal  in  lei^^th  to  the  fcre;  feur  unguiowja 

hardships,   and  nassed  through  several  generations,  toes  on  each  fbot ;' ears  short;  tail  wanting;  dandei 

Dr.  Darwin  has  obaerved,  that  as  rabbits  cannot  ard-  robust    Resident  hi  the  tM  eonfoent. 

cuhte'sounda,  and  are  formed  into  societies  that  live  1.  L.  Alpina,  Lepus  Alpmus,  Lin.    Pika,  ixAlF^Sf^ 
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l4l«^  kutt.  Termgtiioas,  wiSi  rotuKled  ean^  and  brownidi 
£Mt  *ft.  L.  fmtUia,  Lepus  pumiiut,  Lixu  Soulgan,  or 
C(M»e  hare.  Body  brown^  mixed  with  grey;  nn 
•oosemat  triangular,  and  edged  witb  white.  S.  L.  ogo^ 
kma,  Ltfmi  ogoiama,  Lin.  Ogeton  hare.  Body  pale 
gfcy ;  ears  ow,  somewhat  pointedj  and  of  the  same 
cdloar  with  the  bed^. 

*  L.  pttsUia,  Thia  singular  animal^  and  its  two  oon- 
meaas,  exhibit  an  intermediate  appeannce  between  the 
bare  and  the  nit,  whence  their  more  appropriate  gene- 
ric ai^pdlation  adopted  by  Cuvier.  The  soulgan  m  one 
ef  the  prettiest  little  quadrupeds  that  inhabit  Uie  wastes 
of  Fartarj.  It  is  of  the  sise  of  die  water-rat,  and 
weiffhs  mm  three  ounces  to  four  and  a  half,  according 
to  the  season.  The  fur,  i^ch  is  thick  and  Tery  soft, 
consisti  of  two  kin^  of  hair,  the  ime  very  long,  and 
the  other  shorter  and  wdoUy. 

These  ereatores  dig  pretty  de«>  burrows,  with  one  cr 
more  entrances,  in  places  covered  with  bnudi-wood,  and 
abounding  in  plants ;  and  seldom  venture  abroad  till 
night,  when  they  roam  in  quest  of  food.  They  sleep 
with  their  eyes  open,  and  seem  to  discern  objects  dur- 
iDf  the nigfat.  Tnoi^lh  seldom  seoi,  they  olUn  betray 
thmr  haunts  b^  their  vmce,  which  is  heard  after  sun- 
set, and  early  m  the  morning ;  being  repeated  at  inter- 
Tals,  tiiree,  four,  or  six  times,  much  resembling  that 
of  a  ouail,  and  loud  enough  to  be  heard  at  a  consider- 
able ctistaiu^e.  They  never  call  in  the  day-time,  except 
in  itanny  or  very  cloudy  weather,  whoi  their  note  is 
often  mistaken  for  that  of  some  bird.  They  are  also 
tnwed  by  their  dung,  which  they  range  in  small  hei^ 
near  die  entrance  oftheir  dwellings.  Their  food  chid- 
If  consists  a£  gramineous  and  succulent  plants,  of  the 
leaves  and  branches  of  trees,  the  tender  bark  of  shrubs, 
Ac.  Excopt  in  spring,  or  earl  v  in  summer,  when  they 
pair,  they  lead  a  sditary  life,  but  are  nevertheless  very 
gentle,  and  so  easily  tamed,  as  to  beo<»ne  quite  fami- 
uar  with  a  person  in  the  course  of  a  ^y.  One  of  them, 
whensittiM,  just  fiUsth^  hollow  of  the  hand.  Itopace 
is  a  kind  of  leaping  motion,  but  not  very  quick  ;  nor 
does  it  run  w^,  on  account  of  the  shortness  of  its  leap. 
The  female  produces  five  or  six  young,  which  rapicuy 
srrive  at  maturity.  In  order  to  support  the  rigours  ci 
its  native  dimate,  this  little  quadruped,  which  does  not 
hybemate,  has  need  of  a  very  omsiderable  degree  of 
Bitemal  heat ;  and  we  find,  aecwdingly,  that  it  corre- 
sponds to  I04<>  of  Fahrenheit's  scale. 

Ninih  FamUf.  HYSTRiciNr.  Muasle  short;  upper 
and  lower  cuttmg  teeth  broad,  nmnle,  and  bevelled ; 
eight  fiat-crowned  grinders  in  each  jaw ;  extremities 
Bearly  equal  m  length ;  five  toes  on  the  hind  feet ;  four, 
and  me  cUwless  rudiment  of  a  thumb,  on  the  fore-feet ; 
body  covered  with  mickles,  which  are  often  very  long  ;- 
cars  short;  caecum  large. 

1.  Genus  Hvstrix,  Lin.  &c  Tail  short,  and  not 
prehensile.     Resident  in  both  continents. 

*  i.  A.  CrUiaia,  Lin.  Crested,  or  Common  porcupine* 
Head  created.  S.  H,  fasciculata,  Lin.  Brtuh'4aiied, 
sr  Majaeea  porwmne.  Tail  ending  in  a  tuft  of  Batten- 
ed briitles.  S:  H.  dorsaia,  Lin.  Canada  porcupine. 
^ines  short;  for  very  lon^;  back  fturnislied  with  a 
ndgeof  qunes. 

*  H.  crisiaia.  The  name  of  this  species  in  English, 
snd  in  mo^t  of  the  languages  of  Eurc^,  is  probably 
founded  on  ita  grunting  noise;  for  scarcely  in  any  other 
rapeet  does  it  resemble  the  hog.  Its  ordinary  length 
B  about  two  feet  and  a  half  fWnn  the  head  to  the  end 
af  the  tail  The  upper  parts  of  the  bodr  are  covondd 
Vilhhard  and  diarp  spines,  some  tf  which  measure 
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from  nine  to  fifteen  faiches  in  length,  all  being  complete  Masolog^ 
auills,  variegated  with  alternate  black  and  wniterings,  ~  »  ~ 
sughtly  attached  to  the  skin,  and  deciduour  in  me 
moulting  season.  The  animal  can  raise  or  depress  them 
at  pleasure,  but  is  incapable  of  darting  them  with  force 
or  effect  U>  any  distance.  The  head,  belly,  and  le^, 
are  covered  with  strong  dusky  bristles,  intermixed  with 
softer  hairs ;  whidi  last,  on  the  top  of  the  head,  are 
very  long,  and  bent  back,  like  a  ruff  or  crest  The 
tail  is  covered  with  short,  and  rather  flattish  quills, 
whidi  are  often  abrupt,  or  truncated  at  the  extremity. 

The  porcupine  is  a  native  of  Africa,  India,  the  In- 
dian islands,  Persia,  and  some  of  the  warmer  countries 
of  Europe,  as  Italy  and  Spain.  During  the  day,  which 
is  the  period  of  its  repose,  it  inhabits  subterraneous  re* 
treats,  and,  in  the  niffht,  it  makes  its  excursions  for 
fruit  and  v^etables,  wnich  constitute  its  principal  fcKid. 
It  is  particubrly  fond  of  Calla  Elhiopica,  and  of  box* 
wood,  though  the  juice  of  either  the  root  or  leaf  of  the 
former  is  so  acrid,  as  to  blister  any  part  of  the  hunuu> 
bocfy  to  whidi  it  is  applied.  Although  capable  of  en-^ 
during  protracted  hunger,  without  apparent  inconve- 
nience, it  eats  with  every  symptom  of  a  keen  appetite*. 
The  ordinary  term  of  its  life  is  fourteen  or  fifleen  years.. 
The  female  goes  with  young  about  seven  months,  and 
produces  one  or  two  at  a  time,  which  she  defends  with 
the  utmost  resolution  against  all  assailants.  When  iiw 
ritated,  the  porcupine  stamps  forcibly  on  the  ground, 
shakes  its  quills,  particularly  those  about  the  tail,  and 
exerts  its  grunthig  voice.  In  its  general  manners,  how- 
ever, it  is  gentle  and  inoffensive,  never  acting  as  an 
aggressor;  imd,  when  pursued,  climbing  into  the  first: 
tree  within  its  reach,  where  it  remains  tm  the  patience 
of  its  adversary  is  exhausted.  Yet,  if  roused  to  self- 
defence,  even  the  li<m  scarcely  dares  to  attadi  it  Its 
prickles  inflict  severe,  though  not  poisonous  wounds ; 
and  a  dog  which  has  once  come  in  ccmtact  with  them> 
will  not  return  to  the  charge. 

In  the  eleventii  volume  of  the  Journal  de  Phydque, 
die  Comte  de  Turin  has  oommunxcated  soma  interest- 
ing observations  on  two  individuals  of  this  species^ 
which  he  kept  in  confinement,  and  which  propagated 
in  that  state.  In  opposition  to  a  common  notion,  that 
the  young  are  bom  without  quills,  he  mentions,  that 
in  the  specimen  which  he  preserved  in  spirit  of  wine, 
and  whidi  was  still-bom,  the  quills  were  alreadv  two 
inches  in  length,  and  variegated  with  white  and  Uadc, 
as  in  the  adults.  The  living  young  one,  while  yet  at* 
tached  by  the  umbilical  chord  to  its  mother,  erected  its 
little  bristles,  if  approached  by  the  hand ;  and,  after 
die  fourth  or  fifth  day,  could  not  be  touched  without 
great  precaution. 

In  the  stomach  of  the  porcupine  are  fiequendy  found' 
besoardic  concretions,  wiiidi  .s<lmetinies  attain  to  the 
sise  of  a  goose's  egg.  The  fiesh  of  this  ^edea  ia  verj 
luscious,  and  soon  paUs  on  the  appetite. 

8.  Genus  CoENnu,  La  Cepede ;  Hystbix,  Lfai.    Tafl 
very  long  and  prdiensife.    Besadcnt  in  the  new  oonti-  CoxaiHb 
nent. 

1.  C.  prekemik,  HyHrix  prtkeniiHi,  Lin.  Preheuik 
tailed,  or  Brazilian  paracrine.  Spines  ahoct;  tail  half 
naked. 
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wantmg;  toes  with  daws;  a  oommon  f«nt;  Moirstan^ 
ial  bones ;  no  uteros,  jMToperl j  so  caUed ;  penis  va. 
— ;  teats  sithsr  wasmngj  or  not  hilbmo  oU 
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S^eciet* 


Macoio^  served  pa  small 'double  csecum ;  a  boae  analogous  to 

'  the^^Sv^  in  birds. 

In  this  place  we  purposely  omit  inserting  the  genus 

fomUhorinchus,  because  the  extraordinary  species  whidi 

belongs  to  it  is  now  presumed  to  be  o»iparmi&»   See  Or- 

NITHORINCHUB. 

1.  Genus  Echidna^  Cuv.  Head  terminating  in  a 
lonff  tubular  snout ;  palate  furnished  with  six  rows  of 
small  bony  teeth ;  tongue  very  long  and  extensile^  as 
in  the  ant*eaters;  five  toes  on  each  ioolt,  armed  with 
very  strong,  chanpelled,  and  hooked  daws^  adapted  to 
digging  the  earth ;  body  covered  wi&  very  strong,  co« 
nicu  spines,  sometimes  intermixed  with  hairs ;  tail  a 
simple  tubercle ;  an  additional  claw  on  the  hind  feet  of 
Jthe  males. 

^  1,  E.  aculeaia,  E,  iiystrix,  Geoff.  Myrmecophaga  aou- 
leala  of  Shaw  and  outers.  Aculeaied,  or  Porcupine 
ani-eater.  Bristling  with  prickles.  2.  E.  telosa,  Geoff. 
Silfy  echidna.  Covered  with  long  bushy  hair,  among 
which  small  prickles  are  interspersed. 

*  E,  aculeaia.  This  singular  quadruped,  a  native  of 
New  Holland,  is  about  a  foot  in  lensth.  All  the  up« 
per  parts  of  the  body  and  tail  are  thickly  coated  with 
strong  and  very  sharp  spines,  of  considerable  lenffth, 
and  resembling  the  porcupine's  quills,  except  that  uxey 
are  thicker  in  proportion,  and,  instead  of  exhibitinff  al- 
ternations of  black  and  white,  are  mostly  of  a  yeUow- 
ish-white,  with  black  tips ;  the  head,  legs,  ana  all  the 
under  parts  of  the  body,  are  of  a  deep  brown,  or  sable, 
and  thickly  coated  with  strong,  dose-set,  bristly  hair. 
In  its  manners,  it  is  said  to  resemble  the  genuine  ant- 
eaters.  When  molested,  they  burrow  with  great  strength 
and  despatch;  during  which  exertion  their  body  is 
drawn  out  in  a  surprizing  manner ;  whereas,  when  uiey 
.are  imdisturbed,  they  have  a  short  and  plump  aspect. 
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Ordbil  VI.   EDENTULOUS,  or  TOOTHLESS. 

Cutting-teeth,  tusks,  and  sometimes  also  the  grind- 
ers wanting ;  no  cloaca ;  toes  Punished  with  very  long 
and  very  strong  claws. 

A.  Head  elongated ;  muzzle  conical. 

First  Fanttly.    Myrmbcophao^,  or  Ant-eaiers, 

Head  more  or  less  lengthened ;  opening  of  the  mouth 
very  small ;  no  teeth  of  any  description ;  ton^e  very 
longt  slender,  and  extensile ;  body  covered  with  hairs, 
or  scales ;  claws  strong,  recurved,  and  sharp ;  tail  very 
long;  ears  very  shorty  a  small  double  caecum  as  in 
birds. 

1.  Genus  Mamis,  Lin.  &c.  Head  elongated ;  body 
covered  with  large,  hard,  triangular  scales,  with  sharp 
edges,  placed  on  one  another  like  tiles  on  the  roof  of  a 
house ;  tail  very  long  and  robust,  not  prehensile,  and 
also  covered  with  imbricated  scales ;  no  davides ;  toes 
armed  widi  strong  daws,  of  moderate  length,  and  riot 
compressed ;  no  external  ears.  Resident  in  the  hottest 
countries  of  the  old  continent. 

I.  ^  M.  pentadacijifla,  Lin.  &c.  Shori^aUed  manis, 
or  pangolin.  Feet  mre-toed.  2.  M.  tetradactyla,  Lin. 
&c  Fwr-Mxd,  or  loHg-taHed  Manis,  or  pkaiagin. 
Feet  four-toed. 

•  M.  pentadaciyla.  The  form  of  this  quadruped  par- 
takes, in  some  measure,  of  that  of  the  crocodile.  Its 
length,  including  the  tail,  is  from  six  to  eight  feet. 
The  eyes  are  placed  high  in  the  head ;  the  ears  are 
rounded  and  naked,  somewhat  resembling  those  of  tlie 
human  species.  The  colour  of  the  whole  animal  is  a 
very  pale  yellow-brown ;  and  the  surface  is  glossy.  It 
inhabits  woods,  and  marshy  places  in  Africa,  and  va- 


rious T^ona  of -the  East  Indies;  feeding  fUMj-on  Uu^ 
ants,  which  it  catches  by  laying  its  long  tongue  aorw  ^v^ 
their  paths.  It  walks  slowly,  and,  if  punned,  it  roQi 
itself  up  in  its  coat  of  mail,  when  even  the  lecnardau 
tacks  it  in  vain.  It  endeavours  to  dude  the  vigiluu* 
of  man  by  retiring  into  holes  in^tfae  rocks,  or  into  bur* 
rows  of  its  o¥m  excavation,  where  the  female  prodaoN 
and  suckles  her  young.  The  nmoes  -detpatdi  tbi 
pangolin  with  blows  of  a  stick,  m&  the  dun  to  Euro* 
peans,  snd  eat  die  flesh,  which  is  white  and  mvouij. 
In  the  stomach  of  an  individual  of  this  species  irae 
found  a  great  many  small  stones,  whidi  the  animsl  w« 
supposed  to  have  swallowed  for  the  purpose  of  siding 
digestion.  ' 

2.  Genus  MrRMBcoPHAOAf  Lin.  &C.  HeadmaGli|inHMn» 
longed^  body 'Covered  with  hair;  tail  very  lonff,  ud,cmML 
except  in  one  species,  prehensile,  fumishea  with  diii 
des ;  the  daws  very  strong,  oonmressed,  sharp-edged, 
and  crooked,  varying  in  number  from  two  to  fiwr  for 
the  fore  feet,  and  from  three  to  five  for  the  hind;  a* 
temal  ears  very  short  Resident  in  the  south  of  the 
new  continent. 

*  1.  M.jubaia,  Lin.  Grtai  ant-eater,  cmt,  asitisitxiis*4*Mk 
times  more  improperly  denominated,  freai  ani^bmr. 
Four  toes  on  Uie  fore  feet,  five  on  the  hmd;  tail  whli 
long  hair,  like  a  iiorse's  mane.  Jtf.  tetradietf^  lin. 
Midde  ant-eater,  or  tamandua.  Four  toes  on  the  fint 
feet,  five  on  the  hind ;  Uil  half  naked,  and  prefacDiile. 
3.  M.  nigra,  Geoff.  Black  ant-eater.  The  dwicteii 
correspond  with  those  of  the  preceding  species,  but  the 
body  IS  of  a  deep  black.  4:.  M,  didactubh  Lia.  LUtk 
ant-eater.    Two  toes  on  the  fore  feet,  four  on  the  hind. 

*M.jubala.    There  is  a  bkck  stripe  OBthebniit^''^"^ 
and  flanks;  the  hind  legs  are  blackisli,  the  fonlcgs^;, 
whitish,  with  a  black  spot  about  the  middle ;  the  loo^aa^* 
tongue,  when  not  protruded,  is  folded  up  in  the  mooUt;  r.^  n 
the  body  is  nearly  four  feet  in  length,  exdasively  of  the 
tail,  which  is  two  feet ;  and  the  haira  which  cover  the 
whole  are  not  cylindrical  throughout,  but  flattened  to^ 
wards  the  extremity,  and  feel  hard  and  dry  likehij. 

The  great  ant-eater  is  a  native  of  Brisil  or  Gniioe, 
where  it  lives  chieflv  in  the  woods  and  savaanahs  thit 
overspread  the  uncultivated  portions  of  these  oountriei. 
Between  Paraguay  and  the  Plata  it  is  of  less  freqoeot 
occurrence.  Though  it  runs  slowly,  its  legs  are  n 
strong  and  rauscularf  that  few  animals  can  rcscae  thco* 
selves  from  its  gripe.  For  the  most  part  it  shuni  ooo* 
tention ;  but  if  attacked  and  irritated,  it  oombaU  with 
great  fierceness  and  obstinacy.  It  ta  not  onfreaiiently 
observed  to  swim  across  rivers  with  considerable  etee, 
throwing  its  tail  over  its  back.  It  likewise  climbe  trace 
in  quest  of  aphides  and  wild  honey.  But  iu  prindpel 
mooe  of  procuring  food  deserves  to  be  particularised. 


Some  parts  of  South  America  abound  with  tenmtee,  er 
white  ants,  which  build  hills  five  or  six  feetbi|A.  On 
approaching  one  of  these  common  dwellings,  toe  oct* 
ture  creeps  slowly  forward,  taking  every  precaution  te 
keep  itself  concealed,  till  it  arrive  at  the  proper  du- 
tance  from  the  place  where  it  intends  to  make  its  re* 
past.  There  it  scratches  the  ground  with  itsdiwi, 
to  induce  the  ants  to  assemble,  and  lying  doee  at  rte 
length,  protrudes  its  red  cylindrical  tongue,  whjch  w 
sometimes  two  feet  long,  across  the  path  of  the  hust- 
ling and  unsuspecting  insects,  which,  ukiogtheiastrs* 
ment  of  their  destruction  for  a  bit  of  flesh,  «r  s  wort^ 
crawl  on  it  in  great  numbers,  and  are  enUngled  m  U» 
viscid  fluid  which  adheres  to  it,  when  their  deceiv- 
er, abruptly  drawing  them  into  ito  mouth,  instantly  d^ 
Tours  them,  still  retaining  its  positioni  and  repn^ 
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KtloflT.  tfiesime  stratagem  witK  such  astonishing  rapiditf^  that  If  pursued  hv  do|^  in  open  fields^  th^  either  instHntly  Maiology. 
V^  It  will  retract  its  loaded  tongue  twice  in  a  second,  mtucetowardstheir  holes,  if  the  latter  happen  to  be  near  ^"*nr* 
Should  the  unfavourable  state  of  the  weather,  or  the  them,  or  form  a  new  retreat  on  the  spot,  which  their 
unseasonableness  of  the  hour,  cause  the  ants  to  remain  habits  of  burrowing  enable  them  to  effect  with  wonder, 
in  their  habitation,  Uiis  animal  overturns  the  hill,  or  ful  expeditiMi.     I^  when  entering  into  the  earth,  they 
digs  holes  in  it  with  its  strong  claws,  when,  thrusting  are  caught  hold  of  bv  the  tail,  their  resistance  is  so  ob- 
its long  tongue  into  the  retreats  and  passages,  it  with*  stinate,  that  they  wiu  sometimes  leave  that  member  in 
draws  It  loaded  with  prey,  till  it  has  satisfied  the  era*  the  hands  of  their  pursuers.     To  prevent  which,  the 
vings  of  appetite.    It  tnen  returns  to  its  hiding  pUce,  Indian  hunter  has  recourse  to  artifice,  and,  by  tickling 
and  gives  way  to  indolent  repose,  until  the  calls  of  hun*--  the  animal  with  a  stick,  cajoles  it  to  its  ruin.    As  a  last 
ger  again  compel  it  to  move  abroad.     When  asleep,  or  resource,  it  will  fold  itself  up ;  and  will  sometimes 
eicposed  to  a  heavy  shower  of  rain,  it  covers  itself  with  escape,  by  rolling  over  the  edge  of  a  precipice,  and  fiill- 
its  tail,  in  the  same  manner  as  the  squirrel ;  at  other  mg  to  the  bottom  unhurt.    The  most  successful  mode 
times  it  traib  that  appendage  along,  and  sweeps  the  of  catching  them,  is  by  snares  laid  for  them  by  tibe  sides 
gravel ;  and,  when  irritated,  it  frequently  and  abruptly  of  rivers,  and  such  marshy  places  as  they  usually  fire- 
tosses  it  about,  or  makes  it  stand  erect     It  is  capable  of  quent.    There  are  several  or  the  species  which  seldom 
aupporting  long  abstinence,  often  sleeps  durmg  the  stir  abroad  except  during  the  ni^ht. 
day,  and  goes  abroad  in  the  night-time.  •  Fart  of  the  ^  It  mav  be  proper  to  remark,  wat,  in  their  classifica- 
water  which  it  Udces  up  in  drinking  is  discharged  from  lion  of  this  genus,  authors  differ  in  their  enumeration  of 
the  nostrils.    The  female,  at  a  birth,  brings  only  one  the  bands,  either  from  the  inattention  of  draughtsmen 
young,  whidi  does  not  attain  maturity  tOl  its  fourth  and  engravers,  or  from  a  difference  in  the  mode  of  rec- 
yiear,  and  which  the  dam  oflen  carries  en  her  back.  In  koning  these  distinctive  characters.    In  some  cases,  in- 
«  domestic  state,  this  species  will  pick  up  crumbs  of  deed,  the  latter  are  so  diqiosed,  as  not  to  be  readily  dis- 
bread,  and  little  bits  of  flesh.     Though  easily  taken  and  criminated  from  the  scaly  divisions  on  the  fore  and  hind 
tamed,  it  proves  rather  acurious  than  an  interesting  com-  parts  of  the  body,  which  also  present  a  zonei-like  appear- 
panion.  The  fleih,  though  rank,  is  eaten  by  the  Indians,  anoe. 
r^^.        Second  Famify.  Oryctcrii.  Head  more  or  less  elon*^       1.  L,  giganieus,  Desm.   Danpus  giganteus^  Geoff.  JSjfttks. 
gated ;  ga|)e  larger  than  in  the  preceding  fimiily ;  flat«  Largest  armadUlo.    Nearly  five  feet  long,  including  the 
crownedgrindersand  tusks,  but  the  cutting  teeth  want-  tail;   bands  from  twelve  to  fourteen;  soJes  lumost 
ing;  body  invested  with  a  hard  skin,  covered  with  square.    2.  L.JUwimanuSy  Desm.  Dasypus  sexcindut, 
hair»  or  enveloped  in  a  bony  crust ;  claws  strong,  short,  Lin.    Six^banded^  or  t^eUow^nded  armadilio.    Six  or 
not  particularly  sharp,  but  fitted  for  excavating  the  soil ;  seven  bands,  and  all  the  feet  yellow.    3.  L*  talouay^ 
ears  long ;  tail  very  long ;  caecum  wanting ;  intestines  Desm.  Dasypus  duodecim-cinclus,  Lin.     Twelve'banded 
witli  several  strangulations.  artnadillo,  or  tatcuatf.    With  twelve  bands,  and  few 
1.  Genus  Orvctheropus,  Geoff.  Myrmbcophaoa,  scales.    4.  L.  viUoius,  Desm.     Hairy  armadillo.  Six  or 
Lin.     Body  covered  with  hair ;  head  much  elongated ;  seven  bands,  covered  with  brown  hairs,  of  which  some 
■noat  terminated  by  a  cartili^e ;  six  grinders  in  each  are  two  inches  long.    5.  L,  mgfr,  Desm.   Black  arma^ 
jaw;  tongue  long  and  extensile ;  four  toes  on  the  fore  diUo.    Seven,  eight,  or  nine  bands;  body  black.    6. 
feet,  and  five  on  the  hind,  furnished  with  strong,  lonj;,  L.  hyhridus,  Desm.    Hybrid  armadillo.    Like  the  pre- 
and  broad  claws,  rounded  at  their  extremities,  and  a  lit-  cedi^  but  the  legs  proportionably  shorter.    7-  L.  Pi^ 
tie  bcot,  those  of  the  hind  feet  the  longest.    Resident  chiy,  Desm.  Pickiu  armadillo.    Front  shield  flat;  hind 
in  Southern  Africa.  shield  composed  of  transverse  rows,  consisting  of  small 

1.  O.  capensiSf  Geoff.  Myrmecophaea  capauis,  Lin.  irr^ruLur  pieces.  L.  matacui^  Desm.  Dasypus  tricinc* 
Ceme  orydheroput,  or  ground  hog.  Tail  shorter  than  the  tus,  Lin,  Three-banded  armadillo^  or  iatou  apara*  WiOi 
body,  and  attenuated  towards  the  tip.  three  moveable  buids. 

2.  Genus  Loricatus,  Desm.  Dasypus,  Lin.    Head        B.  Head  short,  muzzle  round. 
eonical^  and  moderately  lengthened ;  body  covered  with        Third  family.  Tardior  adi  .    Cutting  teeth  wanting ;  Tabbi- 
a  acaly  crust,  composed  of  several  distinct  pieces,  in  the  two  pectoral  teats ;  stomach  divided  by  strangulations;  gxabi. 
ferm  of  moveable  zones,  round  the  middle  of  the  body;  clavicles  and  a  ccecum;   q^iws  very  long  and  very 
no  cartilage  at  the  snout ;  tongue  short,  and  not  exten-  stout,  but  varying  in  numb^ ;  no  apparent  taiL     Resi- 
sile;  four  grinders  on  each  side  of  the  jaws;  five  claws  dent  in  South  America.  ^ 
on  yie  hind  feet,  and  sometimes  only  four  on  the  fore        1.  Genus  Bradypus,   Lin.   &c.     Furnished  with  Bsaby. 
feet.     Resident  in  South  America.  tusks  and  grinders ;  anterior  members  longer  than  die  rvs. 

In  this  tribe  the  legs  and  feet  are  generally  very  posterior;  toes  united  to  Uie  claws;  the  latter  very 

large  in  proportion  to  the  size  of  the  body,  and  hence  long,  cc^npressed,  b^it,  and  sharp  pointed ;  body  co- 

xta  Linnean  designation.    The  term  adopted  by  Des-  vered  with  hair. 

mareat,  as  also  the  more  familiar  names  of  armadillo,        1.  B.  didactylut,  Lin.     Two-toed  sloth.    Two  toes  on  apt€k$. 

iron  pig,  shield  hog,  &c.  allude  to  their  crustaoeous  or  the  fore  feet    *2.  B.  tridactylus,  Lin.      Three  toed 

•helly  covering,  and  their  h<ig*like  form.    They  are  a  sloth.    All  the  feet  furnished  with  three  toes. 
peaceful  and  harmless  race  when  unmolested,  and  feed        *  B.  tridactyhu.    The  body  is  grey,  and  very  hairy ;  ThrM>ioe4 

not  only  on  roots,  succulent  vegetables,  and  fruits,  but  the  hoe  naked ;  the  tlurodt  yellow ;  and  the  taQ  some-  iiotb. 

also  on  worms,  water  insects,  eggs,  small  birds,  fish,  vi-  what  ovate.    A  remarkable  character  in  the  friU  grown  P'-atc 

pers,  liaards,  &c.    They  will  also  eat  flesh  when  ^ey  animal,  is  a  wide  patch  or  space  on  the  upper  part  of  £9^^'* 

can  procure  it,  not  excepting  corpses,  as  often  as  they  the  back,  of  a  bright  ferruginous,  or  rather  ofa  pale    *** 

can  get  at  them.    They  are  said  to  drink  frequently,  orange  colour,  spotted  on  each  side  with  bkck,  and 

grow  very  fiit,  and,  notwithstanding  their  musky  odour,  marked  down  the  middle  with  a  very  conspicuous  black    ' 

are  much  esteemed  as  a  delicate  article  of  food.    Their  stripe,  wide  at  its  origin,  gradually  tapering  towards 

noBt  osdinary  motion  is  a  quick  walk;  but  Xhey  are  the  extremity,  and  terminating  in  a  sort^  trifid  ^^ 

Ino^aUe  of  running,  leqping,  or  dimbiiig  into  tzeei.  guring.    The  general  aspect^  the  animal  is  extreme. 
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Mttjildgy.  ly  uncoath,  the  tloSly  iMing  ef  a  tUdt  shape,  deed j 
torered  wHh  ooane  hair;  the  head  amall;  die  £usb 
ahort^  with  a  roiuidish  or  blunt  moat ;  die  eyes  naall 
and  Mack ;  the  ears  flat  and  rounded^  lying  dose  to  the 
head,  and  somewhat  resembling  those  of  monkey's. 
This  spedes  is  about  the  siae  of  a  small  dog,  and,  not- 
%ithstartdinff  its  peaeeftil  habita,  appears  to  be  always 
feemmg  at  the  mouth.  It  creeps  with  its  bdly  on  the 
ground,  and  can  seldom  ttmvd  above  ttky  or  sixty  paces 
in  a  day.  Sonnini,  who  has  watdied  its  movements,  is 
not  disposed  to  make  any  very  considerable  abatement 
Amu  the  accounts  which  former  writers  have  given  of 
its  very  slu^sh  march ;  a  peculiarity  which  he  ascribes 
tiot  to  volition,  or  moral  dnracter,  but  to  the  result  of 
drganiaation.  To  the  same  source  he  refers  its  extreme 
sobriety,  and  the  protmcted  abstinence  which  it  is  ca- 
pable of  enduring,  Cuvier  has  discovered  Uiat  it  has 
nine  cervicd  vettebrsg;  a  drcumstanee  which  forms  an 
exception  to  the  general  rule  instituted  by  Daubenton, 
namdy,  that  vfriparous  quadrupeds  have  ndther  more 
nor  fewer  than  seven. 

As  the  sloth  lives  on  the  leaves  and  fruits  of  trees,  it 
seldom  quits  one  till  it  csn  derive  no  more  sustenance 
fVom  it,  and  it  usudly  consumes  two  days  in  dimbing, 
and  as  many  in  descending.  With  the  latter,  however, 
it  frequently  dispenses,  rolling  itself  up,  and  suffering 
Itself  to  fall  to  the  |^und,  its  tough  skin  and  coarse 
hair  sufiicientiy  securmg  it  from  any  unpleasant  acci- 
dent So  very  strong  are  the  prehensile  powers  of  its 
ftet,  that  it  will  sooner  die  of  nuneer  than  relinquish 
its  hold.  But  it  is  also  tenadous  of  tiie  vital  prindple  to 
a  very  uncommon  degree,  as  has  been  ascertained  by 
some  very  cruel  experiments.  Combining  this  tardy 
extinction  of  life  with  the  animal's  slow.pMed  motion, 
we  may  infer  that  the  sloth  approaches  in  constitution 
lo  some  of  the  amphibious  ana  reptile  tribes,  the  slug* 
gish  drculation  or  whose  blood  seems  to  be  connected 
with  a  proportioned  retention  of  vitdity,  and  probably 
with  greater  insensibility  to  pain.  The  more  delicate 
and  refined  modifications  of  organic  matter  more  readi* 
iy  wear  out,  and  are  deranged ;  and  thus  nature,  amidst 
her  countiess  varieties,  may  compensate  apparent  ine* 
qualities  and  defects  in  the  conditions  of  her  animated 
OTsprinff. 

Anower  tnut  in  the  history  of  the  sloth,  is  its  plain* 
tive  cij,  or  wailing  repetition  of  at,  from  which  Buffbn, 
foUowmg  the  example  of  the  natives  of  Braail,  has  deno- 
minated the  species.  This  plaintive  sound  is  most  fre- 
quently uttered  during  the  night,  ascending  and  de- 
scending in  perfect  time  through  the  hexachmrd ;  so 
that  when  the  Spaniards  first  heard  it,  they  fancied  that 
the  natiyes  had  been  instructed  in  European  music.  It 
is  alleged,  that  this  despised  animal  is  capable  of  shed- 
ding tears,  and  of  exdting  the  commiseration  even  of 
its  enemies  by  its  piteous  looks ;  but  dlowanoe,  we 
presume,  should  be  made  for  the  warm  imagination  of 
Bome  observers,for  the  carelessness  of  others,  and  for  that 
love  of  the  marvellous  which  more  or  less  tinctures  the 
recitals  of  dl.  That  the  sloth  dresds  run,  as  has  been 
often  asserted,  we  cannot  very  easily  believe,  because 
it  inhabits  countries  in  which  it  sometimes  rains  for  six 
or  eight  months  continuously,  and  it  possesses  no  other 
means  of  shelter  than  its  own  thick  and  dry  covering, 
over  which  the  water  probably  passes  without  penetra- 
ting to  the  skin.  The  fbmale  usually  brings  only  one 
at  a  time,  already  covered  with  hair,  and  winch  she  is 
add  to  drag  dowly  dong  on  her  back. 

The  Count  de  Buffim,  in  an  animated  strdn  of  idle 
'dfvlmirtiou^  deplofcs  tiie  dow-cnwlhig  pace  of  tbe 


slodis,  the  languor  of  their  eyes»  thdr  iimieriect  eon.  Viirff 
formation,  and  their  helpless  condition.  But  the  very 
insinuation,  that  nature  creates  animals  for  partaking  of 
pure  misery,  is  unworthy  of  an  enlightened  mind,  aod 
borders  on  impiety ;  and  unless  he  had  been  endovd 
with  the  constitution  and  dispositions  of  the  atstois 
which  he  affects  to  commiserate,  he  was  incompetent  ts 
dedde  that  the  sum  of  its  pdns  exceeds  ttttt  efittpleb 
sures.  This  eloquent  writer  is»  however,  struigdy  iik 
consistent  with  himself;  for,  according  to  his  view  cf 
things,  animals  may  be  called  into  existence^  (or  the 
purpose  of  enduring  unmixed  sufierinff ;  and  he  brings 
m  support  of  his  position,  the  example  of  man,  whon 
he  represents  as  a  behig  devoted  to  wretdbedneM  bm 
the  moment  of  his  birth.  After  this  bdd  and  alain* 
ing  preamble,  wemi^t  reasonably  expect  much  dokfid 
wdling  over  the  beasts  of  the  fidd,  the  fishes  of  the  m^ 
and  the  fowls  of  heaven.  In  the  course  of  a  few  mh 
tenoes,  however,  the  sloth  figures  as  a  soliim  imtuoe 
of  thecrudty  of  nature  to  her  ofisprinf  ;  andsfanostii 
the  same  breath,  we  are  dismissed  witii  the  cooMUnff 
doctrine,  that  these  fancied  miseries  may  no/tbenu, 
and  that  nature,  even  in  her  moot  neglected  prodnctioo^ 
is  more  a  mother  than  a  step-dame. 

Under  the  present  family*  according  toCnvier,  dioaM 
be  ranged  the  new  genus  Mrgatkerium^  iiutitatd  b^ 
that  cdebrated  anatomist,  in  consequence  of  bit  cumi* 
nation  of  a  fossil  skeleton  discovertd  in  Paiagus^,  at  a 
hundred  feet  beneath  the  surface  of  a  sandy  aoil,  nor 
the  river  Plata.  That  this  and  other  large  qusdnipdi, 
yaguely  denominated  mmmnelAf,  and  the  frsamentiflf 
whose  remdns  occur  in  various  regions  of  Uie  eartlii 
have  still  thdr  living  prototypes  in  some  of  the  liith» 
to  unexplored  recesses  of  the  world,  it  would  be  mh 
absolutely  to  deny.  At  the  suppontion»  bowem,  that 
their  races  have  perished,  we  cannot  concdve  why  the 
piety  of  the  rstiond  inouiier  Uiould  be  stsrtkd  or 
alarmed,  nnce  the  Great  Being,  who  imparts  to  mattff 
ornnixation  and  life«  may  surely  reed  thcw  quilitiei 
at  nis  pleasure;  and,  for  reasons  unknown  to  ua,  nsf 
permit  certdn  formsxif  existence  to  endure  odj  ftr  • 
season,  miy  lock  up  generations  in  the  forsaken  chow 
hers  of  former  oceans,  and  renoyate  or  sniuhikte  the 
orbs  of  heaven,—- 

'•  Who  aees,  with  equal  eye,  as  God  of  sQt 
A  hero  periih* or  B  apatrowftUi 
AtoiDt  Off  s^ftmi  i&to  rabi  hmi  vt 
And  now  a  bdiUe  bunt,  and  nov  a  worid 


II.    Unoulatsd,  or  Hoorsa 

Extremity  of  each  toe  entirely 
thick  and  strcmg  homy  dawj  or  hoof. 


msmj^'^ 


Order  VII.    PACHYDERMATA. 

More  than  two  toes  and  two  boofa  on  eadi  foot;  ^[^ 
stomach  divided  into  lobes,  which  resemble  one  snolbcr  i**^ 
in  their  parietes,  and  which  are  not  adapted  to  tmaa^ 
tion ;  intestines  yery  long ;  ceecom  of  oonsidsrsble  e^ 
padty ;  skin  very  thkdc,  and  ftequmidy  nsksd  m 
wrinkled;  nodayidea.  ._       ' 

1.  Genus  Elxpbas,  Lm.  fta  Two  uppsrenlMf  Emi 
teeth,  or  tusks,  cylinddcd,  very  km^  vciy  tUd^  ssd  I 
curved;  no  inferior  cutting  teeth  in  the  adult  nam* 
dual ;  a  sh^le  grinder  on  each  side  fai  botfajsw^w"' 
posed  of  transverse  plates^  or  iaminsB^  ^"^i^l^^rS 
and  separate  &i  earfy  age;  Aeapwspriatebonssrfw 

nose  v»y  shert^  end  Bttll  aitrsted ;  nostrils  indny 
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sotcgy.  into  ft  cvlmdrical  tratik,  which  is  fleshy,  moveable  in  finr  sepente  dirisioiu,  etronetmsly  asserted  that  the  ta-  Mssd^iy. 
r*^  every  direction,  and  tenninated  by  a  finger-like  pro-  piris  a  ruminating  animaL    Some  naturalists  again  re-  ^^~j^—' 
cos,  maxillary  processes  very  extended,  and  exhibit-  presentit  as  amphibious;  but  though  it  willing;]y  fre« 
iDgthe  appearance  of  great  capacity  in  the  skull ;  skin  quents  marshy  situations,  and  is  rand  of  bathing  in 
wrinkled  and  hairless;  two  pectoral  mammae;   ears  lakes  and  rivers,  it  invariably  fixes  its  haunt  in  elevated 
broad  and  hanging ;  tail  of  moaerate  length ;  five  hoofs  or  dry  situations,  where  it  passes,  in  slumber  or  repose^ 
on  each  foot.     Supposed  to  be  actually  existing  only  in  the  greater  part  of  the  day ;  and  it  seldom  c<nnmences 
the  hot  countries  of  the  old  continents.  its  excursions  till  the  approach  of  night     Notwith- 
ki.         1.  £.  capensisy  Cuv.  E,  maximus,  Lin.    Cape  or  Afri--  standing  its  lumpish  bulk,  it  swims  very  well,  and,  if 
can  elephant.    Front  convex,  sloping,  and  flattened  be-  pursued  or  wounded,  it  instantly  betakes  itself  to  the 
hind;    grinding   teeth  with    crowns,    or  rhomboidal  water.     Its  ordinary  pace  is  a  pretty  quick  trot;  but  if 
crusts.    2.  E.  indicus,  Cuv.  £.  maximus,  Lin.    Indian  urged,  it  has  recourse  to  an  awkward  gallop.     Its  cfy 
or  Asiatic  elephant.    Crown  of  the  grinding  teeth  com*  is  a  sharp  hiss,  and  very  different  from  what  might  bt 
posed  of  transverse  and  parallel  bands;  ears  broader  expected  from  a  creature  of  such  ample  dimensions.  Its 
than  in  the  preceding.     M.  Cuvier  has  likewise  ascer-  sense  both  of  sight  and  hearing  is  uncommonly  acutew 
tained,  in  a  fossil  state,  the  relics  of  E.  mammontem,  at  '  It  drinks  like  the  h^g,  and  subsists  chiefly  on  wild 
mammoth,  properly  so  called,  and  of  £.  Americamu,  or  fruits,  and  the  tender  shoots  of  trees  and  vegetables ; 
animal  of  the  Ohio.  and  sometimes  it  has  recourse  to  an  argillaceous  earth. 
For  more  ample  details  relative  to  this  interesting  impregnated  with  salt;  but,  in  a  domestic  state,  hard- 
genus,  !»ee  Elephant.  ly  any  thing  comes  amiss  to  it.    Although  strong  and 
uusi      2.  Genus  Tapihus,  Lin.  and  Cuv.     Forty-two  teeth  muscular,  it  is  by  no  means  mischievous,  but  rather  of 
in  sll,  namely,  six  incisors  in  each  jaw,  of  which  the  a  gentle  and  tinud  dispositicm,  never  venturing  to  at« 
four  intermediate  both  in  the  upper  and  under  jaw  are  tack  man,  nor  even  to  defend  itself  against  him ;  but  it 
wedge-shaped ;  the  two  upper  lateral  ones  are  pointed  shews  less  forbearance  to  dogs,  whose  persecutions  iiw 
and  conical,  and  often  longer  than  the  tusks  ;  the  cor-  ritate  and  provoke  it  to  a  stubborn,  and  even  murder* 
responding  ones  in  the  lower  jaw  are  wedge-shaped,  ous  defence ;  for  it  will  seize  on  them  with  its  teeth> 
but  smaller  by  one  half;  two  short  tusks,  like  those  of  and  shake  them  to  pieces,  or  trample  them  under  its 
the  carnivorous  animals,  in  each  jaw  ;  fourteen  grind-  feet ;  nay,  it  has  been  known  to  lay  hold  on  the  jaguar, 
ers  in  the  upper,  and  twelve  in  the  lower,  with  crowns  and  bruise  him  to  death,  by  dragging  him  through  the 
formed  in  youth  and  middle  age  by  two  great  trans*  thickest  parts  of  the  forest    Except  during  the  pair- 
verse  and  sharp  ridges,  and  presentinff,  when  worn  at  ing  season^  the  males  live  apart  firom  the  feimdes ;  and, 
"first,  two  ellipticad  plain  surfaces,  whi£  afterwards  run  when  two  contend  for  the  same  mate,  they  fight  des* 
together  into  a  figure  nearly  square ;  peculiar  bones  of  perately,  and  inflict  mutual  and  cruel  woun£.    The 
the  snout  very  short,  and  raised  like  a  pent-house,  af-  term  of  gestation  is  supposed  to  be  ten  or  eleven 
fording  attadiraents  to  the  muscles  of  a  very  short  anci  months :  and  the  mother  tends  and  nurses  her  young 
moveable  trunk ;  four  toes  on  the  fore  feet,  only  three  one  with  the  greatest  assiduity, 
on  the  hind,  and  all  armed  with  hoofs ;  tail  very  short.  This  species,  in  its  wild  state,  generally  leads  a  sob'« 
Resident  only  in  South  America.  tary  life  m  the  recesses  of  the  woods ;  but,  when  taken 
a         *\,  T.  Americanus,  Lin.  and  Cuv.  American  or  hng*  young,  it  is  very  easily  tamed,  delights  in  caresses,  and 
^     .  nosed  tapir.    The  specific  characters  are  identical  wim  recognizes  its  master ;  so  that,  under  proper  manage* 
those  of  the  genus ;  but  two  fossil  species  have  been  ment,  it  might  perhaps  be  converted  into  a  very  ser« 
rt      recognised  by  Cuvier.    The  living  sort  has  been,  by  viceable  beast  of  burden.     Its  flesh,  though  compared 
uVI.   difierent  writers,   very   improperly    denominated  sea  by  Captain  Stedman  to  the  best  beef,  is  generally  aU 
'^*     hntse,  wild  mule,  ass  conf,  wild  cow,  &c.     It  is  usually  lowed  to  be  coarse,  dry,  and  unsavoiuy ;  but  the  hide, 
about  six  feet  long,  three  feet  and  a  half  high,  and  is  which  is  very  strong,  thick,  and  compact,  may  be  ma*. 
the  largest  quadruped  of  South  America.     Its  general  nufactured  into  very  valuable  leather.     As  the  tapir  is 
appearance  is  that  of  an  overgrown  hog,  whose  round  extremely  impatient  of  the  confinement  and  discomforts 
and  massy  form  conceals  the  Articulations  of  the  limbs,  of  a  sea  voyage,  it  is  seldom  seen  in  Europe. 
The  whole  body  is  of  a  dark  brown  colour.    The  hairs  3.  Genus  PALiSOTHBRiuM.    A  new  genus  instituted  PaLjeo« 
on  the  back  are  so  short,  close,  and  delicate,  that  their  by  Cuvier,  in  order  to  comprehend  three  or  four  species  THaaiuu* 
presence  is  best  ascertained  by  feeling ;  and  there  are  of  which  the  remains  have  been  discovered,  in  a  fossil 
very  few  on  the  flanks  and^under  parts.    The  mane  state,  in  the  plaster  quarries  near  Paris. 

consists  of  blackish  hairs  an  mch  ana  a  half  in  length,  4.  Genus  Khinocbros,  Lin.  &c.     No  tusks ;  grind-  BaiirocE* 
which  are  stiff  like  bristles,  and  gradually  diminish  ers  with  a  flat  crown ;   sometimes  teeth  placed  in  the  ^'^'■ 
in  length    as  they  approach  the  extremity,  running  front  of  the  jaws,  which  may  be  compared  to  the  cut- 
three  inches  on  the  forehead,  and  seven  on  the  neck,  ting-teeth  in  other  mammiferous  animals ;  the  peculiar 
The  proboscis,  which  is  a  prolongation  of  the  upper  lip,  bones  of  the  snout  elevated  and  supported ;  one  or  two 
is  extremely  wrinkled  at  tne  sides,  and  resembles  on  a  thick  horns,  which  appear  as  if  composed  of  aggluti«* ' 
small  scale  the  same  organ  in  the  elephant,  but  is  not  nated  and  compact  hiurs ;  neither  trunk  nor  snout-car- 
of  the  same  tubular  structure.    The  tail  scarcely  de«  tilage ;  fleshy  and  moveable  lips ;  hide  thick  and  haira 
serves  the  name,  being  only  a  thick  stump  about  the  less ;  legs  sliort ;  feet  with  three  toei^  and  three  large 
length  of  the  little  finger,  and  flesh-coloured  beneath,  hoofs ;  tail  short 

The  female  is  distinguished  by  her  coat,  being  a  mix-  1.  *  ^.  unicarms,  Lin.  &c.    Single-homed  rkinoceras.  Specia, 

ture  of  fawn  and  white,  by  the  want  of  the  mane,  and  With  one  hmm.    2.  R.  Uoonds,  Lin.  &c.     Double-horn*- 

by  her  larger  size,  being  five  inches  longer  than  the  ed  rhinoceros.    With  two  horns.     A  species  seems  also 

msle.  to  have  existed  in  Siberia  with  two  homs^  and  the 

M.  Bajon,  a  surgeon  at  Cayenne,  who  presented  a  head  mudi  elongated.                                                     Single 

memoir  on  this  quadruped  to  the  Parisian  Academy  of  *  R.  unicornis.    The  animal  which  is  so  aptly  denot-  homed 

Sciences,  mistaking  the  strangulatiom  of  the  stomach  id  by  this  appdiation,  measures  at  least  twdve  feet  rhinoceros 
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Mazolosy.  from  the  extremi^  of  the  snout  to  the  origin  of  the 
g.^  "^  '^    tail ;  nearly  as'  much  in  circumference^  and  from  six  to 
horaed        ^^^n  feet  in  height ;  thus  approaching  to  the  elephant 
rhinoceitw.  ^  respect  of  bu&  and  mass^  though  apparently  much 
Plats        smaller,  from  the  circumstance  of  its  limbs  being  com- 
CCCLVr.    paratively  much  shorter.    Its  only  distinct  organ  of 
touchy  is  the  upper  lip,  which  is  very  flexible,  advanc- 
ing over  the  lower,  and  capable  of  great  extension.   Its 
horn,  which  is  brownish,  very  hard,  and  solid  tlu'ough- 
out,  and  which  sometimes  measures  three  feet  in  length, 
and  eighteen  inches  in  circumference  at  the  base,  de- 
fends all  the  anterior  parts  of  the  mouth  and  face ;  so 
that  a  tiger  will  more  readily  attack  the  elephant,  whose 
trunk  it  can  seize,  than  the  rhinoceros,  which  it  cannot 
•face,  without  danger  of  having  its  bowels  torn  out 
With  its  horn  the  rhinoceros  also  grubs  up  roots,  and* 
tears  the  brush-wood  on  which  it  feeds.     Its  skin, 
which  is  of  a  blackish,  or  deep-brown  hue,  is  very 
-tough,  thick,  naked,  wrinkled  like  the  bark  of  an  oak, 
<»vered  with  large,  callous  tubercles,  or  granulations, 
'  and  disposed  about  the  neck  into  large  pkuts  or  folds : 
but,  between  these,  and  under  the  bdly,  it  is  soft,  and 
of  a  light  rose  colour.    We  must  here  remark,  how- 
ever, that  it  is  by  no  means  so  insensible  or  impene* 
trable  as  has  been  commonly  supposed.  Buffon,  in  one 
passage,  positively  asserts,  thougn  without  quoting  his 
authority,  that  it  is  not  to  be  pierced  by  any  arms  of 
the  hunter ;  a  little  frirther  on,  he  cites,  with  much  ap- 
probation, the  account  of  this  animal  by  Mours,  which, 
nevertheless,  contradicts  his  prior  statement;  and,  in 
the  course  of  a  few  pages  more,  he  returns  to  the  ineffi- 
cacy  of  darts  and  lances ;  nay,  he  wiU  not  allow  a  sin- 
pie  particle  of  sensibility,  though  Dr.  Parsons,  to  whom 
le  also  refers,  had  frequently  seen  the  creature  tickled 
with  a  wisp  of  straw ;  and  we  learn,  from  various  de- 
scriptions, that  it  is  so  much  harassed  by  insects,  that 
it  wallows  in  die  mud  to  get  rid  of  them.     The  head 
is  longer,  in  proportion,  than  that  of  the  elephant ;  the 
ears  are  moderately  large ;  the  eyes  are  very  small,  and 
so  situated  that  the  animal  can  only  see  objects  which 
are  nearly  in  a  direct  line  before  it ;  the  back,  instead 
of  rising,  as  in  the  elephant,  exhibits  a  considerable  de- 
pression ;  the  belly  is  somewhat  pendulous,  like  that 
of  the  hog ;  and  the  legs  are  very  shcnt,  thick,  and 
strong ;  the  tail  is  short  aiid  slender,  flattened  at  the 
cxtremi^,  and  covered  on  the  sides  with  a  tufl  of  thick 
and  hard  bristly  hairs.    The  roughness  of  the  tongue 
seams  to  have  been  a  matter  of  dispute  among  natural- 
ists; for  seme  assert  that,  with  the  asperities  of  this 
organ,  the  animal  can  lick  off  the  flesn  from  a  man's 
bones ;  whilst  others  maintain,  that  it  is  quite  soil,  like 
that  of  a  calf.    Both  statements  are  partly  true,  and 
partly  exaggerated:  in  the  young  rhinoceros  the  tongue 
M  son,  presenting  no  priclueS;^^  nor  any  discernible  ru- 
diments of  spines ;  whereas,  in  the  fiul-grown  indivi- 
dual, it  is  very  rough.    The  intestines  are  verv  capa- 
dottSy  and  farmed  like  those  of  the  horse ;  while  the 
stomach  has  a  pteater  resemUance  to  that  of  the  hog. 
Thou§^  equal  m  weight  to  twenty-five,  or  thirty  men, 
the  portion  of.  brain  in  the  rhinoceros  is  but  one-third 
of  that  which  usually  belongs  to  an  individual  of  the 
human  species. 

The  oiie-hamed  rhinoceros  is  a  native  of  several  parts 
of  India,  and  also  occurs  in.  Abyssinia,.  Ethiopia,  and 
^various  districts  of  Africa.  Its  food  is  wholly  vege- 
table ;  and  it  is  particularly  fond  of  the  MiaAe  r^nocenh 
lis,  the  fetid  stapelia,  rice,  the  sugar-cane,  and  a  great 
many  rough  and  qpinous  plants.  The  consumption 
and  tiavo9  whiidi  it  occasions  in  cultivated  fiel4l  are 


prodigious,  and,  at  the  same  time,  unredeemed  bj  iti 
services,  or  the  trifling  value  of  its  carcass.  Though 
not  ferocious,  it  is  very  untractable,  and  occuiotiallj 
liable  to  paroxysms  of  rage.  The  female  usually  bringi 
forth  only  one  at  a  time ;  and  her  period  of  gestadot)  is 
about  nine  months.  The  rudiments  of  the  horn  sre 
discernible  in  the  foetus;  but  this  defen«ve  weapon 
shoots  up  very  gradually,  and  is  only  an  inch  long  at 
the  end  of  two  years.  During  the  first  month,  the 
young  rhinoceros  is  about  the  size  of  a  large  dog;  md 
It  is  only  half-grown  in  two  years ;  so  that  the  luitunl 
term  of  its  life  may  nearly  correspond  with  that  of  man. 
Notwithstanding  the  shortness  of  its  limbs,  this  quad* 
rupe4  is  capable  of  running  with  great  swiftness ;  and, 
from  bis  strengtii,  and  thick  covering,  of  rushing,  with 
resistless  force,  through  woods,  the  smaller  trees  bend- 
iiig,  like  twigs,  in  his  path.  Asa  compensation  for  im- 
perfect vision,  he  has  an  acute  and  very  attentive  eu, 
and  will  listen,  with  surprizing  steadiness,  to  any  kind 
of  noise  His  sense  of  smell,  likewise,  is  very  ddi- 
Cate;  and  the  Hottentots,  warned  by  experience,  an 
careful,  even  when  at  a  considerable  distance,  not  to 
get  to  the  windward  of  him,  as  he  seldom  fails  to  fol- 
low the  scent  directly,  and  attack  the  object  of  his  pur- 
suit. 

The  flesh  of  the  rhinoceros  is  much  relished  by  the 
natives  of  India  and  Africa ;  the  under  psrt  of  the  foot 
being  reckoned  the  most  delicate  portion  ;  the  rest  tast- 
ing like  tou^h  pork,  and  smelling  of  musk.  Medical 
and  superstitious  charms  have  been  fooli^ly  ascribed 
to  the  horn  and  other  parts  of  the  animal,  and  whicfa^ 
like  the  tractors,  or  animal  magnetism,  may  sometima 
produce  salutary  efibcts  on  the  credulous,  through  the 
mtervention  of  the  imagination. 

5.  Genus  Hyrax,  Lin.  &c.  Two  upper,  bent,  and 
pointed  cutting-teeth ;  four  lower,  projecting  forward; 
four  broad  and  tuberculated  grinders  on  each  side  li 
each  jaw ;  small  upper  tusks  in  tlie  young  aninuil ;  bo- 
dy-thick, covered  with  hair ;  neither  trunk  nor  horns; 
four  toes  on  the  fore-feet ;  only  three  on  the  hind,  aQ 
armed  with,  and  included  in  horny  claws,  of  which  the 
intermediate  one  in  the  hind  feet  is  sharp  and  oblique; 
the  tail  wanting. 

1.  H.  Capensis,  Lin.  Cape  hyrax^  Cape  askokOf  cr 
Cape  cavy.  Grey-brown  above ;  paler  beneath.  Thb 
species  is  now  ascertained  to  be  tine  same  with  H.  /jr- 
riacus,  or  the  Syrian  askoko,  so  well  described  by  Bruce. 
But  that  .celebrated  traveller  is  supposed  to  have  been 
mistaken,  when  he  ascribes  to  this  quadruped  the  facul* 
ty  of  chewing  the  cud. 

6.  Genus  Hippopotauus,  Lin.  &c.  Head  broad; 
muzzle  much  inflated ;  lips  veiy  thick ;  four  very  large, 
pointed,  audi  projecting  cUttin^-teeth,  in  the  lower  jaw; 
four,  bent  on  the  under  side,  m  the  upper;  tusks  very 
strong,  especially  the  lower,  which  are  curved;  twdve 
grinders  in  each  jaw ;  skin  thick  ;  legs  very  short ;  four 
toes  on  the  feet,  invested  'v^ith  small  hoofs ;  tail  ^ball 
A  small  fossil  species  has  been  detected  byCuvier; 
but  the  only  living  kind  at  present  known  is— 

*  H,  ampkibius^  Lin.  &c.  AmphibioM  khpopotamts^ 
or  river  hor^e.  It  seems  to  be  generally  aamitted  that 
this  is  the  behemolh  which  is  described  in  tenns  of 
eastern  sublimity,  in  the  book  of  Job ;  nor  can  it  be 
denied  that,  after  making  the  requisite  abatement  on 
the  score  of  oriental  ampuflcation,  most  of  the  csrcnm* 
stances  will  apply  to  the  hippopotamus  ;  yet  the  inai^ 
nificant  tail  of  the  latter  will  scarcely  justify  the  ktfj 
expression,  hemotfeih  his  tail  Hkeacedar:  tnd  itia, 
perhaps,  no  extravagant  conjecture  to  auppot^  thit  fc^ 
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Boioi^.  hemolh  aHuded  to  one  of  those  enormbas  herbivorous  and  watery.    A  iulUmwii  indnridiud  of  this  species  Mssolq^^ 

qoadnipeds,  of  which  otily  the  relics  are  now  foand  will  weiffhfire orsix uiousttidpoiinds^  from  one  to  two  ^-^i^-^ 

imbedded  in  the  earth.  thonsand  of  whidi  are  usually  ht,  or  laid,  which  is 

Le  Vaillant  reports,  that  one  of  this  species,  which  reckoned  particulsorly  delidoBS,  as  are  the  feet  and  tail> 

he  killed,  measured,  from  the  tip  of  the  nose  to  the  when  roasted.     The  dried  tongue  is  also  regarded  as  a 

insertion  of  the  tail,  ten  feet  seven  inches;  and,  in  cir-  treat  for  an  epiciire.    The  negroes  of  Western.  Africa 

cumference,  eight  feet  eleven  inches;  but,  from  the  still  consider  the  hippopotamus  as  a  local  dei^,  though 

smallnesi  of  its  tusks,  he  supposed  it  to  be  a  young  they  have  no  obje<^on  to  a  slice  of  him  when  dead, 

one.    Mr.  Bruce  mentions  some  in  the  lake  Tzana,  as  The  tusks  are  much  used  by  modern  dentists  in  mak- 

exceeding  twenty  feet  in  length :  but,  in  general,  the  ing  artificial  teeth,  being  not  only  harder  than  common 

dimennons  of  the  hippopotamus  may  be  pretty  fairly  ivorjr,  but  not  so  apt  to  become  yellow.    T^  skin  ia 

assimikted  to  those  of  the  rhinoceros,  the  form  of  the  cut  into  thongs  for  whips,  which,  for  softness  and  pU- 

whole  animal  exhibiting  a  most  uncouth  and  unfwieldy  ability,  are  preferred  by  the  Africans  to  those  which  are 

appearance ;  the  body  being  extremely  large,  fat,  and  made  of  the  hide  of  the  rhinoceros, 
round ;  the  lips  very  thick  and  broad,  and  scattered        7.  Genus  Svs,  Lin.  &c.    Cutting-teeth  vwyiiig  in  Sus. 

with  tufts  of  strong,  short  bristles ;  the  eyes  and  ears  number  from  two  to  six ;  tusks  venr  l<mg>  and  often 

small ;  and  the  feet  very  laige.    The  whole  animal  is  projecting  beyond  the  mouth ;  grinders  with  tubercu* 

covered  with  short  hair,  which  is  much  more  thinly  set  lated  crowns ;  snout  moveable  and  terminated  by  a 

on  the  under  than  on  the  upper  purts.    When  just  paErticidar  bone ;  four  toes,  fenced  with  hoofii,  on  each 

emerged  from  the  water,  this  huge  neast  appears  of  a  loot,  and  of  which  only  the  two  mtermediate  toudi  the 

palish-brown,  or  mouse  colour,  with  a  bluisn,  or  slate  ground ;  body  covered  with  bristles ;  tail  of  moderate 

coloured  tinge  on  the  upper  parts,  while  the  skin  of  ^^h*     Resident  in  both  continents, 
the  belly,  >vhich  appears  through  the  hair,  is  flesh-co-        This  fiunil;^  of  animals  indudes  bat  few  species ;  and 

loured :  but,  when  perfectly  dry,  the  general  colour  they  are  disonguiahed  by  an  appeannce  and  manner 

is  a  dttll^  obscure  brown.    The  skin  is  excessively  that  are  far  mna  equivocaL    Their  general  aspect  ia 

tough  and  strong,  except  on  the  belly,  where  it  is  softer,  heavy  and  sluggish ;  and  they  consume  a  large  portion 

The  hippopotamus  has  only  one  stomach,  though  it  is  of  their  time  in  eating  and  sleeping.    Though  partial 

composed  of  difierent  cells,  or  divisions,  analogous  to  to  v^j^etable  food,  they  reject  hardly  any  tfamg  that  is 

those  observed  in  the  camel.  digestible.      Thejr  grub  up  roots  with  theur  snout ; 

The  animals  of  this  species  inhabit  the  larger  and  ddight  to  wallow  in  the  mire ;  and  are  very  prolific, 

shady  rivers  of  Aftica,  from  the  Niger  to  the  Berg,  near  ^    1 .  *  ^.  scrofa,  Lin.  &c.     Common  hog     Boay  bristled  Speciewi^ 

the  Cape  cf  Good  Hope ;  but  diey  are  now  much  thin-  in  front ;  tail  hairy.    2,  S,  Ajtwcmnt^  Lin.  &c     Ckife 

ned ;  nor  are  they  found  in  any  of  the  African  rivers  ht^.     Two  front  teeth  in  the  upper  jaw.     3.  S.  JEtimo* 

that  run  into  the  Mediterraneaff,  except  the  Nile,  and  picuSf  Lin.     Ethtojiian  hog.     Wattles  beneath  the  eyes. 

in  tliat  portion  of  it  only  whidi  traverses  upper  Egypt ;  4.  S,  babtrousta,  Lin.    mbirxmisa,  or  honed  hog*    The 

and  they  occur  in  the  fens  and  lakes  of  Eduopia.   From  two  upper  tusks  growing  fitjm  the  lower  part  of  the 

the  unwieldiness  of  their  frame,  and  the  shortness  of  front.    5.  S,  iqfassu,  Lin.     Pecari,  or  Madcan  hog, 

then*  limbs,  they  are  timid  and  sluggish  on  land ;  and.  Tailless,  with  a  glandular  orifiee  on  the  back.  6.  S.pa- 

when  pursued,  they  betake  themseivee  to  the  water,  tira,  Desmar.     Paiira,     A  white  band,  of  an  inch  in 

plunge  in,  and  walk  at  the  bottom,  quite  at  their  ease,  breadth,  passing  from  die  withers^  to  both  sides  -of  the 

though  often  constrained  to  rise  to  the  surface,  for  the  neck. 

sake  of  breathing.  In  the  day  time,  they  are  so  much  *  S,  scrofa.  There  can  be  no  doubt  that  the  wfld  Common 
a&aid  of  being  discovered,  that,  when  they  take  in  fresh  boor,  and  the  common  domestic  hog,  are  speciiicaUy  hog. 
air,  they  merely  put  their  nostrils  out  of  the  water;  the  same;  for,  not  only  are  they  capable  of  breeding 
but,  in  rivers  that  are  unfrequented  by  mankind,  they  together,  but,  in  consequence  of  an  interchange  of  con*- 
are  less  cautious,  and  put  out  the  whole  head.  If  ditions,  the  appearance  and  habits  of  the  races  are  ex- 
wounded  in  the  water,  they  will  rise,  and  attack  boats  acdy  reversed.  The  wild  boar  is  usually  smaller  than 
or  canoes  with  great  f^,  or  even  siidc  them,  by  tear-  the  domesticated,*  and  of  a  d«rk  brinded  grey  colour^ 
ing  large  pieces  out  of  their  sides.  In  shallow  rivers,  or  sometimes  blackidi ;  but,  when  only  a  year  or  two 
thev  make  deep  holes  in  the  bottom,  to  conceal  their  old,  it  is  of  a  pale,  tawny,  or  dull^  yellowish  brown  ;  * 
hulk.  When  they  quit  the  water,  they  usually  put  out  and,  when  ijuite  young,  it  is  marked  by  alternate  dusky 
half  their  body  at  once,  and  smell,  and  look  around ;  and  pale  stnpes,  disposed  hmgitudinaUy  on  each  side  of 
but,  sometimes,  they  rush  out  with  great  impetuosity,  the  body,  between  the  br^es  thcare  is  a  finer,  and 
and  trample  down  every  thing  in  their  way.  During  somewhat  woolly  hair.  The  snout  is  rather  logger,  in  - 
the  night,  they  leave  the  rivers,  in  order  to  feed  on  su-  proportion,  than  that  of  the  tame  hog ;  but  the  mnnci- 
'  gar  canes,  rushes,  millet,  rice,  &c. — consuming  great  pal  difference  consists  in  the  superior  sise  and  length 
quantities,  and  occasioning  much  injury  to  the  culti-  of  the  tusks,  whidi  are  often  sevcanl  inches  long,  and 
vated  fields.  They  are  naturally  of  a  harmless  dispo-  capable  of  inflicting  the  most  seveve  and  fatal  wounds. 
«ition,  and  even  capable  of  being  tamed;  but  it  is  dan-  As  the  animal,  however,  advances  in  age,  he  becomes 
gerons  to.encounter  them  out  of  the  water,  especially  less  fonnidaMe,  because  his  tusks  bend  upwards,  or 
iu  the  pairing  season,  when  one  of  them  has  been  known  make  so  large  a  flexure,  as  often  •nther  to  impede  than 
to  pursue  a  Hottentot  for  several  hours ;  and,  from  the  assist  his*  hostile  purposes. 

extreme  width  of  the  f[ap,  one  of  them  is  capable  of        This  useftd  quadraped  is  a  native*of  ahnost  all  the 

cutting  a  man  asunder  m  an  instant    The  males,  also,  temperate  parts  of  fourope  and  Asia,  and  is  also  found 

fight  fhriously  on  shore  for  their  mates.    The  female  in  the  up^  r^ions  of  Africa,  but  is  a  stranger  to  the 

^oes  with  young;  about  nine  months,  and  brings  only  arctic  latitudes.     In  consequence  i^  domestication,  it 

one  at  a  time,  giving  it  suck  both  on  the  land,  and  in  now  presents  us  with  a  great  variety  of  breeds.     Of 

the  water,  and  sometimes  carrying  it  on  her  back.    The  '  these  one  of  the  most  striking  is  characterised  by  soUd 

'ttilk  resembles  that  of  the  cow^  but  is  much  more  thin  or  undivided  hoofs.    Specimens  of  this'descriptioa  ap- 
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MttjlQiap.  paartohavebeenooeaaoniUyiaitwithin  Peoniaand 
*^  ^  Illyria,  in  the  days  of  Aristode;  if  we  may  impUddy 

fdy  on  Gemer,  they  have  also  ocourred  m  England 
and  Flanden;  and  Linn6  aiaures  us,  that  they  are 
wwiman  in  Sweden,  eapedaUy  in  the  neighboutbood  of 
Upsak.  The  huge-eared  varieCy  ia  very  common  in 
France,  Germany,  and  Cjwland.  In  some  parts  of 
Italy,  the  inhabitants  dieritt  a  peculiar  breed,  which, 
kistead  of  bristles,  have  very  short  and  fine  hair,  that 
gives  them  a  naked  appearance ;  they  have  lilcewise 
temarkaUy  short  legs,  and  are  capable  of  being  fatten- 
ed to  a  great  siae.  The  Pdish  and  Russian  nogs  are 
nifiNis,  or  yellow,  and  sddem  attain  to  any  consider* 
able  bulk,  whereas  those  of  Bosnia  and  Sarvia,  which 
m  fiittened  for  the  Vienna  market, '  have  a  less  repul- 
ave  appearance  than  the  common  breeds^  and  are  dis- 
tinguished by  a  soft,  friaaled,  or  wooUy  hair  between 
the  bristles.  The  komed  k&g  of  Johnston  is  prdiably 
a  mere  diiniera,  as  his  figure  appears  to  be  only  a  bad 
vepresentation  of  the  iabmmsta.  The  Chinese^  who 
are  very  fond  of  pork,  rear  immense  herds  of  the  Siam- 
ese breed,  whidi  is  smaller  than  the  common  sort, 
has  the  1^  and  tail  shorter,  in  proportion,  the  back 
nearly  hairless;  the  bdly  very  huw  md  pendulous ; 
and  the  prevailing  colour  Uack,  fiiintly  dashed  with 
whit&  It  is,  moreover,  a  very  deanly  animal ;  and 
its  fiesh  is  bodi  more  white  and  moredelicate  than  that  of 
mM.  of  the  race.  The  same,  or  a  simflar  varie^,  oc- 
ems  in  the  South  Sea  Islands,  where,  with  the  dog,  it 
is  .honoaved  with  domesdc  treatment  The  variety 
eaDed  the  Guinea  hog^  which  Linn6,  and  some  of  his 
fcUowers  seem,  improperly,  to  have  considered  as  a 
distinct  qpecies,  has  a  smaller  head  than  the  common, 
with  long,  slender,  sharp-pointed  ears,  and  naked  tail, 
reaching  to  the  ground.  Its  colour  is  rufous,  and  its 
bair  softer,  shorter,  and  finer  than  in  other  kinds.  In- 
to this  country  there  has  been  lately  introduced  another 
breed,  which  is  expected  to  rival  or  surpass  all  the  rest : 
the  females  are  extremely  prolific ;  and  the  colour  of 
the  pigs  is,  in  general,  most  fancifully  diversified,  some 
1)eing  striped,  longitudinally,  with  brown  and  black, 
othen  witn  brown  and  blue,  and  others  with  black  and 
white.  The  stock  resulted  from  a  wild  boar  brought 
from  America,  and  a  sow  of  the  improved  Chinese 
breed.  * 

The  structure  of  the  hog  is,  obviously,  adapted  to 
its  mode  of  life ;  for  Nature,  which  has  destined  it  to 
gi:ub  in  the  eardi  for  food,  has  given  it  prone  propen- 
sities ;  a  strong  brawny  neck ;  small  eyes,  seated  high 
in  the  head ;  a  long  snout ;  a  callous  and  tough  nose ; 
and  a  quick  sense  of  smell.  Its  apparent  gluttony  and 
voracity  proceed  from  the  unusual  capacity  of  its  sto- 
madi  ana  intestines,  and,  whilst  its  coarse  and  grovel- 
ling  aensuah'ty  may  repd  the  human  spectator,  tasy  are 
subservient  to  olaer  purposes  than  the  mere  granfica- 
tton  of  animal  craving,  contributing  not  only  to  remove 
nuisancea,  but  to  convert  tlie  most  nauseous  refuse  into 
wholesome  nutriment  We  are  apt,  however,  to  con- 
ceive it  to  be  much  more  sordid  and  indelicate  than  it 
really  ia;  ftr  it  sdeota  the*  plants  on  which  it  feeda. 
with  equal  sttaci^  and  niceness,  TCr|ecting  more  species 
than  most  oAhephytophagonaqnadrupeda;  is  never 
poisoned,  like  some  otnir  animals,  by  miataking  noxi- 
ous for  wholesome  aliment,  and  prefers  the  luxurious 
iruiBe  to  all  other  vq;etable  prednctiona.  Among  the 
graases,  it  manifests  a  predilection  to  the  most  suocn- 
fent ;  md,  among  the  roots,  to  the  moat  nourishing. 
As  ila  ordinary  lot  ii  to  feed,  and  to  be  fattened  for 


the  maiket,  its  inieUechial  powers,  if  wemaybeallgved  "m  j 
the  expression,  are  very  generally  neglected:  yet  it  >^ 
may  be  trained  to  various  feats  and  habits,  whioi  he. 
speak  both  sagacity  and  talent ;  and  ieamed  pigs  hate 
been  more  than  once  exhibited  in  most  of  the  eooader* 
able  towns  of  Europe.  Independemfy,  too,  of  all  tui«> 
don,  it  has  be^i  frequently  observed  to  ooliect  itraw 
with  its  mouth,  in  oroer  tQ  form  a  warm  bed)  whoi  die 
wind  blows  keenly,  and  to  call  its  companions,  bj  repeiU 
ed  cries,  to  assist  in  the  work.  Its  extreme  •enaibility 
to  wind,  whidi  has,  probably,  given  rise  to  the  popnW 
expression,  that  it  aesr  it,  denotes,  at  aU  evsali,  amon 
deucate  organiaation  than  we  are  disposed  to  seofte 
to  it ;  and,  though  it  generally  panes  for  very  diitj, 
yet,  when  it  is  allowed  free  and  suitable  aooonuDods- 
tion,  it  studiously  keeps  its  hovel  and  sleepiog'place 
clear  of  fikh.  A  new-bom  pig  instinctivdy  £poiiti 
its  dung  in  a  comer,  apart  from  the  qx)t  on  wludi  il 
lies ;  and  this  attention  to  deanliness  grows  with  age; 
insomuch  that  if  kept  dirty,  they  beoMoe  readeaa  md. 
discontented,  and  never  thrive.  Their  reputstioii  for 
nastiness  has,  perhaps,  originated  in  the  circttmataDOS 
of  their  being  addicted  to  roll  in  the  mud,  or  in  newly 
stirred  soil ;  but  this  propensity,  whidi  is  by  no  meutf 
peculiar  to  them,  i>iuy  betrays  their  ea^emeis  to  r^ 
move  the  itdiing  sensation  produced  by  insects.  The 
same  uneasy  fedings  appear  to  be  induced  before  nio» 
when  these  creatures^  as  wdl  as  poultry,  nab  them- 
selves in  the  dust  Let  us  also^reoollect^  that  few  ani- 
mals, when  compelled  to  exert  themselves^  evince  noR 
determined  courage,  or  more  lively  sympathy  with 
those  of  their  own  species ;  for  the  moment  tost  ooe 
of  them  utters  a  signal  ordistress,  all  within  he&iog 
will  run  to  its  assistance.  That  the  sow  sometimes  de- 
vours her  new-bora  offspring,  cannot  be  denied;  hot 
it  is  a  rare  occurrence,  and  has,  doubtless^  ita  ongin  ii^ 
some  other  cause  than  mere  greed  or  hunger,  bccaiue^ 
though  ill*fed,  or  even  starving,  she  generally  betrays 
the  most  tender  concern  for  her  young ;  and  the  ano- 
malous phenomenon  in  question  has  been  alsojemarked 
of  the  cow,  the  ewe,  the  bitch,  and,  indeed,  of  the  fe- 
males of  most  domestic  animals.  On  most  oocasioip 
the  heroism  with  which  a  sow  defends  her  litter  k 
truly  admirable :  the  slightest  call  on  their  partawakens 
her  solicitude,  violence  animates  her  fury,  and  few  as- 
sailants can  intimidateor  resist  h^.  Wh^  the  danger 
is  over,  she  recals  her  dispersed  family;  and,  if  she 
misses  one  of  them,  ihe  searchea  about  for  it  with  the 
most  interesting  anxiety.. 

It  is  generafiy  believed,  duit  swine  wilLlive  totfar 
age  of  twenty  oc  thirty  years ;   but»  as  it  is  neitfaff 
profitable  nor  convenient  to  allow  them  to  grow  old, 
we  have  few  instances  of  the  utmost  term  of  their  1ms- 
vity.    Althou^  they  continue  ^prowinff  for  four  or  five* 
years,  they  arecuiable  of  fareeduig^tneageafnioeor 

twelve  months;  mey  go  only  four  months  with  young; 
and  they  have  been  anown  to  produce  even  twenty 
at  a  litter.  From  the  minute  and  reasonable  calcula- 
tions of  the  celebrated  Mar6chal  de  Vaubsn,  who  d»- 
dained  not  to  pen  a  treatise  on  hoga,  it  results,  thaM^ 
the  course  of  eleven  years,  the  multiplied  produce  of  a 
sow  may  amount  to  six  millions  of  mdividosls.  T^ 
great  weight  to  which  some  of  the  fieskshire  ivio^ 
have  been  fied,  wocdd  appear  altogether  incredible,  had 
it  not  been  so  well  attested.  Thus,  Mr.  Y^woft  the 
agriculturist^  mentions  one  wfaidi  weighed  upwms  f 
e^h^^cne  stone.  Another,  killed  at  ^Congletoor^ 
Cheddio,  in  1774^  measured,  fiwm  the  noae  to  thecno^ 
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ii«r.  of  the  tiil^  Aree  varcb  eigbt  indiefl;   and,  in  hdght, 
r^  ftor  feet  aaidia  hau:  its  weight,  when  alive,  was  HIO 
lb.  tfid,  when  killed  and  drosed,  1216  lb. 

The  skins  of  this  species,  when  properly  prmred, 
neingrealreqaastlnr  saddlers,  book^bindera^anu  other- 
ntifltiu.  lie  blooa,  feet,  tongue,  and  lard,  are  alii 
used  OS  food;  and  the  lard  diiruxgieally,  being  an  in« 
gredient  in  variooa  sorts  of  plasters,  and  very  suoo^s*- 
ftiUy  onployed  |^  some  bone-setters,  in  cases  of  nprains 
and  fractures.  The  bristles  are  made  into  brushes  of 
vanoos  descriptions,  and  are  also  employed- by  shoe- 
msken,  instead'  of  needles ;  while  the  adventurous 
jodc-men  in  Orkney,  t^ist  them  into  rcpes,  with 
wbidx  they  IM  one  another  over  the  steepest  and  higb- 
est  diffib  ^  quest  of  wild  fowl  and  their  egss.  Linn6 
observes,  thii  pork  is  a  wholesome  fiiod  mr  athletic 
constitatioQs,  or  for  those  who  use  much  exercise,  but 
that  it  is  un^endly  to  people  of  sedentary  habits  of 
lifr.  In  a  naval  and  commercial  country,  like  our 
own,  it  is  justly  considered  as  an  article  of  primary 
unportshca;  for  it  takes  salt  better  than  any  other  kind 
of  flesh,  and  is,  consequently,  capable  of  being  longer 
prnerve^L  The  Jews  and  Mahometans,  influenced  bv 
mistaken  notions  of  religion,  abstain  firom  it  as  a  fooa, 
and  consider  themselves,  in  some  measure,  defiled  even 
by  tottdiing  it;  The  inhabitants  of  China,  on  the 
contrary,  are  so  addicted  to  it,  diat  multitudes,  it  is 
sUe^i  from  tfiis  pardali^  alone,  have  been  deterred 
fiom  adopting  the  institutions  of  Mahomet  In  an- 
cient Rdme,  the  domestic  hog  was  held  in  singular 
esteem ;  and  the  art  of  rearing  and  ikttening  pigs  was 
fbrmally  discussed,  by  their  eoonomical  writers,  under 
the  title  o£  porculatio.  Under  the  Emperors,  when  the 
luiury  of  the  table,  and  the  refinements  of  cookery  had 
reached  to  a  moat  extravagant  pitch,  the  ministers  of 
epicurism  exercised  their  ingenious  cruelty  on  this  and 
other  tribes  of  animals  in  a  manner  whidi  makes  hu- 
manity shudder,  and  over  which,  as  well  as  over  some 
of  the  modern  xping  of  these  savage  culinary  processes, 
every  regard  to^  the  better  feelings  of  our  nature  re- 
quires t&twe  draw  a  veiL 
IbUk-  Under  the  present  order,  Cuvier  has  included  ano- 
ther genus,  which  he  has  denominated  AnojJdtherium, 
comprising  three  or  four  species,  of  which  the  fossil 
mnains  have  been  observed  in  die  plaster  quarries  of 
M(mtmartre» 
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Order  Vin.    RUMrNANTIA,.PECORA,  Lin. 

Two  toss  and  two  bods  on  taiik  foot ;  for  the  most 
put  no  upper  cutting  teedi ;  grinders  with  a  flat 
^^I'cywn ;  four  distinct  stomachs-;  articulajtions  of  the  jaw 
loose,  and  admitting  a  lateral  motion ;  upper  lip  more 
<v  leai  deft-;*  horns,  or  antlers^  sometimes  m  botih  sexes, 
fnd  sometimes  only  in  the  males ;  no  clavicles ;  teats 
'iigjunsi;  endowed  with  th^Br  geninn^  faculty  of  rumii 
naboni 

Sbction  I. 

Keither  horns  nor  antlers,  but:  the  three  kinds  of 

teeth. 

I,  1.  Genus  Camblvb,  Lin.  &c.  Two  cutting,  and 
c^eral  canine  teeth,  in  the  upper  jaw ;  six  cutting, 
and  two  canine^  in  the  lower ;  upper  lip  much  cleft; 
^  appendage  to  the  fourth  stomach  for  containing  wa- 
^;  one  or  two  hunches  on  the  back ;  callosities  on 
the  knees  and  breast ;  two  very  small  hoofs ;  and  a 
wick  sole  on  each  foot;  neck  very  long  and  arched; 
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and  hair  short    Reaident  in  the  wann  and  east*  Masoli^ipF^ 
em  countries  of  the  old  contment  v^py^^ 

*  1.  C  Bactrianm,  Lin.    Bactrian  camel,  or  eanuL  s^eciet* 
With  two  hunches  on  the  back.     *  ^.  C  dromedariu^ 

Lin.    Arabian  camd^  of  dromedary.    With  one  bnndi 
on  the  back. 

*  C.  Bactriamis.    See  Camel. 

*  C.  dromedariut.    Of  this  Arabian  spedes  there  is.  DrooMda- 
a*  variety  smaller  than  the  ordinary  sort,  and  which,  as  ry. 
mcMre  capable  of  being  trained  to  the  course,  was  term-  - ''i^/s 
ed  by  the  ancient  Greeks,  m^a*;  hf»^»  or  r(K9  comely  SV^^^Y'^' 
whidi  the  Romans  translated  by  dranudarius,  a  term    ^ 
which  the  modems  have  applied  to  the  Arabian  species 

from  the  top  or  the  bunch  to  the  ground,  is  about  six 
feet  and  a  half;  but,  from  the  top  of  the  head,  when* 
th^  animal  raises  it,  notmuch  less  than  nine  feet  The  * 
head  is  small ;  and,  bv  the  flexure  of  the  long  neck, 
usually  kept  on  a  level  with,  or  even  under  the  top  of 
the  bunch,  the  body  is  of  a  long  and  meagre  shape  ; 
and  the  tail,  which  is  slightly  tufted  at  the  end,  readies 
to  the  joints  of  the  hind  1^ ;  the  limbs  are  somewhat 
slender;  the  feet  very  laroe,  hoofed  in  a  peculiar 
style,  and  having  their  under  put  covered  with  an 
extremely  strong,  tough,  and  pbable  skin,  which,  hv 
yielding  in  all  oirectians,  enables  the  animal  to  travel, . 
with  singular  ease  and  security,  over  dry,  stony,  and 
sandy  regions.  The  general  colour  of  the  Arabiaa 
camel  is  an  uniform  dusky  brown,  more  or  less  tinged 
with  femwnous ;  the  ban:  is  particularly  fine  and  soft, 
and  the  wnole  appearance  singularly  grotesque ;  and^ 
according  to  our  notions,  indicative  of  deformity.  It 
is  found  in  the  wanner  parts  of  Asia,  and  in  the  upper 
regi<His  of  Afirica.  In  Asia  it  is  said  not  to  occur  rar- 
ther  north  than  Persia,  and,  in  Africa,  not  further* 
south  than  Ethiopia. 

The  Count  de  Buffbn  has  laboured  to  sujpport  a  &«• 
vourite  notion,  that  the  large  dorsal  bunch  of  the  camel 
originated  in  harsh  treatment,  and  has,  m  the  course 
of  many  generations,  become  a  permanent  character  of 
the  race.    This  hypothesis  is  not  only  gratuitous,  but 
seems  liable  to  insuperable  bbjcctions.    We  may  ask, 
for  example,  how  comes  it  to  pass  that  nothing  analo- 
gous is  observable  among  other  spedes  c£  quamipeds, . 
which  have  long  experienced  the  oppression  of  unfeel- 
ing masters  ?  and  why  is  the  Arabian  camel  unifomilv 
produced  with  one,  and  the  Bactrian  as  uniformly  with 
two  bunches  ?  It  is  impossible,  however,  not  to  admire 
the  Count's  eloquent  redtal  of  the  manner  in  which 
this  animal  performs  its  joumies,  and' of  the  important 
services  which  it  renders  to  its  owners    The  Arabs 
emphatically  call  the  dromedary  the  ship  qfihe  desart  .* 
and  the  expression  seems  not  to  be  misappHed,  when 
we  consider  that  it  is  die  only  quadrupaa  capable  of  ^ 
conveying  their  merchandize  across  the  burning  and 
barren  sands.    When  the  traveller  is  not  in  haste,  or  - 
when  he  accompanies  a  caravan,  the  progress  of  which 
is  always  slow,  he  may  sit  tolerably  at  his  ease,,  and 
even  sleep  in  a  sort  of  covered  litter  of  wicker-work, 
fixed  on  the  dromedary.    In  this'  manner  the  women  - 
and  children  of  the  Arabs  are  conveyed,  when  they ' 
migrate  in  famiUes.    The  drivers  of  the  loaded  drome- 
daries have  each  a  stick,  which  they  use  maringly, 
when  occasion  requires ;  and  those  who  ride  nave  re-  • 
course  to  a  long  leadiem  stmp  as  a  whip,  making  use^  .. 
at  the  same  time,  of  a  dicking  of  the  tongue. 

Though  dromedaries  are,  in  general,  intelligent,  and 
extremely  tractable,  yet,  in  the  mtting  season^,  they; 

7 


454 


MAZOLOGY. 


Mixology.  Jure  subject  to  fits  of  rage,  in  one  of  which  they  have 
'  been  kliown  to  take  up  a  man  in  their  teeth^  throw 
him  on  the  ground,  ana  trample  him  under  their  feet. 
The  Arabs  also  assert  that  these  creatures  are  very 
sensible  of  ill-treatment,  and  that  they  will  retain  the 
recollection  of  an  injury  till-  an  opportunity  offers  of 
gratifying  their  revenge.  Eager,  however,  as  they  are 
to  express  their  feelings  of  resentment,  they  have  no 
sooner  done  so  than  they  cease  to  harbour  any  ranco- 
rous emotions.  Hence,  when  an  Arab  has  mcurred 
the  displeasure  of  his  dromedary,  he  throws  down  his 
garments  in  some  place  near  which  the  animal  is  to 
pass,  and  disposes  them  in  such  a  manner  that  they 
appear  as  if  they  covered  a  sleeping  man.  The  drome- 
recognizes  the  clothes,  seizes  them  in  his  teeth, 
snakes  them  with  violence,  and  tramples  them  in  a 
rage,  till  his  anger  is  appeased,  when  he  leaves  them, 
and  then  the  owner  of  the  clothes  may  make  his  ap- 
pearance without  any  fear,  and  load  and  guide  his 
beast  as  he  pleases.  '*  I  have  sometimes  seen  them," 
says  Sonnini,  "  weary  of  the  impatience  of  their  riders, 
stop  short,  turn  round  their  long  necks  to  bite  them, 
ana  utter  cries  of  n^^e.  In  these  circumstances,  the 
man  must  be  carefiu  not  to  alight,  as  he  would  in- 
fiillibly  be  torn  to  pieces :  he  must  also  refrain  from 
striking  the  creature,  as  that  would  but  increase  kis 
fury.  Nothing  can  be  done  but  to  have  patience,  and 
soothe  die  animal,  by  patting  him  with  the  hand,  (which 
Irequentiy requires  sometime,)  when  he  will  resume 
liis  way  and  his  pace  of  himself. 

The  breeding  season  of  the  dromedary  commences 
in  spring,  the  term  of  gestation  is  twelve  months,  and 
the  female  bears  only  one  at  a  time.  The  new-bom 
young  measures  only  two  feet  in  height,  but  grows  so 
rapidly  in  the  early  stage  of  its  existence,  that,  in  the 
course  of  eiffht  days,  it  measures  nearly  an  additional 
foot :  it  sucks  during  twelve  months,  and  attains  not 
to  its  full  ^owth  ml  six  or  seven  years.  Its  life  is 
usually  limited  to  forty  or  fifky  years.  In  April,  and 
the  early  part  of  summer,  it  is  subject  to  a  gradual 
moulting,  somewhat  analogous  to  that  of  the  horse. 
Its  ordinary  quantity  of  dafly  food  may  be  estimated 
at  80  lb.  of  hay. 

In  opposition  to  the  opinion  of  Buffbn,  we  may  refer 
to  the  testhnony  of  Du  Halde,  the  rdations  of  several 
merchants  who  nav«  trave^lled  in  Bucharia,  in  the  north 
t>f  India,  and  on  the  confines  of  China,  and  to  the 
weightv  name  of  Pallas,  in  favour  of  the  existence  of 
dromedaries  in  a  wild  stata  With  respect  to  their 
fleetness,  it  has  been  repeatedly  affirmed,  that  they  can 
travel  at  the  rate  of  fii^  leagues  a-day :  but  this,  we 
liave  reason  to  believe,  is  a  vague  exaggeration :  much, 
at  the  same  time,  will  depend  on  previous  education, 
and  on  the  mode  of  traveling ;  ror  those  which  are 
regularly  bred  to  the  course,  are  much  more  nimble 
than  those  trained  to  burthen ;  and  a  single  drome- 
dary will  often  traverse  a  given  portion  of  space  in  a 
much  shorter  period  than  is  compatible  with  the  regu- 
lated movements  of  a  caravan.  Much,  in  like  manner, 
has  been  said  of  the  marked  antipathy  whidi  subsists 
between  horses  and  camels ;  and,  because  ancient  and 
modem  writers  have  maintained  the  fiict,  while  both 
species  associate  very  cordially  in  the  caravans  of  the 
Arabs,  the  fact  itself  has  latterly  been  treated  as  fabu- 
lous, ft  deserves,  however,  to  be  remarked,  that  here, 
as  in  similar  cases,  the  effect  of  habit  is  too  much 
overlooked.  A  horse  which  had  never  seen  a  camel, 
would,  we  doubt  not,  startie  when  he  first  encountered 
an  animal  of  such  an  unusual  appearance:  the  writer 


of  this  artide,  indeed,  has  seen  very  spirited  bomi  Vuaii 
betray  evident  symptoms  of  lineasiness  and  aUnn  as  ^^v^ 
i^proaching  dromedaries  in  Tuscany  ;  but,  once  do^ 
and  cats  can  be  reconciled  to  one  another's  oompanj, 
we  can  perceive  no  reason  why  the  horse  and  the  ctnul 
should  not  become  sufficientiy  familiar  to  joumey  over 
a  sandy  desart  in  the  best  humour  imaginable.  The 
horse  is  afraid  of  an  ass,  of  a  stone  out  of  its  place,  cr 
of  a  leaf  falling 'to  the  ground,  because  hb  powers  of 
vision  are  comparatively  imperfect ;  but,  when  lubitn- 
ated  to  such  objects,  he  views  them  with  indifference. 

A  robust  dromedary  will  carry  as  mudi  u  two 
mules,  and  is  contented  to  feed  as  coarsely  as  the  a» 
Its  fiesh  is  prized  as  an  article  of  food;  the  female 
3rields  a-  large  Quantity  of  wholesome  nilk,,  of  n^ 
are  made  small  cheeses  that  fetdi  a  high  price;  tbe 
hair  is  much  in  request  for  painters'  brashes,  the  nunv- 
facture  of  tents,  carpets,  shawls,  &c. ;  the  skin  is  eon* 
verted  into  leather ;  the  urine  into  sal-ammoniac ;  uA 
even  the  dung  into  fbel. 

The  introduction  of  this  race  of  animals  into  our 
West  India  Islands  was  attempted  sometime  i^,  but 
without  success ;  for  the  planters,  nnaccufltoiDed  to 
their  habits  and  manners  of  feeding,  are  said  tobaTt 
mismanaged  them,  whfle  the  diigoes,  by  insinoatiag 
themselves  into  their  soft  feet,  and  producing  inftin- 
mation,  and,  at  length,  painfiil  ulcers,  seem  to  hare 
rendered  them  quite  unfit  for  service.  In  Fortawntnn 
and  Lancerota,  two  of  the  Canary  islands,  and  in  the  , 
Duchy  of  Tuscany,  they  thrive  very  well,  and  are  foond 
to  be  very  serviceable  as  beasts  of  draught  and  hartfaen. 

8.  Genus  Lama,  Cuv.    Camelus,  Lin.    Four  cot*  Lati. 
ting  teeth  in  the  upper  jaw  only ;  canine  teeth  in  both 
jaws ;  no  hunch  on  the  back ;  nedc  very  long,  but  sot 
bent ;   ears  long;  hair  long  and  wooly.    Resident  in 
South  Americil. 

•  1.  L.  pemichccUkt,  Camelus  lama^  Lin.  Uenu.^ 
Pale  ferruginous  above ;  white  beneath ;  back  smoocb ; 
breast  with  a  bunch.  •  2.  L.  vicygna^  waina.  ?«»• 
plish-brown  above ;  whitish  beneath  ;  body  anooth 
and  woolly ;  snout  obtuse ;  tail  upright  S.  L.  AtfOMCtf, 
Guanaco.  Tawny  above ;  white  beneath ;  back  gib- 
bose. 

•  L.  pemickcatia.     The  height  of  this  animal  i«  ^^ 
about  four  feet  and  a  half;  its  length,  fitMn  ned  ta 
tail,  nearly  six  feet ;  and  its  usual  weight  about  SCO 
lbs.    In  consequence  of  domestication,  Uie  hair,  wbidi 

is  naturally  long   and   coarse,    becomes  short  asa 
smooth.  , 

The  Llama,  which  inhabits  the  lofty  mountains  d 
Peru,  Chili,  and  other  puts  of  South  America,  isj<> 
gentle  and  tractable,  that  it  is  used  as  a  beast  of  drnp^ 
and  burden.  I'hese  quadrupeds  proceed  on  their  jour* 
nies  with  great  gravity,  insomuch  that  nothing  can  iih 
duce  them  to  change  tJieir  pace.  Like  the  aon^,  they 
lie  down  to  be  loaded,  and  when  exhausted  vith  vr 
tigue,  no  blows  will  excite  them  to  advance.  In  aft 
of  apparent  caprice,  they  will  sometimes  lie  down,  when 
caresses  alone  will  prevail  with  them  to  rise  again  ;^ 
when  irritated,  they  will  eject  their  saliva  to  a  consider- 
able distance.  In  conveying  the  rich  ores  from  VcM^ 
to  Cozer,  a  distance  of  i?00  leagues,  they  usuallywn- 
sume  nearlv  two  months.  When  loaded  they  martfc  w 
troops,  and  are  accompam'ed  by  forty  or  fifty  others,  to 
relieve  those  which  are  iatigued.  Tneir  comluctow  en- 
camp under  tents,  to  allow  them  to  pasture  by  the  wan 
for  they  require  no  other  feeding.  Sometimes  they  wiB 
march  four  or  five  days  successively,  before  they  ««* 
desirous  of  repose ;  and  then  they  rest,  apoBUDeoo-'if* 
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idofT.  twmty  or  tbtrCy  hours,  before  they  resume  their  jour- 
T^  ney.  At  other  times,  when  indined  to  rest  o^ly  a  few 
minutes,  they  bend  their  knees,  and  lower  their  hodj 
with  great  caution,  to  prevent  thek  load  from  fiillingod^ 
or  being  deranged,  fn  going  along,  during  the  dav^ 
they  browse  wherevier  they  find  herbage,  and  generally 
pass  the  night  in  sleep  and  in  chewing  the  cud. 

Among  Sieir  native  mountains,  the  Llamas  associate 
in  immense  herds,  on  the  highest  and  steepest  parts^ 
where  diey  frequently  climb  rucks  along  which  no  man 
will  dare  to  follow  tliem ;  and  when  the  rest  of  the  herd 
are  feeding,  one  is  always  stationed  as  a  sentinel,  on 
some  prominent  outpost,  and  whose  call,  which  is  the 
signal  of  alarm,  makes  them  scamper  away  at  fuU 
•peed. 

Bolivar  affirms,  that,  in  his  time,  no  fewer  than 
«^00,000  Llamas  were  employed  in  the  conveyance  of 
gold  and  silver  ore.  Without  the.  aid  of  these  animals, 
indeed,  the  Spaniards  who  inhabit  the  mining  districts 
of  Sooth  America,  would  labour  under  serious  incon- 
venience for  the  transport  of  their  merchandize  and 
treasures,  aince  mountams,  which  would  be  altogether 
inaccessible  to  the  horse^  are  with  facility  traversed  by 
the  Llama* 

This  species  breeds  when  three  years  old,  and  b^ins 
to  decay  at  twelve.  Its  fiesh  has  been  compared  to 
mutton.  The  wool,  or  hair,  though  it  has  an  unpleas- 
ant smell,  is  manufactured  by  the  Indians  into  doth  ; 
and  die  skin  is  used  both  for  luioes.  and  harness. 
oa.  *  L.  vicHgnm*  The  vicuna  bears  a  strong  resemblance 
to  the  Lknui,  but  is  of  a  lighter  and  more  delicate  aspect, 
and  of  a  snaaller  size.  The  head  is  smaller  and  shorter 
in  proportion ;  the  eyes  are  remarkably  large  and  full ; 
the  ears  somewhat  sharper,  and  the  limbs  more  slender. 
The  hair  of  this  animal  is  of  a  very  sof^,  wavy,  and 
wtxiUy  nature,  about  three  inches  long  on  the  breast, 
and  at  the  extremi^  of  the  tail ;  but,  on  the  other  parts, 
not  more  than  one  inch. 

The  vicuna  inhabits  the  wildest  and  steepest  heights 
of  the  Cordilleras,  whence  the  severi^  c^  the  climate, 
and  perpetual  snow,  banish  every  other  living  being 
but  the  guanaco,  which  associates  with  it.  These  two 
species  abound  in  the  province  of  Cpchabamba,  in  that 
branch  of  the  Cordilleras  which  stretches  to  the  interior 
of  the  m<Mintain8of  the  river  Cotacages,  and  even  to  the 
gold  mines  of  the  tribe  of  Choquecamata,  situated  in  the 
neiffhbonrhood,  where  passengers  often  encounter  them 
in  nocks  of  several  hundreds,  and,  what  is  remarkable, 
most  of  them  males.  The  difficulty  of  breathing,  in- 
duced by  motion  or  agitation  in  such  an  elevated  re- 
gion of  the  atmosphere,  and  the  fleetness  of  these  ani- 
mals, habituated  to  such  a  light  air,  render  it  a  very  ar- 
duous task  to  pursue  them  to  the  rugged  summits  of 
these  imm^ise  ridges^  But  the  timidity  of  the  vicunas 
has  suggested  an  easy,  and  by  no  means  expensive  mode 
of  securing  them,  llie  Indians,  with  considerable  ad- 
dress^ collect  them  into  a  level  spot,  enclosed  l^  a  sim- 
ple worsted  thread,  tied  to  stakes,  at  regular  instances, 
snd  to  which  bits  of  rags  are  suspended,  so  as  to  wave 
in  the  wind.  When  once  the  animal  gets  within  this 
mock  endosiue,  it  is  so  alarmed  at  the  motion  of  the 
ngs,  that  it  has  neither  the  courage  to  approach  them, 
nor  to  leap  over  the  frail  barrier,  unless  a  guanaco 
happens  to  be  among  tho  flock;  for  the  latter  springs 
over  without  hesitation,  and  is  followed  by  dl  the  vi- 
cunas. At  present  multitudea  of  these  quadrupeds  are 
atcrificed  to  the  increasing  demand  for  their  valuable 
wool,  which  is  exported  to 'Europe,  because,  according  , 
to  a  tofurbarousana  imj^vident  system  of  maoagement. 


each  fleece,  which- weighs  about  half  a  pound,  costs  the  Maaologf. 
life  of  the  creature  which  produces  it.     Hence^  if  some  "^"^^  ^^ 
mode  be  not  devised  of  confining  them  within  extensive 
folds,  and  subjectii^  them  to  regular  shearing,  the  race 
will  soon  be  nearly  exterminated. 

When  the  vicuna  is  young,  its  flesh  is  reckoned  good 
for  the  table;  but  its  wool  is  justly  held  in  the  highest 
estimation,  since  it  is  convertible  into  stuffs  as  soft  and 
fine  as  the  shawls  of  Cacbemere.  Tliis  artide,  however, 
is  seldom  sent  to  Europe  pure,  being  almost  always 
mixed  with  wool  of  an  inferior  quality.  As  the  anl« 
mal  is  very  gentle  and  caressing,  when  tamed,  it  prob- 
ably might  be  naturalized  in  the  Pyrenees,  on  the  sum*- 
mit  oi  which  the  snow  scarcely  ever  thaws,  and  the  pas* 
ture  i»  particularly  good. 

Genus  Moschus,  Lin.  The  habit  of  the  deer  tribe, 
but  without  horns  or  antlers ;  no  cutting  teeth  in  the 
upper  jaw,  eiffht  in  the  lower,  two  very  long  tusks  pro- 
jecting firom  ue  mouth,  in  the  upper.  Resident  in  the 
old  continent 

*  1.     M,  moschiferus,  Lin.  &c.   ]Musk,  or  Tkibelian  Specks, 
musk.    Follicle  near  the  navel ;  tail  short     2.  31.  me- 
ndna,  Lin*.  Meinma*     Olive  ash  above,  white  beneath ;  . 

the  sides  spotted  with  white,  and  no  false  hoofs.  *  3. 
M»  pijfgmaeuSf  Lin.  Pigmy^  or  Guinea  musk.  Tawny 
brown, above,  white  beneath;  spurious  hoofs  wanting. 
4.  M.  Javanicus,  Lin.  Java  musk.  Rusty  coloured 
above,  longitudinally  white  beneath,  with  villous  tail, 
and  small  appendicular  hoofs.  5.  M.  Indicus,Lm,  In- 
dian  musk*  Rufous  above,  whitish  beneath,  with  spu- 
rious hoofs,  and  the  tail  somewhat  lengthened.  6.  M. 
Amerkanu^y  Lin.  American^  at  Brazilian  musL  Tawny 
brown,  with  black  muzzle,  and  white  throat 

*  M.  moschifirus.     The  production  from  which  this  Miulr,< 
animal  takes  its  name,  was  long  known  and  valued  be-  Plate 
fore  any  certain  account  of  the  animal  itself  had  been  CCCLVIL 
obtain^  by  naturalists.     A  native  of  the  remote  parts  ^^S*  35. 
of  the  east,  and  an  inhabitant  of  the  desart,  it  was  con- 
sidered only  as  an  object  of  the  chace,  and  confounded 

with  the  different  spedes  of  the  deer,  or  antdopes,  which 
abound  in  those  regions.  It  is  an  el^ant,  fleet,  and 
lively  creature,  wim  the  hind  considerably  longer  than 
the  fore  legs,  measuring^  three  feet  three  inches  in 
length,  and  weighing  from  25  to  30  lb.  The  eyes  are 
large,  with  a  rufous  brown  iris ;  the  ears  are  long  and' 
large,  furnished,  internally,  with  long  white  hairs,  blend- 
ed with  others  of  a  greyish  tinge,  and,  outwardly,  with 
hairs  of  a  reddish  black,  mixed  with  grey.  The  predo- 
minant colour  of  the  hair  on  the  body  is  blackish,  with 
fawn,  or  even  reddish  tints.  The  tail  is  so  short  and 
concealed  in  the  fur,  as  to  be  scarcely  visible.  The  fe^ 
male  is  smaller  than  the  male,  and,  not  only  wants  the- 
tusks,  but  the  follide.  In  the  youn^  males  this  last 
mentioned  receptacle  is  empty ;  out,  in  the  full-grown 
individual,,  it  contains  from  one  to  two  drams  of  a  soft, 
unctuous,  brown  substance,  of  the  most  powerful  and 
penetrating  smell,  and  which  is  the  genuine  musk. 

The  present  species  is  a  native  of  the  kingdoms  of 
Bontan  and  Tonquin,  of  theprovinoe  of  the  Mohang 
Mery,  in  China,  df  Chinese  Tartary,  Thibet  and  even 
of  some  portions-  of  Russian  Tartary,  as  about  Lake 
Baikal,  and  the  rivers  Jenesei  and  Argun.  Its  favourite 
haunts  are  the  tops  of  pine-covered  mountains^  where  it 
delights  to  roam  m  places  of  the  most  difficult  access, 
springing  and  bounding  with  great  nimblene8S,.and,> 
when  pursued,  taking  refuge  in  the  highest. and  most 
ruggea  summits.  It  lives  retired  and  solitary,  except . 
in  autumn,  when  large  flocks  collect,  in  order  to  change 
their  residence,  being  driven  southward  by  the  approa^— 
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Maiotogy.  ing  coicL  During  this  migmtion  the  pedants  lie  in 
'  vrait  for  tfaem^  and  either  Uke  them  in  snares,  or  kill 
them  with  bludgeons  and  arrows.  So  lightly  do  th^ 
bound  over  the  snow  as  scarcely  to  leave  a  trace  of  dieir 
progress.  Though  timid  and  gentle  in  their  wild  state, 
thev  are  never  completely  reconciled  to  dom^cation, 
and  they  pine  and  die  in  captivity.  Their  breeding 
season  is  in  November  and  December,  when  tihe  males 
sometimes  maintain  furious  and  obstinate  conflicts  for 
their  mates,  and  when  thev  diffuse  a  very  strong  mus- 
ky odour.  With  their  tusks  they  are  suppcMned  to  hook 
up  roots,  and  catch  at  the  small  twigs  and  branches  of 
trees  and  shrubs  on  which  they  feed.  They  are  parti- 
cularly fond  of  lichens,  arbutus,  rhododendron,  and 
whortle-berry  jilants. . 

The  flesh  or  the  young  is  esteemed  a  delicacy^;  and 
the  skins  are  manufactured  by  the  Tungusians  and  the 
Russians  into  bonnets  and  winter  dresses ;  but  the  ani- 
mal is  chiefly  hunted  and  destrojf  ed  for  die  sake  of  its 
musk.  This  article  is  procured,  of  the  best  quality, 
and  in  the  greatest  abundance,  in  Bontan,  ^Whence  it  is 
carried  for  sale  to  Patna. 

*  M.  pyffnuBUi.  This  is  a  beautiful  and  el^;ant  little 
quadruped,  considerablv  smaller  than  the  domestic  cat 
The  upper  part  of  the  body  is  bright  bay.  The  legs 
are  so  stenoer  as  scarcely  to  exceed  the  cnameter  of  a 
swan's  quilL  The  head,  ears,  and  eyes,  are  somewhat 
Jarge  in  proportion,  and  the  aspect  is  uncommonly  mild. 
As  it  does  not  occur  in  Guinea,  it  is  improperly  deno- 
minated Guinea  musk;  and,l>y  some  natundists,  it  has 
been  still  more  absurdly  named  the  Greenland  stag. 
It  is  found  in  many  parts  of  the  East  Indies,  and  the 
Indian  islands,  particularly  Java,  where  the  natives 
catch  great  numMrs  of  this  species  in  snares,  and  carry 
them  to  the  market  in  cages,  frequently  selling  them 
«s  low  as  9l±  a-piece;  but  all  attempts  to  convey  them 
alive  into  Europe  have  hitherto  failed. 

^BCTION  II. 

nonvm        Horns  or  antlers ;  no  tusks  in  either  law,  xior  cutting 
Qui^Eu.  teeth  in  the  upper.  J     ^  "« 

lit  Subfee-     SoBsscTfON  I.    The  head  of  the  male  only  armed 

tioo.  with  solid  and  deciduous  antlers ;  no  cutting  teeth  in 

the  upper  jaw. 

Cekvvs.  4'.  Uenus  Cervus,  Lin.  &c  No  cutting  teeth  in  the 
wppet  }SLW;  eight  in  the  lower;  a  lachrymal  vessel 
befoTe  and  under  each  eye ;  no  gall-bladder;  hair  smooth ; 
tail  short.     Resid^it  in  both  continents. 

Spceki.  •I.e.  elapkus,  Lin.    Stag,  hart,  or  red  deer,  (for  the 

male,  hind  for  the  female.)  Rufous  brown;  horns 
branched,  round,  and  recurved.  •«.  C.  capreolvs,  Lin. 
Soe,  or  Common  roe.  Body  brown-tawny ;  horns  branch- 
ed, round,  erect,  with  bifid  summits.  •  S.  C.  tarandus, 
Lin.  Rein^er.  Homsbranched,  recurved,  compress- 
ed; extremities  pahnated.  •4.  C.  alces,  Lin.  Elk, 
mooie,  or  moose  deer.  Horns  stemless  and  pahnated ; 
throat  carunculated.  5.  C.  coronaius,  Geofff  Crtmmed 
stag.  Horns  like  those  of  the  elk,  but  much  smaller, 
una  the  palmations  much  larser,  and  more  indented  in 
proportion,  •ft  C.dama,  Lin.  Fallow-deer^  Common 
onck  and  doe  Horns  branched,  recurved,  compressed, 
«nd  jMhnated  at  the  top.  7.  C.  munifac,  Lin.  Rib- 
Jaced  deer.  Horns  rising  ftom  a  cylindriod  hairy  base ; 
three-forked,  and  the  upper  fork  hooked.  8.  C.  axis, 
Lin.  Axis,  at  Gangelic  stag.  Pale  rufous  brown,  spotted 
with  white ;  horns  round,  slender,  erect,  with  bifid  or 
trifid  summits.  9.  C.porcinus,  Lin.  Porcine  deer.  Brown 


above,  ash-coloured  beneadi,  with  slentter  trifid  hdru,  ifi 
10.  C.  Mexicanus,  Mexican  roe»  Red,  with  rough  trifid 
horns  bending  forward.  1 1.  C.  Wgorgns,  LiiL  Ttilkn 
roe.  Tailless ;  brown  above,  vellow  beneith,  wbite  be> 
hind,  with  trifid  horns,  and  the  nose  surrounded  with 
black,  ise.  C  Virgimanus,  I2n.  Firginian  deer,  Vtk" 
brown,  with  slender,  round,  branched  horns,  bendmf 
ibrwai^,  and  slightly  palmated  at  the  top.  18.  €.  Gm- 
ensis,  Lin.  G^  deer.  Grey  above,  black  benedi 
Azzara  has  particularised  two  or  three  other  spcda, 
but  not  with  such  technical  discriminatioii  as  toeoiijle 
us  to  arrange  theni  in  the  present  nomendatnre. 

*  C.  elaphus.    The  stag  varies,  both  in  size  andco-Sui 
lour,  in  different  countries ;  but  its  mean  height  is  about 
three  feet  and  a  half,  and  its  general  colour  reddish- 
"brown  above,  and  whitish  beneath,  with  some  blad 
about  the  face,  and  a  list  of  the  same  down  the  hmd 
part  of  the  neck,  and  between  the  shoulders.   The 
.greatest  known  weight  of  a  British  stag  is  that  of  ow 
Which  was  killed  in  Al)erdeen^hife,  tuunely,  three  him- 
dred  and  eighteen  pounds,  exclusively  of  me  entrul^ 
head,  and  skin.     It  is  all^^,  that,  in  BaTsriii  die 
animal  firequently  exceeds  this  weight,    f n  Siberia,  and 
some  parts  of  America,  it  is  usually  of  very  Luge  &» 
mensions ;  whereas  in  China,  Corsica,  and  some  odier 
parts  of  the  world,  diminutive  varieties  are  feond, 
which,  in  bulk,  scarcely  exceed  a  dog  of  ordinary  ast 
Individuals  also  occur  of  a  very  dark  or  blackish-brown, 
some  of  a  light  or  yellowish- brown,  and  some  entlTchr 
white.     The  usual  number  of  branches  on  the  hens  i 
a  well-grown  stag  is  six  or  seven ;  but  some  have  moit, 
and  one  variety  is  characterised  by  the  superior  ampli- 
tude of  its  boms.    In  most  oases,  the  mates  only  have 
horns ;  and  after  their  sixth  year,  when  thejr  snire  t, 
maturity,  diey  shed  them  annually  in  spring,  irhcn 
they  seek  the  roost  retired  places,  and  feed  only  during 
the  night    The  annual  reproduction  of  these  tm)eiv- 
dages  constitutes,  in  many  points  of  view,  erne  of  Ae 
most  remarkable  phenomena  df  animal  physiolo^- 
First,  it  affords  a  most  striking  proof  of  the  power  rf 
the  nutritive  process,  and  of  tiie  nmid  growth  whidi 
depends  on  it  m  warm-blooded  animals ;  since  the  honi 
of  a  staff,  which  may  weigh  twenty-five  pounds,  b 
•complet^y  formed  in  ten  weeks.    Secondly,  it  exhibiti 
a  singular  instance  of  a  limited  duration  of  life  in  apait 
tjf  the  system,  entirely  independent  of  the  life  of  the 
whole.     Tlmrdlv,  it  manifests  a  change  of  csblire  in 
particular  vessels ;  for  the  branches  of  the  external  c»* 
rotids,  which  supply  the  horn  with  nourishment,  are 
remarkably  dilatea  during  its  growth,  and  recover  tb«r 
former  area  when  that  process  has  ceased    FooTtbly. 
it  bespeaks  a  peculiar  sympathy  between  the  growth  of 
die  horns  and  the  generative  functions ;  because  eai* 
tration,  or  anv  essential  injury  of  the  oigass  of  gene- 
ration, impecMS  the  increase,  alters  the  rorm,  or  into* 
rupts  the  renewal  of  the  homs.    Anomalous  instance 
of  the  females  possessing  homs  may  be  found  quoted 
in  Stahl's  treatise,  De  Comu  Cervi  decidito,  L«T«j^* 
Dissertalio de  Jke,  andapaperby  Hoy,  intheiecmi 
ifolume  of  the  Linntoi  Transactions. 

The  stag  is  a  native  of  almost  all  the  temperate  psitt 
of  Europe  and  Asia.  !n  America,  where  it  Jso  occurs 
it  has,  luce  msnv  others  of  the  indigenous  animals,  grs- 
dtudly  receded  mmi  particnltf  regions,  in  P'^P**'*'? 
the  increase  of  civilisation.  In  many  JMorts  of  tnis  ialsnd, 
over  whidi  they  were  once  diffused  in  great  niiinb««. 
they  have  also  disappeared  with  the  advances  of  ]»P"' 
lation  and  culture,  or  have  been  replaced  by  the  fflk|«^ 
deer^  w^oee  venison  is  of  a  superior  taivottr^  and  whose 
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Bl(«r.  dkptfitioiift  lOe  nora  ptaoid  and  tractable.    Tbe  r«L-  yean.    When  takan  yodng  it  nu^  be  completely  do-   Mnzofofilr. 

dew^wever,  may  aliU  be  found  in  the  noora  that  jnastieated,  and  even  tmigiit  >lo  perform  various  ftat*.  ^""nrr^ 

JKirder  on  ConawaU  and  Devanriuze,  in  the  New  Fareat,  In  aeme  caaes  it  has  been  trained  to  the  purposes  of 

HansMbiie,  in  the  woeda  and  hills  of  Mortindale,  near  draught  and  fcusiMndry.    The  flesh  of  the  fawn  affords 

Ullmlerr  oo'soaoe  of  the  h£Qa  of  GaUoumy,  and  espe-  a  wholesome  toid  delicioiis  food ;  the  horns  make  ex. 

cjflUy  in  vmoas  districta  of  1^  HigUands  oi  Sootiaaid.  celknt  lundles  for  knives  and  otfier  instruments  ;  yield 

The  8tag«  as  Baffin  iias  well  observed^  is  one  of  thoae  in  abnn&ice  the  salt  which  finrms  the  basis  c^^e  spi. 

innocent  and  peaceable  !»n»inftlft  which  seem  destined  te  rit  of  hartaham  ;  and^  when  cdcined,  afford  a  valua- 

inbeUish  the /oi«st,jaiid  enliven  the  solitiides  of  nature,  ble  astringent.    The  skin  is  dressed  into  leather^  for 

The  elegance  of  his  6xmp  the  lightness  of  hia  motaons^  breeches^  gloves^  belts^  &c.  and  the  tallow  is  converted 

the  strength  ofhis  limbs,  and  the  brandling  horns  with  vMo  candles. 

vhidi  his  head  is  decoiatcad^  conspire  to  give  liim-a  iugh        *C.  capreolus.   Lengtii^  from  nose  to  tail^  about  three  R  oe. 
rank  among  qvadru^pedi^  and  to  render  him  Worthy  of  ieet  nine  inches;  the  height  before,  two  feet  three  Px-atk 
theadminScm  ofsiankind.   He  has  a  fine  eye,  an  acute  inches ;  and  belnnd^  two  feet  seven  indies ;  len^h  of  SP^^!^ 
geose  of  smeU»  and  tfi  esoeUent  eiuR.    When  listening,  the  tail  about  one  inch.    The  |[enerai  colour  is  reddish-    ^*  ^^ 
he  raises  lus  head,  erects  his  ears,  and  receives  tSt  iwowa,  more  or  less  deep  in  diiFerent  individuals,  and 
sound  from  a  gBBatdistanoe.   Befhre^eniering  a  eoppioe,  the  rump  is  white.    The  roe  inhaints  most  parts  of  Eu- 
«r  odier  half«<wveifid  ceiirement,  he  stops  to  look  round  rope,  as  far  north  as  Norway ;  it  also  occurs  in  some 
him  on  all  Ades,  and  atsents  the  wineC  to  disooiper  if  any  districts  of  Asia,  but  has  not  been  observed  in  Afiica. 
obied  be  liear  that  mJ^gfatdistudi}  him.    In  general,  he  Whether  it  is  a  native  of  America  seems  somewhat 
isloss-afmid  of  men  than  c^  dogs ;  and  he  is  never  sua*  -doubtful.     In  England  it  is  lon^  since  eictinct ;  but  it 
pidotts,  or  has  reoourae  to  the  arts  of  concealment,  but  w  adll  met  with  in  various  (fistncts  of  the  Highlands  of 
m  proportion  to  the  molestation  which  he  has  experienc-  Scotland.    The  sexes  unite  about  the  beginmng  of  An- 
ed    He  eats  slowly,  and  has  a  choice  in  liis  ahments ;  ^ust,  and  again  about  the  aid  of  November ;  and  this  • 
and,  afttf  his  stomadi  U  full,  he  lies  down,  and  rumi-  last  intercourse  only  proves  feitile. 
aates  at  leisure,  bat  with  more  difficulty  thsoithe  ox,  on        The  roe  affects  the  thick  ibllage  of  coppices*  and 
account  of  his  longer  neck.     In  winter  and  spring  he  brushwood.     In  his  figure  «id  movements,  he  is  moire 
dispenses  with  drink;  1)ut,  during  the  pardiuig  heats  gracefcd  and  sprightl]^  than  the  stag;  he  is  likewise 
of  siuDHier,  he  frequents  the  brooks,  marahes,  aadfoun-  more  crafty,  and  derives  superior  resources  from  in- 
tains ;  and»  in  autumn,  heaeaxches  every  where  for  water  etinct^  freqfuently  doubling  during  the  chase,  and  nxa- 
with  which  to  bathe  aradirefiwsh  ins  hody.  On  account  dT  nocuvring-in  such  a  manner  as  often  to  escape  from   ' 
his  &tDete^  he  then  awima  mere  easily  than  at  any  other  the  hounds.    The  femalfEi  goes  five  months  and  a  half 
time.   He  leans  still  more  nunbly  than  he  awkna ;  and,  with  yoang,  and  usually  brings  forth  two  fawns,  in 
when  pursueq^  can  readily  dear  a  hedge  or  pde  six  the  most  secret  recess  that  she  can  find.     In  ten  or 
feet  high.   His  food  varies  according  to  the  season ;  £oie,  twdve  days,  her  young  ones  are  capaUe  of  following 
in  autumi^  he  jMarchea  for  the  bads<of  green  shrubs,  the  her^  aodlhey  remain  with  her  about  eight  or  nine 
flowers  of  broom  or'Jheath,  the  leaves  of  bramble.  Sec ;  months.    These  animals  live  in  separate  families,  and 
duiing  the  snows  v£  winter,  he  feeds  an  tlie  bark  and  net  in  herds ;  and  the  natural  term  of  ^eir  hit  is  sup- 
moss  of  tmea;  .in  mild  weather,  he  browses  in  the  com  posed  to  be  twelve  or  fifteen  years.    They  may,  tO'» 
fields ;  in  early  apeing,  he  goes  in  quest  of  the  catkins  -  oesCain  degree,  be  tamed,  4mt  nev^r  completely  domes- 
of  willows,  tremming  poplar  and  hajsd,  the  dowers  and  '  ticated  ;  the  male,  in  particular,  constantly  retaining 
buds  t)f  the  cornel,  &c. ;  ill  summer,  when  he  has  great  aonewhatof  bis  original  wildness,  and  manifesting  sud« 
choice,  he  prefers  rye  to  all  eihar  grain,  and  the  bhck-  den  caprices  and  antipathies.  The  young  express  their 
berry^beariz^  slAUi  (rhanmuM  franffdM,)  to  |dl  other  want  of  food  by  a  diort,  plaintive  cry,  which  is  easily 
wood.   He  crops' yew,  and  swallows  the  viper  with  im-  iinitated  by  die 'btiifter,  and  thus  often  proves  fatal  to 
punity ;  and,  in  the  Hebrides,  he  baa.  been  observed  the  another,  wihibh,  deeeived  by  the  sound,  will  some- 
to  eat  stibnianne  -  {dants.     He  avoids  consorting  with  /times  >appvoach  the  muaale  of  the  sportsman's  gun. 
the  herds  of  congenerous  species^  thflse.of  the  roebuck        **  In  winter,"  says  Bufibn,  "  the  roes  frequent  the 
not  excepted.    It  is  likewise  worthy  of  reinark,  thist  if  thidcest  coppices,  and  feed  on  brambles,  broom,  heathy 
the  leader  of  a  herd  ol*  stags  ru^  on  an  enemy,  or  on  the  caakins  c^  the  haael,  willow,  he.    In  spring,  they 
present  dai|ger,  the  rest  immediately  foUow  in.  a  com-  t^Niir  to  more  open  brushwood,  and  eat  the  buds  and 
pact  band.  young  leaves  of  aUnost  t^erj  tree.    This  warm  food     * 

During  the  rotting  season,  die  voioe  of  ^is  quadra*  ferments  in  their  stomach,  and  intoxicates  them  to  sndi 

ped  is  ttxnng  and  loud ;  the  male  seema  to  be  .so  trans-  a 'degree,  that  they  are  eadly  surprised.    Thev  know 

ported  with  paaaien,  that  nothing  can  resist  his  fuiy ;  not  whither  they  are  going,  and  not  unfrequentiy  cone 

and,  when  at  .bay,  he  keeps  on  the  dogs  with  great  out  ^  the  wood,  and  sometimes  approacifa  fioeksof  cat-, 

intrepidity.     The  female  is  gravid  oght  months,  and  de,  and  4he  habitations  of  men.     In  summer,  they 

generally  brings  fotth  only  one  at  a  time,  which  she  is  dwell  in  the  most  elevated  coppices,  from  which  they 

careful  to  con^al  firom  hoists  and  birds  of  pv^,  and  seldom  depart,  except  in  very  ary  weather,  when  they 

fq)ecially  from-the  male,  which  eagerly  seeks-. to-aevour  go  to  drink  at  some  fountain ;  ibr,  when  the  dews 

it    Against  her  less  formidable  opponents,  the  hind  abound,  or  the  leaves  are  moistened  with  rain,  they 

defends  her  offering  by  force;  and,  when  pursued  by  never  drink.    They  are  delicate  in  the  choice  of  their 

the  hunter,  she  even  offers  herself,  in  order  to  mislead  fdoA ;  they  eat  not  with  avidity,  like  the  stag  ;  and 

him  from  the  nrindpBl.ol^ect  of  lier  concern.   She  will  ithey  seldom  approach  the  cultivated  fields,  l^ecause 

flybefiire  the  noimds  for  maw  hours,  and  then  return  -they  pre^  the  berry-bearing  ald^r,  and  'bramble,  to 

to  her  young,  whose  life  she  has  th^s  preserved  at  the  grain,  or  pot-h^rbs  of  any  kind/'^ 
hazard  of  her  own.  At  the  a^'of  eighteen  montilis,  the  fiesh  of  the  fe« 

Notwithstanding  the  proverbial  longevity  of  the  atag,  ,male  fttwn  is  fn  the  highest  state  of  perfection, 

iu  term  of  exiatenir  is  not  Bc^pose^' taeatoaed  ^5  cc  49  <    *.C.  iarandus.    AUhough*  tlie  specific  charaeter  of  Rein-deer. 
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if azolofj.  the  rein-deer  be  taken  fVmn  the  horns,  theie  vary  much 
in  respect  of  length  end  form,  according  to  age,  sex, 
and  other  circumstancet .  The  height  of  a  full-grown 
rein-deer  is  four  fiiet,  six  inches ;  the  body  is  thick 
and  square  ;  and  the  legs  are  shorter  than  those  of  the 
stag.  The  colour  of  the  hair,  at  the  first  shedding  of 
the  coat,  is  of  a  brownish-ash,  but  afterwards  changes 
to  a  boary  whiteness,  except  about  the  eyes,  where  it 
is  always  blsck  The  nedc  is  furnished  %ith  long 
pending  hair,  which  is  coarser  than,  on  any  other  part 
of  the  body,  and  resembles  a  beard.  A  white  ring 
surrounds  the  feet,  just  at  the  insertion  of  the  how. 
The  hair,  in  genenlj  is  so  thick  over  the  whole  body, 
as,  even  when  put  aside  with  all  possible  care,  to  con- 
ceal the  skin ;  when  the  hair  falls,  also,  it  is  not  seen 
to  drop  from  the  root,  but  seems  to  break  short  near 
the  bottom ;  so  that  the  lower  part  continues  to  grow, 
while  the  upper  falls  away.  The  nose,  tail,  and  belly, 
are  white ;  and  the  real  and  spurious  hoofs  are  long 
and  black. 

Most  of  the  writers  who  have  described  the  rein- 
deer^  have  adverted  to  the  cracking  noise  which  it 
makes  when  it  moves  its  limbs,  a  circumstance  which 
leads  us  to  remark,  that  its  hoofs  are  admirably  adapt- 
ed to  motion  on  a  snowy  or  icy  surfnce,  their  under 
part  being  entirely  covered  with  hair,  as  the  claw  of 
the  ptarmigan  is  with  feathery  Mstles.  The  hoofs, 
however,  are  not  only  thus  protected,  but  the  same 
.necessity  which  constrains  the  inhabitants  of  the  polar 
,  regions  to  use  snow-shoes,  readers  the  extraordinary 
width  of  the  rein-deer's  hoofs  peculidrly  convenient ; 
because,  if  the  weight  of  the  animars  body  rested  on 
small  points,  it  would  be  constantly  liable  to  sink  too 
deep :  hence,  it  instinctively  uses  a  hoof  of  a  naturally 
commodious  form,  io  a  manner  highly  advantageous, 
namely,  by  separating  it  when  the  foot  is  to  tpuch  the 
ground,  so  as  to  cover  a  large  surface  of  snow  ;  the 
.  moment,  however,  that  the  leg  is  raised,  the  width  of 
the  foot  becomes  inconvenient,  especiidly  when  the 
creature  is  going  against  the  wind ;  the  hoof,  accord- 
ingly, is  immediately  contracted,  and  the  collision  of 
the  parts  occasions  the  snapping  to  which  we  have  al- 
luded. 

These  deer  cast  their  horns  annually,  and  change 
their  hair  every  spring,  when  they  are  lean  and  weak- 
ly. The  female  begins  to  breed  at  the  age  of  two 
years ;  goes  eight  months  with  young ;  and  usuaUy 
brings  two  at  a  time.  She  watches  them  with  the  most 
tender  solicitude,  and  allows  them  to  follow  her  for  two 
or  three  years.  They  seldom  acquire  their  full  strength 
till  four  years,  nor  outlive  the  age  of  fifteen  or  sixteen. 

The  habitation  of  the  species,  we  need  scarcely  ob- 
serve^ is  limited  to  some  of  the  coldest  regions  of  the 
globe ;  and  all  attempts  to  rear  any  of  the  race  in  the 
more  temperste  latititudes,  have  hitherto  proved  abor- 
tive. In  the  rein-deer  the  Laplander  finds  a  substitute 
for  the  horse,  cow,  goat,  and  sheep ;  and  it  may,  in- 
deedy  be  reckoned  almost  his  only  weakh ;  for  the  milk 
affords  him  cheese ;  the  fiesh^  a  -savoury  repast ;  and  the 
skin,  dothing ;  of  the  tendons,  he  niakes  bow-strings 
and  thread ;  of  the  h«ms,  glue ;  and  of  the  bones,  spoons. 
In  winter,  the  live  aninuu  draws  his  sledge  over  iroaen 
lakes  and  rivers,  or  over  the  snow  whioi  invents  the 
oountzy.  A  rich  Laplander  often  possesses  a  herd  of 
more  than  1000  rein-deer.  In  autumn,  these  service- 
able quadrupeds  are  terribly  annoyed  by  a  species  of 
Ijad-ny,  which  ftequently  compels  them  to  seek  protec- 
tion in  the  snows  of  the  loftiest  mountains.  In  summer, 
ihey  feed  on  various  plants,  but,  in  winter^  chiefly  on 


the  rein-deer  liver-wort,  and  some  ^the  pendoloQs  MmJ 
mosses  which  grow  on  the  pine  trees,     hi  samnier,  the  ^^ 
deer  lose  their  vigour  and  swifbiees,  being  modi  op.        i 
pressed  widi  the  heat,  and  tortured  by  swarms  of  gnj^, 
which    sometimes  drive  them  almost  to  distisodoiL 
Theirother  formidable  enemies  are  the  bear,  wolf,  ud 
glutton,  which,  iiowever,  th^  oocaaiotially  succeed  in 
resisting. 

With  a  cosple  of  rein-deer  put  to  a  sledge,  s  Lip. 
lander  can  travel  fifty  or  sixty  miles  a^^iay.  Theskdse 
is  formed  somewhat  likea  boat,  having  a  bsck  bosidm 
it  for  the  rider  to  lean  i^;akist.  It  is  square  bdiind, 
projects  to  a  point  in  fiont,  and  has  a  convex  botton. 
The  traveller,  who  is  tied  in  it,  like  a  diild  in  acradle. 
manages  it  with  great  dexteri^,  by  means  of  a  stict 
with  a  flat  end,  to  remove  stones,  or  other  obstmctiaM 
in  the  way.  The  thong  by  which  the  animal  is  yoked, 
is  fixed  to  the  peak  in  mint.  The  bit  consists  of  a  fnece 
of  narrow  leather,  tacked  to  the  reins  of  the  bridle,  om 
the  deer's  head  and  neck;  and,  ftom  the  braut,  i 
leathern  strap,  passing  under  the  belly,  is  fiutenedtothe 
forepart  of  the  sledge,  which  serves  instead  of  shiibw 
The  vehicle,  which  is  extremely  light,  is  nicely  balanced 
by  a  careful  poise  of  the  bocfy  and  hands,  while  tbe 
traveller  urjo^  the  animal  by  a  goad,  and  encooia^it 
with  his  voice,  ofien  reciting  or  singing  one  of  his  ai» 
tory  lays. 

There  is  a  breed  resulting  from  the  wild  buck  reio- 
deer  and  the  tame  doe,  called  by  the  Laplanders  Kaffm- 
giar,  which  is  much  taller  and  stranger  than  the  tame 
one,  and,  conseauently,  sometimes  preferred  for  long 
journeys ;  but  tney  retain  much  of  their  native  wiU- 
ness,  fluid  often  prove  refractory,  at  times  not  only  t^ 
fusing  tx>  obey  their  master,  but  turning  against  him, 
and  striking  at  htm  with  Uieir  feet  so  ootrageousijf, 
that  his  onlv  resource  is  to  cover  himself  with  m 
sledge,  on  which  the  enraged  quadruped  vents  its  fuir. 

When  taken  jroung,  the  rein-deer  is  equally  suscep- 
tible of  domestication  as  the  dog,  and  will  follow  its 
-master  with  great  fidelity  and  attaclnaaent. 

*  C.  alces.    See  Elk. 

*  C.  dameu    The  Mlow-deer  is  much  smaller  thm  Fticf 
the  stag ;  and  its  horns,  instead  of  being  cylindricil,  sxe  ia- 
broad,  palmated  at  the  ends,  and  better  garnished  with 
antlers  than  those  of  the  stag ;  the  tail  is,  also,  consider- 
'ably  longer,  and  the  hair  is  brighter.     The  faUow-cker 

is  usually  of  a  brownish-bay  CMOur,  more  or  less  deep, 
and  whitish  beneath:  but  there  is  likewise  a  beauti/bl 
spotted  variety,  and  some  have  been  found  eotirelj 
white.  In  almost  every  country  of  Europe,  thisspedcs 
is  found,  more  or  less  copiously  difiused ;  but  in  the 
cold  nortliem  latitudes  it  is  very  rare.  Its  pairing 
season  is  a  fortnight,  or  three  weeks,  later  than  thstof 
the  stag.  At  that  period  the  males  frequently  belkw, 
but  wim  a  low  and  interrupted  voice ;  and  they  are  leis 
furious  than  the  stag.  They  never  quit  their  patfsiv 
in  quest  of  the  females,  but  generauy  fight  with  one 
another,  till  one  become  master  of  the  fiel£  lliejr  uai- 
ally  associate  in  herds,  which  sometimes  divide  into  two 
parties,  and  maintain  obstinate  conflicts  for  some  fa- 
vourite part  of  the  nark,  each  party  being  condocted  by 
a  lea^,  which  is  alwa]rs  the  oldest  and  stronge^o^tbe 
herd.  They  attack  m  r^ular  order  of  battle  ;^)!nt 
wkh  courage  and  method,  support  one  another,  letinn^. 
ndlying,  and  seldom  yielding  after  a  single  dcfest ;  the 
combat  being  ftequently  renewed  for  seversl  days  tiv 
gether,  till,  after  repeated  discomfitures,  the  weaker  pif* 
ty  is  compelled  to  submit,  and  leave  the  conquerors  is 
possession  of  the  otyjecta  of  their  oonteDtton. 
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^,  The  ftHow-deer  is  etai]  j  tamed ;  feeds  on  various 
"^  pknb  which  the  sta^  rejects ;  is  capable  of  breeding  in 
the  aeoond  year ;  arrives  at  maturity  the  thirds  and  hves 
to  about  twenty.  The  female  goes  with  young  eight 
months^  and  produces  one^  sometimes  two^  and  xarely 
three,  at  a  time.  In  every  country  but  Great  Britain, 
they  roam  freely  in  the  state  of  nature.  Their  uses  are 
simiJar  to  those  of  the  stag ;  and  their  fleA  is  esteemed 
mach  fmer  venison. 
ibMc-  II.  Subsection.  Head  <f  ikk  maies  and  femalet 
armed  mih  pemianeni  kams,  fairmed  by  conical  fnroiuber- 
anc€9  of  ike  frontal  bone,  mmch  are  never  dedanmu,  but 
cwatdmkh  a  skinikai  iifumUhedy  especialfy  at  the  ex^ 
tremihf,  with  very  long  haws, 
10,  I .  Genus  Cam blopardali s,  Lin:  6ec,  Eight  broad  cut- 
oil.  tmg  teeth  in  the  lower  jaw,  the  last,  on  each  side,  deep- 
ly bilobeted ;  neck  very  long ;  legs,  especially  the  fore 
ones,  much  elevated;  breast  callous ;  teil  of  a  moderate 
length;. hair  smooths 
^  *  C  areffa,  Lin.  Giraffe.  This  singular  quadru- 
B  ped,  whose  existence  was  once  believed  to  be  fabulous, 
^''I'  u,  in  its  fore-parts,  the  tallest  of  its  class,  measuring, 
from  the  top  of  the  head  to  the  fore  feet,  from  fifteen  to 
sixteen  feet ;  the  great  height  of  the  slioulders,  com- 
pared with  the  thighs,  and  not,  as  Buffon  alleges,  the 
inequali^  of  the  l^ps,  occasioning  the  marked  dispro- 
portion  between  the  anterior  and  posterior  parts.  The 
general  appearance  of  the  animal,  however,  is  not  des- 
titute of  picturesque  effect,  the  head  being  small,  and 
somewhat  like  that  of  the  stag ;  the  aspect  is  mild ;  the 
eyes  are  large  and  aninuted ;  die  neck  extremely  long 
and  tapering,  and  the  disposition  of  the  colours  singubff 
and  pleasing,  many  squansh  brown  spots  being  scatter- 
ed over  a  whitish  ground.  The  male  and  female  re- 
semble each  other  when  young,  but,  as  they  advance  in 
age,  the  spots  on  the  former  become  dark-brown,  while 
those  on  tae  latter  continue  of  a  fem^^ous  cast  In 
both,  howeveK,  some  occasional  differences  of  shade  take 
place ;  and  the  female,  when  very  old,  is  said  to  ac^ 

3uire  the  dusky  hues  of  die  male.  From  the  head  to 
le  middle  of  the  back  runs  a  short  stiffish  mane,  the 
tail  is  cylindrical,  of  moderate  Icn^,  gradually  taper- 
ing  towards  the  end,  and  terminating  in  a  tuft  of  long 
hair.  The  hoofs  are  moderately  large  and  black.  The 
^^ona  are  about  half  a  foot  in  length.  Between  the 
eyes  thane  is  a  very  prominent  bony  elevation,  covered 
with  hiur;  and  there  are  two  snudler  protuberances  in 
the  ocdput,  namely,  one  on  each  side  of  the  oriffin  of 
the  mane.  The  fore^part  of  the  body  is  very  thick  and 
JOiucular,  and  the  hind  part  thin  and  meagre,  so  tiiat 
^rhen  the  animal  ia  viewed  m  front,,  none  ^the  rest  of 
k  is  visible.. 

Thef^iraffe  is  chiefly  a  native  of  Ethiopia ;  but  it  also 
occurs  m  other  parts  of  Africa,  and  even  of  Asia.  At 
the  Cape  of  Gcwd  Hope  it  is  not  very  tincomm<m.  It 
»slso  found  as  far  in  the  interior  of  Afrioa  as  Sen^al ; 
hnt.not,  as  some  allege,  in  Guinea.  It  is  rarely  taken 
uive,  except  when  young.  It  is  of  a  mild  and  timid 
disposition,  but  is  capable  of  repelling  its  enemies  by 
«»^ere  and  repeated  kicks.  Wh«i  pursued,  it  trots,  or 
nther  amblea  so  £ist,  that  even  a  good  horse  is  scarcely 
shie  to  keep  pace  with  it,  especially  on  sharp  and  rough 
pound,  over  which  it  moves  with  perfect  ease.  It  feeds 
mncipaily  on  the  leaves  and  tender  branches  of  trees. 
When  it  grases,  which  seldom  happens,  it  is  obliged  to 
Kpirate  its  legs  to  a  considerable  distance^  which  gives 
It  an  awkward  air.  Small  ^up  of  this  speeies,  con- 
ing of  six  or  seven  individuals,  have  been  repeated- 
ijr observed;  but^  when  disturbed,  they  run  off  anddis- 
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appear  with  wonderfUl  expedition.  The  female  is  said  Masology. 
to  go  twelve  months  with  young,  and  to  bring  forth  on-  •*— ^'"— ' 
ly  one  at  a  time. 

The  ancient  Romans  were  not  unacquainted  with  the 
giraffe,  which  seems  to  have  been  first  publicly  exhi- 
bited to  them  in  the  Circaean  games  by  Juhus  Csesar.  On 
the  Praenestine  pavement  it  is  delineated  both  in  its 
grasing  and  browsing  attitude.  Heliodorus,  the  Greek 
bishop  of  Sicca,  makes  mention  of  it  in  his  time ;  and 
his  description  of  it  is  more  original  and  authentic  than 
those  of  most  of  the  old  writers. 

The  flesh,  enpedaUy  of  the  young  animal,  is  redconed 
very  tolcarable  food ;  and  the  bones  are  filled  with  mar- 
row, which  is  gr^itly  prized  by  the  (^ottentots.  Of 
die  skins  th^  make  vessels  in  which  to  keep  water ; 
and  it  is  chiefly  for  the  sake  of  the  marrow  and  the 
hides  that  they  hunt  and  shoot  tiiem  with  poisoned  ar- 
rows. 

III.  Subsection^     Head  armed  with  hollow  and ^  Subaeo- 
permanent  honu,  formed  by  a  bony  protuberance  of  the  ^^'^ 
ekuU,  and  invested  with  a  peculiar  substance  of  the  na^ 
ture  of  nails  and  hoqfk. 

1'.  Genus  Antilope,  Lin.  ftc.    The  habit  of  the  deer  Avtx- 
tribe;  hair  smooth;  no  beard;  horns  cylindrical;  most  lope. 
firequently  ringed  at  the  base ;  at  first  upright,  and  then 
assuming  various  inflexions;  in  many  instances  lachry- 
mal vessels,  or  port  cer/feri.  Resident  in  the  old  conti- 
nent 

The  antelopes,  which  were  formerly  classed  with  the 
goats,  form  a  very  numerous  family ;  but  the  characters 
of  some  of  the  species  seem  not  to  have  been  very  dis- 
tinctly apjNreciated.  In  general,  they  possess  consider- 
able elegance  of  form,  are  timid  and  vigilant,  but  live^ 
ly,  extremely  active,  and  almost  elastic  in  tiieir  agile 
movements.  In  the  midst  of  their  course  they  will 
stop  for  a  moment  to  gaze  at  their  pursuers,  and  then 
resume  their  flight.  In  the  countries  which  they  inha- 
bit, their  fieetness  is  proverbial,  and  frequently  surpas- 
ses that  of  the  swiftest  greyhound.  Hence  falcons  are 
sometimes  trained  to  seize  on  them,  and  impede  their 
motions,  in  order  to  give  the  dogs  an  opportunity  of 
overtaking  them.  Smne  of  the  species  associate  in 
herds  of  two  or  three  thousand,  whilst  others  keep  in 
small  parties  of  only  five  or  six.  Most  of  them  reside 
in  hilly  countries,  but  some  inhabit  the  plains.  They 
often  browze  like  the  goat,  and  feed  on  the  tender  shoots  . 
of  trees,  which  gives  to  the  flesh  of  such  of  them  as  are 
killed  in  the  chace  an  excellent  flavour,  but  those  whidi 
are  fattened  in  houses  are  by  no  means  so  delicate. 
The  hunting  of  these  animals  is  described  under  the 
article  Antelope. 

With*  horns  bent  forward, 

r.  A,  dama,  Lin.  Swift  antelopcj  or  Nanguer,  Body  Spedcti 
white ;  a  tawny  stripe  on  the  back  and  .eyes ;  horns 
hooked  forward  at  the  end.  2.  A.  redunca,  Lin.  Red 
antelope,  or  Nagor,  Red-rbrown,  with  slightly  ringed 
horns,  recurved  forward  at  the  tip^  *  S.  il.  picta,  Lin. 
White-footed  antelope,  or  Nylghau,  Crown  and.  neck 
xnanecl;  tail  long  and  bushy;  legs  ringed  with,  black 
and  wliite  ;,  horns  bent  forward*  4..  A.  sylvatica,  Lin* 
Wood  antelope,  or  BosboL  Brown  above,  white  beaeath ; 
hind  part  oi  the  body  spotted  with  white ;  lioms  spiral 
and  ringed*  A.  tra^ocamelus,  Lin.  Indostan  antelope, 
or  BiggeL  Grey,  with  maned  neck  and  breast ;  a  dor- 
sal protuberance; .  long,  flocky  taH,  and  tapering  homs^ . 
bending,  forward. 

With  horns  recurved  backwards, 

6,  A,  kucophaa,  Lin.    Blue  anielopet  or  blue  goat,. 
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M9iologj.  Body  blauh  ;  hdrns  recurved,  anniilated,  and  rouiidU 
iBh.  7-  A.  bubalu,  Lin.  Cervine  anlehpe,  or  fmriebeest. 
Body  reddish-brown;  head  large,  and  lengthened; 
horns  thick,  strong,  and  wridsled ;  tail  somen^t  long. 
8.  *.A.  gnUf  Lin.  Oahieaded  anl^ope,  or  Gnou.  Body 
ferruginoa8*brown;  neck  maned;  tail  whitish;  horns 
directed  forward,  and  then  suddenly  backward.  9.  ^A. 
rupfcapra,lM^  Chamois.  Body  brown;  horns  smooth, 
upright,  with  the  extremities  hooked  backwards.  10. 
A.  equifiaf  Geoff.  Equvie  antelope^  or  asane.  Rufous* 
grey ;  head  brown ;  a  white  spcC  in  front  of  each  eye  ; 
with  a  mane  oo  the  neck. 

Wiih  straight  horns, 
II.  A.  gazeiia,  Lin*  Gazelle^  stigazel,  or  algotel  oit* 
ielope*  i^dy  bay ;  horns  tapering  and  wrinkM.  IS. 
A,  oryXi  Lin.  Eggplian  antelope.  Body  gragr  $  &oe 
black  and  white ;  dorsal  stripe  dusky ;  horns  very  k>ng, 
tapering,  and  sharply  annulated.  13,  A,  oreotraeus, 
Lm.  Kiipp^pringer,  Yellowish-tawny  above ;  wiiite 
beneath ;  bonis  straight,  upright,  tapering,  and  alight* 
ly  wrinkled  at  the  base.  14.  A,  areas,  Lin.  In£anp 
or  elk  antelope.  Body  grey ;  horns  straight,  tapering, 
and  spirally  carinated.  15.  ^A.pygmta,  Lin.  Pig" 
my,  or  royal  antelope,  or  gueveu  Body  bay ;  horns 
straight,  short,  convex,  and  wrinkled  at  the  base.  l6. 
A*  grimmia,  Lin.  Guinea  antelope.  Yellowiah-bayi 
with  short  horns,  and  a  black  bristly  tuft  oo  the  fore* 
head.  17-  A.  leucoryx,  Lin.  White  antelope.  Body 
milk-white;  horns  very  long,  nearly  straigol*  taper- 
ing, and  slightly  annulated  about  hau-way  up. 

With  horns  beni  like  a  l^e, 
18.  A.  dorcas,  Lin.    Barbarif  antelope.    Horns  lyre* 
ahaped ;  body  tawny  above,  white  beneath ;  lateral 
atripe  brown.     19.  A,  keveUa^  Lin.    FUtl-komed  ante* 
lope,  or  kevel.  Tawny-brown  above,  white  1i)eiow ;  with 
a  brown  lateral  band ;  and  compressed  lyrated  horns. 
UO,  A,  corinna,  Lin.     Corinne,    Fulvous>bro;Wn  above, 
white  beneath,  with  dark  lateral  band,  and  sub-lyrut* 
ed,  smoothish  boms.    21.  A,  orientalis,  Enleb,    Ahu, 
tzeifOM,  or  Eastern  antelope.    Rufous  above,  -white  be* 
neath }  ears  very  kmg  and  pointed ;  tail  terminating 
in  a  tuft  of  hair.    22.  A.  lemia,  Lin.    Gambian  ante* 
lope.    Reddish,  ^th  the  nape  of  the  neek  bearded. 
25.  A.  koba,  Erxleb.    Kob.     Body  obscurely  rufbua 
above,  dingy  white  beneath ;  horns  flattish  on  the  sides, 
with  eleven  or  twelve  rings.    24.  A.  dorsata.  La  C^ 
pide,  A.  tnarsupialis,  Zimmerroann,  Oppossum  antelope^ 
Rufous-brown  above,  white  beneath,  with  the  sem- 
blance of  a  dorsal  pouch  near  the  rumpw     25.  A.  scripm 
ta,  Lin.     Harnessed  antelope,  or  guib*   Body  of  a  ches- 
nut  hue,  with  white  crossed  bars  on  the  sides.     26.  A. 
saiga,  Lin.     Saiga,  or  Scythian  antelope.     Yellowish- 
grey,  with  distant  and  semitransparent  horns.   .  27*  A. 
gtttturosa,    Lin.      Chinese  antelope.      Tawny  above; 
whitish  beneath;  throat  prominent,  especially  in  the 
rutting  season.  28.  A,  subgiitturosa,  Lin.    Guiaenstadt's 
antelope.    Grey-brown  above  ;  white  beneath ;  throat 
somewhat  tumid.    29*  A.  sc liens.  La  Cep.     Springbok, 
•or  leaping  antelope  of  the  Cape.      Yellowish-tawry 
above;  white  beneath;  tail  tippec^  with  black.     30. 
A.  pygarga,  Lin.     White-Jaced  antelope,  or  sprinser. 
Ferruginous-brown  above;    white  beneath;    with  a 
brown  hteral  band ;  and  white  rump. 

With  horns  bent  in  a  threefold  direction,  and  spirally 

twisted. 
31.  A.  cervicapra,  Lin.     Common  antelope.    Tawny- 
brown  above ;  white  beneath ;  horns  round  and  annu- 
lated.   32.  A.  strepsiceros,  Lin.    Striped  antelope,  or 


Reddtrii*  jny,  wkh  wtiite,  kngitodiiia],  iae.  Mm>c 
aal,  and  tnmsvene  stripes.  ^«^ 

A  fbw  other  apedea  ate  menlionedv  by  diAnent  m.  ' 
tfaors,  but  not  with  auffidesit  peedsion  to  enable  us  ts  1 
note  their  tecfanioal  dHtinctiflaa^  It  is,  kewsver,  sot 
improbable,  tbat  seveial  remain  te  be  desciibsiL  GsoTr 
froi,  iu  faifl  enumeraiian  of  tibe  Amily,  lAcludn  the 
JosdatOf  whidi  is  striped  aomewhat  in  the  nunnersf 
the  zebra ;  but  the  structure  and  diqmitiea  of  in 
boms  are  not  partieulirised. 

«  A.  picki.    The  height  of  this  species  it  siMMt  four  \»u» 
feet,  wnkfa  is  also  its  avtnigo  Itngtn^  and  the  circon^  Pun 
fcrenoe,  inunediatdy  behind  the  ahsnklen,  ii  sboQt^^'\^ 
four  feet  ten  inches.     The .  general  aspect  of  tlie  mi-  ^'^^'  ' 
mal  partakes  of  those  6T  the  ox  and  deer  tribe.    The 
hair  on  the  body  is,  Hbe  the  itoost  part,  thinner,  and 
more  bristly  than  on  out  black  cattle ;  but,  en  the  be), 
ly,  and  upper  parts  of  the  Hmba,  it  ia  longer  and  lofU 
er  than  on  the  back  and  sides.    Along  the  ridge  of  the 
nedL  and  back,  as  far  as*  die  hinder  part  of  the  bsmp, 
which  is  over  the  shouMer  Uadea,  the  h«r  (vmm  a 
short,  thin,  «id  upright  mane.    Tho  belly,  imidedf 
the  thighs,  ood  all  those  parts  w&idi  are  eovered  by 
the  tail,  are  white.     The  neck  ia  long  and  slen^ ;  it 
the  throat,  there  ia  a  shiekUlike  patch  of  beautiful  whits 
hair ;  and  lower  down  there  is  a  mane-Hke  tuft  of  loo; 
black  hair.     The  legs  are  omall  in  proportion  to  theit 
length.    The  female  differs  so  much  from  the  male, 
that  wc  should  scarcely  suppose  them  to  behmg  tothe 
same  species.    In  her  inferior'Sise,  and  yellow  ooloer, 
ehe  resembles  deer,  and  has  no  bomsL    She  hsa  fosr 
nipples ;  is  supposed  to  go  nme  months  with  yoong; 
and  eoramonly  has  one,  though  sometimes  two,  at  1 
time.    The  young  male  resembles  the  fenide  in  cs- 
lour,  and  is  not  unlike  a  fawn.    When  they  meditite 
hostilities,  they  fidl  down  on  thcnr  fore-kneest  and 
push  their  antaffonists  with  great  violenoe. 

At  all  the  ]^ces  m  India,  where  we  have  •cttl^ 
menta,  these  animals  are  rarities,  bevng  broogbt  from 
the  remote  interior  parts  of  the  conntry,  as  preeenti  ts 
nabobs  and  great  men.  The  few  individosla  which 
have  been  conveyed  to  this  conntry,  were  prindpslly 
fed  on  oats,  grass,  and  hay,  and  especially  on  wheatca 
bread,  to  which  they  b^ray  a  great  paitiality.  At 
their  manners  are,  in  general,  mild  and  gentle,  wA 
they  are  capable  of  breeding  in  this  country,  they  nwf 
probably,  one  day,  form  an  important  addition  to  oer 
stock  of  grazing  quadnipedsu 

*  A.  gnu.    This  is  a  very  remarkable  species,  unit-  Oi-M 
ing  the  strong  head  and  horns  of  the  boll  with  the  >v.r  » 
lightness  and  skin  of  the  stag,  the  beouties  of  the^S'^ 
mane,  body,  and  tail  of  the  horse,  and  the  lachrjnul 
farrows  of  the  antelope.    When  Mly  grown,  it  equals 

or  exceeds  the  stag  in  size ;  tfnd,  bendes  the  psiticnh' 
rities  to  which  we  have  just  alluded,  it  is  distin^sh* 
ed  by  very  long  black  hairs,  hanging  firom  the  breait, 
and  by  a  strong  beard  on  the  chin  and  throat  The 
female  is  said  to  be  horned  like  the  male ;  and,  ia  the 
young,  the  boms  are  quite  straight.  The  gnoos  live 
in  great  herds  in  the  country  of  the  Nimiqnas.  Thou^ 
fierce  and  formidable,  they  are  hunted  on  aceoont  ti 
their  fleah,  which  is  reckoned  excellent  wiisoiL 

*  A.  rupicapru.    This  is  one  of  the  few  of  the  snte-  Outi 
lope  tribe  that  h  a  native  of  Europe,  ocoarrin|^  in  the  F.^  ^ 
Alps  of  Switzerland,  Savoy,  and  Italy,  the  PyreneiD 
mountains,  the  hilly  districts  of  Crete,  Ac.    It  is  sbost 
the  siae  of  the  common  goat,  to  whioh  it  also  hears  s 
considerable  resemblance ;  but  fta  tmder  jaw  ii  1^ 
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iDl(«T*  vnaim^;  ib  Habt  me  mhewiArnkm;  the  honns  we  nvely  miflita  hif  object   If  heknoekf  tiM  animal  down,  M«olb0r. 

V^  more  deodar  and  ix|lrigfct;  and  the  beard  ia  wanting,  he  nina  op  to  h,  cuts  the  tendona  of  its  lega,  ponders  ^-  » ,^ 

^^  M  the  back  part  of  the  bnse  of  each  horn  is  a  pretty  on  the  most  eliffible  wajr  of  reComii^to  his  vMage,  and  ^"*°^®"' 

itfge  ofifice,  desiioedj  it  has  been  aDe^ped,  to  aid  re*  takes  along  wiUi  him  either  the  hide  or  the  whole  tiar* 

spjnition ;  bxl^  as  it  penetrates  net  beyond  the  akin^  it  cass,  acoording  aa  his  road  'u  Hkelf  to  prore  more  or 

out  have  tio  refbrence  to  thafe  important  fulictiony  noTi  less  practicable.    If  iie  snooeeda  in  ibt^ing  home  tUa 

indeed,  has  its  naa  been  hitherto  ascertained.     The  bodj  on  his  shoulders^  he  and  his  fannly  regale  them* 

bemt  of  the  feaaale  afe-flmailsr  than  those  of  the  nude,  aehreson  the  fleshy  whfle  the  skin  ia  dried  (w  sale.  Bat 

snd  less  carved  at  the  tip.    The  face  is  whitish-jellowy  if,  as  more  fireqaently  happens,  the  wary  animal  per- 

with  two  stripes  of  Uack  on  eadi  sideu    The  ejres  are  cfeivea  the  approach  of  the  hunter,  it  darta  o4F,  with  the 


mand  and  sparkling.    The  hair  which  covers  the  bo-    greataat  pmcipitaney,  into  the  glaciers^  or  flies  to  tha 
dj  is,  in  svmmer,  short  and  dose,  hke  that  of  the  stag^    most  dbrunt  and  nigged  diiik    It  is  especially  difficult 


while,  hi  winter*  k  ia  thicker  luad  longer  than  that  of  to  get  within  range  when  several  of  theai  ate  collected 

tiie  goat    Ita  colour  too,  variea  aocording  to  the  sea*  tai^ther ;  for  then  one  of  them,  which  keepa  watch  on 

flODi  being  of  a  dnereoua  gfey  in  apringt  of  a  mfoua  the  point  of  some  rock  that  commands  all  the  avemiea 

brawn  in  sanmer,  of  a  fawi^eolonr,  miand  with  black,  to  the  feeding«ground,  hisses  when  it  discovers  any  ob- 

itt  stttamfi,  ttnd  of  a  blackiah-^bvown  in  winter.  ject  of  apprehension ;   the  most  experienced  or  the 

The  ofaamois  haa  scwcely  any  cry,  unless  we  may  so  group  seampcara  off,  ami  the  rest  accompany  him  to  the 

denominate  tlie  fediilo  bleat  by  wmch  the  parent  calk  moat  inaccessible  retreats.  Here  commence  the  fatigues 

it  young.    In  caaes  of  danger,  however,  or  to  warn  and  the  peril  of  the  hnnter,  who,  dragged  along  by  his 

therest  of  the  flock,  it  has  recourse  to  a  hissmg  novo,  paasion  for  the  chace,  tfiversea  onmeasored  tracts  of 

which  is  heard  at  a  coasideralde  distance  tiie  mile  nt-  snow,  r^pirdless  of  the  abysa  that  may  yawn  beneathj 

tering  it  moea  loudly  and  sharply  than  the  female,  or  gets  mvolved  in  the  mases  of  the  mountains  without 

They  feed  on  the  best  herbaae,  and  select  the  most  de*  reflecting  on  the  meaos  of  his  extricatbn.    Niffht  often 

lieste  parts  of  the  planta,  flowers,  and  tender  boda;-  arrests  hun  in  the  midst  of  his  career;  but,  nattering 

svindng  a  portiaukr  foodneas  for  some  of  the  most  himself  that  it  will  also  anest  the  object  of  his  {mrsuit, 

iroroatic  monntain*herbe^  especially  the  earlina  and  he  sits  down  at  the  side  of  a  rock,  where,  in  solitude 

gani.    In  winter,  they  scrape  away  the  snow,  to  get  and  silence,  without  fire  or  light,  and  often  without 

•t  toe  reinndeer  moss,  and  browze  on  the  saplings  of  shelter  of  any  description,  he  pulls  from  his  bag  a  bit 

piae  and  fir.     When  they  pasture  on  succulent  herb*  of  cheese,  and  a  morsel  of  very  hard  eaten  bread,  of 

age,  they  drink  very  little:  and  they  ruminate  daring  which  he  nudces  hia  repast;  puts  a  stone  under  his  head, 

the  iatervab  of  fisedmg*  foils  asleep,  and  dreams  of  the  direction  which  the  dM- 

Thcseaninaala  are  a  gentle^  vigilant,  and  gremiious  mois  has  followed.    He  awakes  early  in  the  morning, 

laoe,  oecapying  the  cra^s  of  monntaina,  in  flocas  con-  chilled  with  cold ;  surveys  the  precipices  which  he  haa 


sistiogaf  6am  four  to  ei^ty,  or  even  a  hundred.    The  to  dear;  drinke  a  little  brandy,  of  which  he  alwaya 

Urge  males  feed  detachM  fham  the  rest,  except  from  carriea  a  small  provision ;  puts  his  bsg  on  hjs  shoulder 

the  beginning  of  October  to 'the  and  of  November,  again,  and  sets  off  to  encounter  fircah  haaards.    Thue 

when  they  approach  the  fenndes,  and  drive  off  the  will  these  hunCera  remain,  for  aevend  days  together,  ia 

yovng;  and  tba  dama  bring  forth  in  March  and  April,  frightful  solitudes,  whfle  their  relatives  are  doomed  to 

They  are  supposed  to  live  twenty  or  thirty  yeara.  the  most  cruel  anxieties.    Their  wives  dare  not  even 

Thi^  pasture  momii^  and  evening,  but  sddom  dikr-  sleep,  for  foaref  secsng  them  in  their  dreams,  whicfat 

iag  the  heat  oC  the  day ;  and,  in  summer,  they  sedi  accming  to  their  superstitious  notions,  is  equivalent 

the  coolest  situations.    With  great  ease,  and  seeming  to  a  visit  from  the  departed  spirit  of  their  husbands,  to 


indifference,  they  run  along  the  rocka,  le^nng  from  indicate  the  spot  where  they  perished,  and  to  request 

one  to  another;  so  that  no  doga  are  able  to  pursue  the  person  who  waa  dearest  to  them  hi  life  to  pay  tnem 

them.    Without  much  apparent  effort,  they  dimb  and  the  rites  of  burial.    **  1  waa  acquainted/'  sajrs  Saus- 

descsnd  prcNcipioes,  which,  to  moat  other  quadrupeds,  sure,  «'  with  a  young  man  of  the  parish  of  Sixt,  well 

ire  iaaooessiblek    They  mount  or  descend  in  an  ob-  made,  of  a  prepossessing  countenance,  and  who  had 

liqne  direction,  and  will  throw  themselves  down  thir-  just  married  a  beautifol  woman.     In  the  course  of  his 

ty  feet  of  a  reck,  and  alight  on  some  shdf  or  fragment  conversation  with  me  on  this  subject,  he  thus  express- 

jnst krae enough  to  support  their  feet.    In  thor  d»-  ed himself:  *  My  ^andfather  died  in  the  chace;  my 

eoent,  however,  they  twice  or  thrice  strike  the  rock  fother  also  died  in  it ;  and  so  folly  persuaded  am  I  that 

with  their  foot,  to  impede  the  velod^  of  their  motion.  I  too  am  destined  to  aaimtlu'  fate,  that  I  call  this  hunt* 

Their  limbs,  too,  are  formed  for  this  arduous  kind  of  ing-bag,  which  ^ou  see.  Sir,  my  winding-sheet,  be« 

aercise ;  foe  the  hind  are  longer  than  the  fore-legs,,  cause  I  am  certam  that  I  shall  have  no  oth^ :  and  yet, 

sad  bend  in  auch  a  mannet  as  to  break  the  force  of  una  if  you  would  make  my  fortune,  on  condition  of  my  re« 

U],  in  alighting*  nouncmg  the  huatmg  of  the  chamois^  I  could  not  oon- 


AaioBg  the  Swiss  Alps,  the  Chamois  hunter  usually    sent  to  it'    I  have  made  aome  excursions  in  the  Alps 
•ettoffin  the  n^ht,  that  he  amy  reach  the  more  ele^    with  this  man,  and  had  occasion  to  remark  hia  astonish* 


Tsted  pastures  by  day-tbreak,  before  the  cattle,  a  period  ing  dexterity  and  address :  but  his  temerity  surpassed 

when  the  ohanaois  frequently  visit  them.   The  moment  his  strong ;  and  I  waa  informed,  that,  two  years  after* 

that  he  dcacriea  a  spot  where  he  expects  to  meet  with  warda,  his  foot  slipped  on  the  edge  of  a  predpice,  and 

pray,  he  enamiliea  it  with  hie  packet  teksoope;  but,  if  he  experienced  the  lot  n^ich  he  had  precfieted. 

he  perceives  noHking,  ha  aaounts  still  higher ;  or,  ^4ae  "  The  few  who  grow  dd  ui  this  occupation  bear 

aiseoveia  any,  be  endeavours  to  get  above  them,  and  stamped  on  thdr  visage  the  diaraotersof  the  life  which 

^■pproacb  them  by  creeping  afong  some  mvine,  or  they  nave  led ;  a  fierce,  wild,  and  hideous  air,  distinct* 

gliding  behind  aoma  rodk  or  emineaK».  ^  The  instant  Iv  marks  them  in  the  midst  of  a  crowd,  and  even  when 

u«t  he  can  diatinguish  thdr  bomap.  he  vesta  hia  rifle  on  dhrested  of  thehr  appropriate  garb.    And  it  is  doubtless 

a  rock,  takes  hia  aim  with  aatoidshing  coolness^  and  thia  un&voarable  expression  which  induces  somesu* 
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MtBology.   perstitioua  peasants  to  believe  that  they  are  oonjurors ; 

■ — ^  ^^"  that,  in  these  deserts,  they  hold  converse  with  the  devil, 
and  that  it  is  he  who  casts  them  headlong  over  preci- 
pices." 

The  flesh  of  the  chamois,  especially  of  the  youns 
a&imal,  is  very  tolerable  venison.  At  Bareges,  and 
the  neighbouring  watering-places,  it  is  frequently  serv« 
ed  up  at  table,  under  the  provincial  name  of  ^sard.  In 
the  Alps,  the  race  has  been  much  thinned  by  the  un« 
conquerable  perseverance  of  the  hunters,  and  the  de- 
mand for  the  skin,  which  formed  the  orighial  shammoy, 
or  ^Aammy  leather,  so  much  prized  for  its  softness  and 
warmth.  At  present,  however,  leather  so  denominat- 
ed is  also  prepared  from  the  skm  of  the  tame  goat,  sheep, 
and  deer. 

*  A»  jnfgnuga.  This  is  the  most  diminutive  known 
species  ot'  antelope,  being  only  nine  inches  high,  and 
frequently  confounded  with  the  pigmy  musk,  which  it 
resembles  in  size,  colour,  and  manners.  It  is  extreme- 
ly livel V  and  active,  and  capable  of  leaping  to  the  height 
of  twelve  feet  It  is  a  native  of  the  hottest  puts  of 
Africa,  and  too  delicate  to  bear  the  passage  to  Europe. 
The  horns  are  only  two  inches^ong,  and  the  legs  scarce- 
ly larger  thsn  a  goose's  quill.  The  female  is  said  to  be 
hornless.  The  flesh  of  this  little  elegant  quadruped  is 
reported  to  be  one  of  the  most  exquisite  delicacies  that 
can  be  presented  on  the  table  of  the  epicure. 

2.  Genus  Capra,  Lin.  &c.  Compressed  and  trans- 
versely wrinkled  horns  in  both  sexes ;  no  lachrvmal 
vessels ;  a  beard  under  the  chin ;  hair  long ;  tail  sliort. 

*  1.  C.  hircus,  Lin.  Cemm9H,  or  dameHic  goat.  Horns 
bent,  carinated,  generally  turning  outwaras  near  the 
tips.  S.  C.  agagnu,  Lin.  Cauauian  ibex,  or  Wild 
goat.  Grey-brown  above,  white  beneath ;  horns  large, 
bent,  carinated,  and  slightly  wrinkled ;  throat  bearded. 
*  3.  C.  ibex^  Lin.  Ibex,  Ibex  goai,  Sidfibock,  Rock-goat, 
&c  Grey-brown  above,  whitish  beneath ;  horns  large, 
knotted,  bendine  over  the  back ;  throat  bearded. 

*  C  furcui.  The  goat,  in  its  domestic  state,  is  found 
in  almost  every  quarter  of  the .  globe,  bearing  the  ex- 
tremes of  heat  and  cold,  and  differing,  in  size  and  form, 
according  to  various  circumstances.  It  was^  however, 
entirely  unknown  to  the  inhabitants  of  America,  on  the 
discovei^  of  that  continent ;  and  it  is  even  alleged,  that 
it  was  mtroduoed  into  Great  Britain  from  the  east. 
*^  The  origin  of  the  domestic  goat,"  says  Mr.  Pennant, 
in  his  British  Zoology,  "  is  the  steinbock,  ibex,  or  wild 
goat,  a  species  now  found  only  in  the  Alps  and  Crete.'' 
The  facts  stated  in  the  history  of  Capra  ibex  clearly 
prove  this  writer  to  have  been  mistaken  with  respect  to 
the  limited  locality  of  the  animal.  To  ascertain  the 
truth  of  the  other  part  of  his  observation  in  a  satisfac- 
tory manner,  is  scarcely  to  be  expected.  Pallas  allows^ 
that  Capra  ibex  may  have  been  the  original  model  A'om 
which  tne  domestic  kind  is  derived ;  at  the  same  time 
he  is  inclined  to  think,  and  with  equal  propriety,  that 
Capra  a^agnis^  the  Caucasian  ibex  of  Pennant,  may 
have  been  the  primitive  source ;  and  this  latter  notion 
has  been  adopted  by  Gmelin,  although  we  can  perceive 
no  very  urgent  necessity  for  the  adoption  of  either  hy- 
pothesu.  Bufibn,  again,  considered  Capra  ibex,  the 
chamois  antelojpe,  and  the  domestic  ^oat,  as  one  and 
the  same  speaes;  but  none,  we  believe,  even  of  the 
French  naturalists,  are  disposed  to  acquiesce  in  such  an 
improbable  supposition. 

"  The  goat,"  says  Bufibn,  '*  is  sunerior  to  the  sheep, 
both  in  sentiment  and  dexterity.  He  approaches  man 
spontaneously,  and  is  easily  fituniliarised.  He  is  sensi- 
ble of  caresses,  and  capable  of  a  considerable  degree 
of  attachment    He  is  stronger,  lighter,  more  agile>  and 
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less  timid  than  the  sheep,    fie  is  a  apri|^tly,  cunci*  ^^^'^ 
ous,  wandering,  wanton  animal.    It  is  with  mnea  dif-  ^''^^*' 
ficulty  that  he  can  be  confined ;  and  he  loves  to  retire 
into  solitude,  and  to  climb,  stand,  and  even  sleep,  oo 
rugged  and  lofty  eminences.    He  is  robust^  and  canly 
nourished ;  for  he  eats  almost  every  herb,  wod  '» injur, 
ed  by  very  few.    His  bodily  temperament,  which  inaU 
animals  has  a  great  influence  <»i  the  naturd  dispositions, 
is  not  essentiidly  different  from  that  of  the  sheep.  The 
two  animals,  whose  internal  organizatioii  is  almoit  en* 
tirely  similar,  are  nourished,  grow,  and  multiply  in  the 
same  manner ;  and  their  diseases  are  the  samc^  except- 
ing a  &w  to  which  the  goat  is  not  subject    The  gent 
fears  not,  like  the  sheep,  too  gveat  a  degree  of  heiL 
He  cheerfully  exposes  hiinself  to  the  sun,  and  sleeps 
under  his  most  ardent  rays,  without  beiitf  affected 
by  vertigo,  or  any  other  moonvemeoce.     He  is  not 
atraid  of  rain  or  storms,  but  he  seems  to  feel  the  effects 
of  severe  cold.     The  inconstancy  of  his  disposition  is 
marked. by  the  irregularity  of  his  actions:  lie  wslks, 
stops  short,  runs,  leaps,  approaches,  or  retires,  shews  or 
conceals  himself,  or  flies  ofi;  as  if  actuated  by  mere 
humour,  and  without  any  other  cause  than  what  orisw 
nates  in  an  eccentric  vivacity  of  temper.    The  sapple* 
ness  of  his  organs,  and  the  strength  and  ncrvoasaess 
of  his  frame,  are  hardly  sufficient  to  support  the  petu« 
lance  and  rapidity  of  ius  natural  movements. 

*'  When  pastured  along  with  sheep,  goets  slwijs 
take  the  lead  of  the  flock.  They  love  to  feed  sepsrate- 
ly  on  the  tops  of  the  hills,  and  prefer  the  most  elcrsted 
and  rugged  parts- of.  mountains.  They  find  suffideot 
nourishment  in  heathy,  barren,  and  uncultivated  ground 
They  do  infinite  mischief  when  permitted  to  go  smong 
com,  vines,  copses,  or  young  plantations ;  for  they  est 
with  avidity  the  tender  bark  and  young  shoots  of  tieesy 
which  generally  proves  fetal  to  their  gvowlh.  They 
ourefully  avoid  moist  ground,  marshy  meadows^  snd 
rich  pastures.  They  are  seldom  rested  in  plsin  good- 
tries,  where  they  never  thrive,  and  where  their  flesh 
is  always  bad." 

When,  to  prevent  their  straying  too  far  from  home, 
two  of  these  animals  are  coupled,  they  will,  as  it  were 
by  mutual  consent,  take  the  most  dangerous  lesps  to- 
gether, and  exert  their  efforts  in  such  perfect  unison, 
Uiat  they  generally  aecomplish  their  purposes  unhurt 
Their  dispositions,  when  impro%'ed  by  culture,  are,  for 
the  most  part,  sufficiently  mild  ;  but  their  passions  are 
frequently  roused  on  a  sudden,  when  they  betray  iU* 
nature,  and  butt  at  the  offender  with  great  violence. 
Their  smell  is  always  powerful,  and,  at  one  sessoo  of 
the  year,  particularly  in  the  months  of  September  sod 
October,  highly  offensive.    This  odour,  which  is  not 
unaptly  represented  by  that  of  Geranium  robertiaimmt 
is  believed  to  act  as  a  preventive  of  disease  in  horses; 
and,  on  this  account,  goats  are  often  kept  ahoat  the 
stables  of  inns,  and  of  those  persons  who  have  exten- 
sive studs.  The  females  sometimes  produce  three,  more 
rarely  four,  but  most  usualhy  two,  at  a  time;  and  their 
period  of  gestation  is  siboot  eighteen  weeks.    In  oor 
climate,  goats  are  seldom  known  to  Jive  beyond  rif- 
ven  or  twelve  ^ears.     The  goat  will  bi«ed  with  the 
sheep,  and  their  offspring  broed  again;  but  no  new 
race  results  from  this*  anomalous  intermtxtuie. 

In  some  parts  of  the  continent  of  Europe  goats  very 
materially  contribute  to  the  wants  and  comferts  of  the 
lower  clsisses  of  the  peasantry;  because,  thongfa  ^ed 
only  on  the  moet  neglected  and  uncoltivated  tpoU,  thfV 
yield  abundance  of  milk  and  dieese.  The  milk,  whloi 
affords  Little  cream,  is  sweet  and  salutary,  and  is  fre* 
quently  recommended  in  phthisical  complaints.    Al« 
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Bs<flogT.  thfraghy  to  persons  uiuusenstosied  to  eat  it,  neither  the 
smell  nor  the  taste  of  goafs  flesh  is  agreeable,  it  never- 
theless furnishes  the  inhabitants  of  highland  ooantries 
with  a  cheap  and  plentiful  article  of  food.  The  meat 
of  the  spayed  goat,  of  six  or  seven  years  old,  is  gene- 
rally sweet  an<i  fat,  and  passes  under  the  name  of  rock' 
cenison;  but  that  of  the  kid  is  by  far  the  best,  and  is 
by  many  preferred  to  lamb.  The  skin  of  this  species 
is  particularly  weU  adapted  to  the  gkyve-rosiyifactttre. 
Abroad,  it  is  drened,  and  made  into  stockings,  bed- 
ticks,  bolsters^  bed-bsngings,  &c.  In  the  army,  it  co- 
vers the  horseman's  arms,  and  contains  the  foot»sol« 
dier^s  provisions.  As  it  takes  a  dye  better  than  any 
other  skin,  it  was  formerly  much  used  for  hangings  in 
the  houses  of  the  opulent.  In  Turkey  and  the  Crimea, 
it  is  still  preferred  by  the  manufacturers  of  morocco 
leather.  The  whitest  wigs  are  made  of  goat's  hair,  bak- 
ed and  bleached ;  and  very  fine  shawls  might  be  manu- 
factured from  the  soft  kind  of  wool  which  grows  at  the 
roou  of  the  long  hsir  of  that  variety  wfaidi  furnishes 
soldiers'  knapascdEs. 

The  Syrian  and  Angora  goats  may  be  regarded  as 
only  elegant  varieties  of  the  more  common  species.  '*  It 
isTiot  to  the  atmosphare  of  Angora,"  observes  St  Pierre^ 
<'  that  we  are  to  attribute  the  fineness,  the  length,  and 
the  gloss  of  the  goat's  hair,  of  which  the  Turks  make 
their  magnificent  camlets;  nor  to  its  rocks,  which,  not- 
withstanding my  supposition  in  the  Studies  t^Natufe, 
have  no  existence,  Irat  to  the  long  and  silky  dog's  grass 
produced  through  its  vast  plains.  I  owe  this  observa- 
tion to  Buflbeck,  the  well-known  traveller,  to  whom 
Europe  is  indebted  for  the  lilac  imported  from  the  East, 
and  whose  authority  ia  deserving  of  particular  atten- 
tion." 

Most  of  the  European  nations  have  agents  for  pur- 
chasing the  valuable  wool  of  these  animala,  wliich  the 
Turks,  it  is  alleged,  will  not  allow  to  be  sent  out  of 
their  country  in  a  raw  atate,  but  in  the  form  of  thread, 
as  multitudes  ai  the  poorer  orders  obtain  a  livelihood 
by  spinning  it.  The  most  considerable  manufacture  of 
camiela  fabricated  with  this  wool  in  Europe,  appears  to 
be  that  of  French  Flanders,  and  which  is  principally 
carried  on  at  Lille  and  Amiens. 

*  C  Ibex.  The  ibex  or  hauqueimf  is  found  in  several 
parts  of  Europe  and  Asia,  aa  in  the  Alps,  Pyrenees, 
.>Carpatbian  mountains,  MouAt  Taurus,  the  tracts  be- 
vond  the  Lena,  &c.  From  several  districta  of  the  Alps, 
It  is  supposed  to  have  been  nearly  exterminated  by  the 
hunters,  who  are  no  less  daring  and  resolute  th^n  those 
of  the  chamois.  The  male,  in  outward  form,  much 
xesembles  the  goat,  but  is  larger,  has  a  smaller  head  in 
proportion  to  ita  dbnensions,  with  the  eyes  kvge,  round, 
and  fiery ;  the  homs^  when  of  a  full  size,  are  large  and 
heavy,  flattened  befioire,  and  rounded  behind,  with  one 
or  two  longitudinal,  and  many  transverse  ridges.  The 
beaid  ia  long,  tawny,  or  dusky ;  the  body  is  alurt,  thick« 
«nd  Strang,  covered  with  a  long,  bat  not  pendant  coat, 
marked  with  a  black  dorsal  list*  The  legs  are  slender, 
and  the  hooft  are  teiminated,  like  those  of  the  chamois, 
by  a  salient  border.  The  female  is  one-third  less  than 
the  male,  and  not  ao  corpulent ;  her  colour  too,  is  less 
tawny,  and  her  horns  are  much  smaller.  She  has  two 
teats,  but  no  beard,  except,  occasionally,  in  advanced 
age.  She  ma  with  young  irom  about  January  till 
Jtme,  or  Ju^,  when  she  separates  firom  the  male«  seeks 
retirement  by  the  aide  of  some  riU,  and  produces  one, 
or  sometimes,  two  young. 

The  booquetin  will  mount  a  rock  of  fifteen  feet  in 
height  at  three  successive  lei^,  or  rather  bounds,  ep- 
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parently  toudiin^  the  sur&ce  as  if  merely  to  be  repeU  Maaolaay* 
led,  like  an  elastic  substance  striking  against  any  hard  '"^  i  "^ 
body.  He  also,  when  pursued,  traverses  the  glaciers 
with  great  rapidity,  but,  otherwise,  he  rather  avoids 
them.  Small  flocks  of  this  species  seldom  consist  of 
more  than  twelve  or  fifteen,  feed,  during  the  night,  in 
the  elevated  woods,  in  which  they  also  reside  during 
winter,  and  to  which  they  betake  themselves  for  sheU 
ter  during  a  storm.  In  fair  summer  weather,  they  quit 
the  woody  regions  during  the  day,  and  feed,  in  their 
progress  towards  the  loftiest  summits,  gradually  de- 
scending again  at  the  approach  of  evening.  Their 
common  cry  is  a  short  sharp  whistle,  not  unlike  that  of 
the  chamois,  but  of  less  continuance.  Sometimes  they 
snort,  and,  when  young,  they  bleat.  They  are  in  best 
ciHidition  in  the  months  of.  August  and  September, 
which  is  the  usual  season  of  hunting  them ;  but  the  oc- 
cupation is  attended  with  uncommon  toil  and  hazard. 
The  flesh  of  the  young  is  much  esteemed  as  an  article 
of  food. 

5.  Genua  Ovis,  Lin.  &c.  In  both  sexes  horns  whidi  Ovis. 
exhibit  an  angulated  sectioni  directed  badiwards,  and 
downwards  near  their  base,  and  then  risinff  in  a  semi- 
circular form ;  no  lachrymal  vessda;  wool  or  hair  on 
the  skin ;  tail  of  moderate  length,  or  very  short*  and 
oflen  very  thidc ;  no  beard  under'the  chin.  Resident 
in  both  continents. 

The  animals  belonging  to  this  genus,  in  respect  of 
agility,  are  very  inferior  to  the  goat,  from  whidi  thev 
also  difler  in  their  mode  of  fighting,  not  rising  on  their 
hind  legs,  but  butting  against  each  other  with  their 
horns,  and  threatening,  and  stamping  on  the  ground 
with  their  feet.  In  general,  however,  they  are  shy, 
timid,  and  harmless.  The  female  goes  with  young 
about  &7e  months,  and  usually  produces  one,  sometimes 
twins,  and,  rarriy,  three  at  a  time.  Their  age  seldom 
exceeds  fourteen  or  fifteen  years*  All  kinds  of  sheep  are 
•partial  to  dry  and  open  plains,  and  gras^,  or  heathy 
Jiills,  their  favourite  food  consisting  of  the  short  and 
sweet  grasses,  whidi  grow  spontaneously  in  such  situa- 
tions, and  which  they  crop  quite  close  to  the  ground. 
They  are  averse  to  marshy  soils,  and  are  said  to  require  < 
less  water  than  most  ruminating  quadrupeds. 

Of  the  common  spedes  of  sheep,  as  of  most  domesti- 
cated animals,  the  varieties  are  both  numerous  and  strik- 
ing. In  general,  their  coat,  or  fleece,  consists  of  wool  ;• 
but  there  is  an  African  sort  that  is  clad  in  hair.  The 
Icdandic  variety  has  often  more  than  two  horns,  while 
several  of  the  British  breeds  are  hornless.  In  some 
parts  of  Afinca  the  sheep  have  long  slender  tails,  in 
others,  this  appendage  is  of  uncommon  breadth  and 
thickness,  ana  prevented  from  trailing  on  the  ground 
by  artifidal  means.  Another  singular  variety,  again, 
termed  the  fai^rumped,  is  charaeteriaed  by  the  want  of 
tail,  and  the  presence  of  two  large  cushions  of  suet  on 
the  hinder  extremities.  The  Pudu  of  America  has 
smooth,  round,  and  diverging  horns.  The  WtMaehian^ 
or  Cretan  breed,  is  chiefly  distinguished  by  its  larger 
upright,  curiously  twisted,  and  carinated  horns,  and 
of  long  shaggy  fleeces.  Nor  should  we  omit  to  men- 
tion Um  Mtuimon  of  Pliny  and  Gesner,  Ovis  ammon  oi 
Linn^,  ilf  en^foii  of  Buflbn,  Witd  sheep  of  Pennant,  and 
Argati  of  Shaw,  &c.  an  animal  which  some  naturalistir 
regard  as  a  distinct  species,  and  others  as  the  primitive 
source  of  all  the  ovine  tribe.  By  others,  it  has  been 
reckoned  more  nearly  allied  to  the  goat  Its  general 
aiae  is  that  of  a  small  fallow-deer ;  its  colour  greyish, 
ferruginous  brown  above,  and  whitish  beneath  The 
tail  is  remarkably  short;  but  the  horns,  in  the  full- 
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IKMcAo^y.  g^rown«nimal^  are  extremely  hrge^  phoed  on  the  top  of 

*■*  V  "-'  the  head,  standitig  chMe  at  their  base,  rising  first  ttp«> 
wards,  then  bending  down,  and  twisting  outwards,  ai 
in  the- common  ram.  The  body  is  cowred  with  hair 
instead  of  wool;  and  on  the  nedc,  are  two  pendent 
hairy  dewlaps.  It  chiefly  inhabits  the  rocky  and  tnouni- 
tajnous  districts  of  Asia  and  Greece ;  and  it  also  oc- 
curs, though  somewhat  modified,  in  the  islands  of  Cor- 
sica and  Sardinia. 

In  the  British  islands  we  know  nothing  of  the  manb 
Iters  and  habits  even  of  the  common  sort,  in  a  state  of 
nature ;  for,  in  every  part  even  of  the  moantflinous 
wilds  of  England,  Scotland,  and  Ireland,  these  animals 
mre  all  private  property  ;  and,  in  their  most  cxtensiTe 
and  remote  ranges,  they  are  still  under  the  guidanee  of 
shepherds  and  their  dogs. 

Common         *  1.  0.  anes,  Lin.  &c.     Common,  or  Domestic  sheep. 

Sheep.  Horns  Compressed,  and  lunated.  The  domestic  aheep, 
in  its  most  valuable  or  woolly  state,  exists  in  perfection 
chiefiy  in  Europe,  and  some  of  the  temperate  tracts  of 
Asia.  When  tnnspoi^ed  into  very  warm  ^climates,  it 
•loses  its  peculiar  covering,  and  appears  coated  with 
hair,  bavii^*only  a  short  wool  next  the  skin.  In  very 
'Cold  countries  again,  the  external  part  of  the  wool  is  ob- 
served to  be  harsh  and  coarse.  In  other  respects,  too, 
the  animal  is  liable  to  suffer  from  the  extremes  of  beat 
and  cold.  Its  existence  in  a  wild  and  insulated  condi- 
tion is,  perhaps,  incompatible  with  its  constitutional 
{propensities.  But,  although  much  indebted  to  human 
«are  for  its  preservation  and  diffusion,  we  cannot  al- 
low, that  it  98  the  inanimate  senseless  creature  described 
>by  BuffoUi  who  represents  it  as  devoid  of  every  art  of 
aelf'preservation ;  destitute  of  courage ;  deprived  t>f 
^«very  instinctive  faculty  ;  as;  in  short,  the  most  con- 
temptible and  stupid  of  all  animals.  Among  those  nu- 
•merous  fioclcs  which  roam  on  the  mountains,  and  axe 
•eonscious  of  a  mare  .precarious  -dependence  on  the 
ahepherd^s  aid,  a  ram,  or  a  wedder,  will  bbkihr  attack  a 
single  dog,  and  ofVen  prevail  against  him.  When  dan- 
ger is  more  uigent'br  alarming,  recourse  is  had  to  the 
collected  strength  of  the  whole  flock.  On  such  ooca- 
•stons  they  draw  up  in  a  compact  body,  placing  the 
young  and  the  females  in  the  centre,  while  the  males 
take  the  foremostranks,  and  keep  dose  by  one  another. 
Thus  an  armed  front  is  presented  in  all  dh-ections  to 
the  assailant  In  this  attitude  they  wait  with  flrmnms 
the  approach  of  the  enemy ;  nor  does  their  courage  fail 
•them  in  the  moment  of  attack  ;  for,  when  the  aggressor 
•advances  within  a  few  yards  df  the  line,  the  rams  dart 
on  him  with  such  impetuosity,  as  to  lay  him  detid  9X, 
their  feet,  unless  he  betakes  himself  to  night ;  ao  that 
against  the  attacks  of  single  dogs  and  foxes,  they  are^, 
when  in  this  situation,  pCTfdctly  secure.  Nay,  a  ram, 
AS  if  wholly  regardless  of  danger,  wtU '  sometimes  en- 
•counter  a  bull ;  and,  as  the  krtter,  by  lowering  his  head, 
receives  the  stroke  between  his  eyes,  be  is,  not  unfre- 

guently,  brought  to  the  eround.  Nor  is  the  sheep  de- 
cient  in  that  sagacity  which  is  requisite  for  the  sel6c>- 
tion  of  its  fbod,  or  in  that  dexterity  and  cunning  by 
.which  it- occasionally  attempts  to  elude  the  vigilance  of 
•the  shepherd,  in  order  to  steel  such  ddieacies  as  are 
agreeable  to  its  palate.  On  the  hardiness  with  which 
it  endures  great  severities  of  weather,  its  prescience  of 
an  impending  storm,  its  fondness  of  jingling  sonnda, 
audits  dcicided  sodol  propensities,  we  need  not  en^ 
large,  as  they  must  be*  obvious  to  the  most  ordinary  ol>- 
server.  Neither  need  we  minutely  dwell  on  its  vari& 
4iuf  and  important  uses  in  an  economical  and  eommer« 


cial  point  Y)f  view,  a^  evvry  pwt  of  it  is  ffubismeiitlD  UMl^ 
some  useful  purpose  or  other,  the  €ash  supplying  ai  ^i^ 
with  wholesome  and  palatid^le  neurislunent ;  the  mdk 
affording  a  large  quantity  of  cheese,  which  is  VHuUy 
much  relished  in  pastoral  distrtcts;  the  tkm,  whm 
stripped  of  the  wool,  and  tanned,  beit^  in  greit  ra* 
quest,  particttlarly  by  bookbindem  and  aaddkrs,  the  eo- 
trails  being  converted  into  striags  tfbr  various  nwkil 
instrumfnts,  and  the  bones,  when  cakaned,  beine  QMd 
•as  tests  for  the  refiner.  The  fleece,  we  needbndly 
•mention,  affords  clothing  to  myriads  of  the  boiDai 
race.  In  this  island,  in  particular,  the  woollen  nMOQ- 
factures  form  a  national  staple  of  industry  and  weildi; 
and  the  utmost  attention  has  been  bestowed  oa  craa- 
ing  and  improving  the  various  breeds  of  sheep.  The 
present  annual  value  of  wool  shem  in  Emrian^  is  rap- 
posed  to  be  about  £5,000/300  Sterling  ;  of  that  import- 
ed Ihym  Spam,  abuMt  £600^000,  and  of  the  whole, 
when  reduced  to  the  manuflMMred  state,  £Sl  ,000,000. 
They  who  are  possessed  «f  rthe  best  information  on  the 
subject,  have  calculated  the  number  of  fleece*baafing 
anioudsin  Oreat  firitain  and  Ireland,  at  50,000,000,  (£ 
which  no  fewer  than  between  3,OOO;OO0and  4,000,000 
peridi  every  year  of  disease,«->«  heavy  pubtie  loa, 
whidi  might  be  greatly  alleviated  hy  a  carnal  sad  co- 
lightened  management  of  this  very  valuable  quadniped. 
See  also  Aoricultuue,  CoMMcacs,  MANurAcnitu, 
Vetsrinary  Art,  Wool,  dsc 

4.  Genus  Bos,  Lin.  ice.  Horns  short,  ooniei^  direct-  i>)i 
ed  laterally,  and  backward,  than  rising  inaaemicirciilir 
form,,  and*  smooth  througboaf  most  of  their  length ; 
general  figure  abort  and  compact ;  skin  of  the  ncdc 
loose  and  hanging,  fonn^  what  is  termed  a  demJep; 
tail  pretty  long,  and  usually  bushy  towards  theextitm< 
•ity.    Resident  in  both  oontineDts. 

The.animals  of  this  tribe  chiefly  oecor  in  fist  psi- 
tures,  their  large  and  unwieldy  forma  rendering  tbeoi 
unfit  for  frequenting  mountainous  and  woody  diitfldi. 
Although  in  thehr  native  plaina,  or  savannahs,  they  aie 
sometimes  exceedingly  wild  and  savage,  yet  there  ase 
fi^w  of  them  that  are  akogether  incapable  of  domeitiei- 
tton*  Their  servioes  to  mankind  .are  even  more  coo- 
siderable  than  those  of  the  sheep.;  for,  besides  the  beas- 
.fit  derived  from  their  hides,  fierii,  and  milk,  they  are 
employed  as  beasts  of  dnti\  and  bncthen^  Their  voioe 
is  termed  httwgw  beWmnng.  They^  fight  by  paduflg 
with  their  horns,  and  kicking  (with  their  feet;  sad 
when  they  are  irritated,  their  strengtk  and  obstiaiqr 
are  such,  that  there  are  f^w  animals  winch  can  oppoa 
them  singly  with  much  chance  of  sucoeea.  Like  oihff 
nieesof  the  infi?rior  animids  that  Inva  baenaubjeeted  lo 
human  management  and  .control,  she  boiiaa  prasoiv 
us  with  varietiee  of  •breeds  whidi.Madnate  into  .me 
-another,  and,  also,  widiinteBnediateliheaaad  shadings 
between  real  or  aupposed  spades.  Hence,  whilswe 
note^the  more  ordinary  defiMtians*and  diatioetieBs,  «e 
feel  somewhat  difiident  of  (haaoooraoy  and  peeeuieB  m 
which  they  are  grounded* 

*  1.  Bot  icmrus,  Lin.  &c.    Common  aa.  Sound  hem  ^^ ' 

curved  outwardj  looee  dear*lap.    f.2»  E.  imhaUs,  lio* 

'te.    Buffalo;  honns lying ibackwardytmoingiowsni, 

and 'fiat  on  the  foroMtU    ^.  B,  cugkr^  JLin.  &c.  Coft 

ox.  Hems  very  bvoadaatbe  base,  then  apvBKiiBffdovn- 

ward,  next  upward,  and  omwipg.  inward  at  me  m- 

4.  B.grummns,  Lin.  te.  GmaliRgoa,  Yak,  er  i^ 
.of  Tnrtaiy.  Hama  lylindrical,  and  curved  ootfrard ; 
jfiair  very  long  and  pendant  ;.tail  like  that  of  a  hana 

5.  B^crneey  Amee,ar  WMdrndiamBufish.  Horns  Isng, 


k 


MAZOLOGY.  465 

iBto0.  erect,  semilunar,  and  wrinkled,  tips  smooth,  round,  and  cattle,  which  are  the  pride  of  the  ienn,  or  the  cow*keep-  Ma»oioj;y. 

Y*^  approaching.    *  6.  B.  moschatus,  Muskos.    Hair  very  er,  in  certain  districts  of  the  Swiss  Alps,  as,  for  ex-    —   ■  ^ ' 

long  and  pendant ;  horns  of  the  male  approximated  at  ample^  the  canton  of  Appenzel,  are  adorned  with  large 

the  base,  bending  inward  and  downward^  and  outward  bells  suspended  from  broad  thongs  ;  and  every  senn 

at  the  tips.    7-  B.  Amerieanus,  Americam  ox,  American  has  a  harmonious  set,  of  at  least  two  or  three  bells, 

biion,  American  buffiaio,  &C.     8.   B,  Jrontalis,   GyalL  which  are  worn  only  on  certain  gala  or  procession  days. 

Brownish,  forehead  grey,  or  white  ;  horns  thick,  re-  The  senn,  arrayed  in  his  best  garb,  leads  the  van,  sing« 

moke,  short;  tiul  somewhat  naked,  with  the  tip  slider  ing  theranzdet  vaches;  three  or  four  goats  follow;  then 

and  hairy.  comes  the  handsomest  cow  with  the  great  bells;  and 

^B.taminu*    The  domestic  ox^  under  various  modi-  then  the  others,  with  smaller  ones.    These  are  sue- 

ficat]ons,is  found  in  almost  every  comer  of  the  world,  ceeded  by^the  rest  of  the  herd ;  the  bull,  with  a  milk- 

pesoefoliy  gracing  in  meadows,  and  preferring  those  ing  stool  hanging  on  his  horns,  and  a  sledge,  containing 

which  are  ahelteredi  and  which  yield  the  richest  and  the  implements  of  the  dairy,  bringing  up  the  rear, 

most  succulent  grass.    They  usudly  lie  on  their  left  The  cows  themselves,  no  less  than  their  omductor, 

side,  sleep  little,  awaken  with  the  least  noise,   and  seem  to  be  pleasnL  with  their  ornaments;  and,  if  the 

drink  in  the  same  manner  as  horses.    The  females,  at  leader  is  defirived  of  her  honours,  she  manifests  her 

the  age  of  eighteen  months,  and  the  males,  when  two  vexation  by  incessant  lowing,  abstains  from  food,  and 

years  of  age,  are  capable  of  breeding.    In  our  climate,  pursues  with  vengeance  her  rival  who  has  obtained  the 

th^  unite  in. spring  or  summer;  the  term  of  gestation  twdge  of  superiority,  assaulting  and  wmnding  her  in 

is  nine  months,  and  the  usual  produce  a  sirigle  calf,  the  most  furious  manner.    These  animals,  when  dis« 

From  the  period  of  five  to  nine  years  they  are  most  ro-  persed  in  the  Alps,  are  brought  toother  by  the  voice 

bust  and  vigorous;  and  they  seldom  survive  fifteen  of  the  senn,  who  allures  them  to  him  by  smging  the 

years.     The  first  ftont-teeth  are  shed  in  the  tenth  ranz  des  vaches. 

month,  and  replaced  by  others  which  are  less  white  and  ^  Although  the  best  food  for  cattle  is  good  pasturage 
broader.  Those  next  to  the  middle  of  the  row  drop  in  in  the  open  air,  yet,  in  consequence  of  their  being 
the  sixteenth  month,  and  are  also  replaced  by  others ;  housed,  and  subjected  to  labour,  a  mixture  of  harder 
by  the  third  year  all  the  cutting  teeth  are  renewed,  and  and  more  substantial  aliment  occasionally  becomes  requi- 
appear  equal  and  pretty  white ;  but,  in  the  progress  of  site.  Water  which  is  agitated  and  beaten  is  to  be  pre- 
age,  they  wear  down^  and  become  black  and  uneven,  ferred,  for  their  drink,  to  that  which  is  stagnant;  that  of 
In  theearHereditions  of  his  natural  history,  BufFon  had  rivers^  to  that  of  springs;  that  of  pook,  to  that  of 
asserted,  that,  at  three  yean  of  age,  both  the  bull  and  marshes ;  and  this  last  is  sometimes  less  hurtful  than 
the  cow  shed  their  horns,  which  were  rqplaoed  by  per-  that  of  wells,  if  the  latter  is  incapable  of  boiling  vege- 
manent  ones.  This  error,  which  others  carelessly  tables.  If,  however,  none  but  the  worst  water  can  be 
copied,  he,  subsequently,  very  candidly  retracted.  It  procured,  it  ought  to  be  previously  filtered  through 
it  true,  however,  Uiat  the  horns,  at  that  period,  under-  sand,  and  even  rendered  still  more  wholesome  by  mix- 
go  a  partial  exfoliation  ;  that,  in  the  fourth  year,  a  ring  ing  with  it  a  little  bran  or  barley»mea].  In  the  heat  of 
is  formed  at  their  roots,  and  that,  in  every  succeeding  summer,  especially  if  the  water  be  not  of  a  good  quali- 
year,  another  rinff  is  added,  thus  affording  a  correct  in-  ty,  it  will  be  proper  to  allow  a  wine  glassful  of  vinegar 
dex  of  the  age  ofthe  individual.  to  every  pailful  of  water ;  and,  in  case  of  inflammatory 

When  catUe  are  at  rest,  and  neither  grasing  nor  ru-  disorders,  which  have  a  tendency  to  induce  gan^ne, 

minating,  they  are  frequently  observed  to  raise  the  hair  it  is  recommended  to  mix  vinegar  in  the  proportion  of 

of  their  coat  by  licking  it,  and  to  swallow  it  in  consi-  one-sixth  of  the  whole  quantity  of  drink,  whether  that 

derable  ijuantities,.   This,  from  its  indigestible  nature,  be  water  or  whey.    At  all  events,  cattle  should  be  al- 

rcmains  m  the  stomach,  and  collects  into  round  smooth  lowed  water  twice  a^day^  especially  when  they  are  fed 

bsUs,  which  have  been  known  to  acquire  such  dimen-  on  dry  provender ;  for  negligence  m  this  respect  is  of- 

sions  as  to  impede  the  performance  of  the  necessary  ten  the  cause  of  serious  nuudies.    Cattle,  like  sheep, 

animal  functions.  are  extremely  fond  of  salt,  and  of  herbage  over  which 

Notwithstandmg  their  massy  forms,  these  animals  the  sea  has  flowed,  repairing  statedly  to  the  beach, 

run  with  considerable  quickness;  and,  notwithstanding  when  it  is  in  their  power,  during  the  tide  of  ebb,  and 

their  apparent  phlegm  and  stupidity,  they  frequently  -retiring  again  when  the  water  rises.    In  some  parts  of 

exhibit  proofs  of  no  ordinary  sagacity  ;  nor  are>  they  Norway,  and  other  poor  countries,  bathed  by  the  sea, 

unsttsoeptible  of  attachment,  for  &ey  readily  recognise  the  cows  are  often  subsisted  principally  on  salt  fish  or 

their  homes  and  the  persons  who  treat  them  wiui  at-  sub-marine  plants. 

tcntion  and  kindness.      Should  an  wolf  happen  to        The  cow,  in  its  faculty  of  giving,  in  such  abundance, 

prowl  about  a  herd  of  cattle  that  is  grazing  in  a  seques-  and  with  so  much  ease,  the  contents  of  its  udder,  which 

tered  corner,  the  cows  form  a  circle,  within  which  the  constitute  excellent  nourishment  for  the  human  species, 

calves  are  so  oompleteljr  protected,  that  the  wolf  dares  affords  a  striking  example  of  the  subserviency  of  some 

not  invade  them ;  and,  if  he  does  not  speedily  take  to  his  of  the  inferior  animals  to  the  benefit  of  mankind.    This 

heels,  a  bull  will  often  advance  from  tne  ranks  and  pur-  quadruped,  in  fact,  differs,  in  some  part  of  its  organi- 

sue  him  to  a  great  distance.    They  seem  likewise  to  cation,  from  most  others,  having  a  large  and  more  capa- 

be  consdoua  or  impenduig  changes  of  weather.     If  cious  udder,  and  longer  and  thicker  teats  than  the  largest 

^road,   for    example,    when,  after    long    continued  animal  with  which  we  are  acquainted.    We  may  add, 

drought,  the  sky  ia  thickening,  and  rain  approaching,  that  she  has  four  teats,  whilst  other  ruminants  have  but 

^^°»y  frequently  observe  the  cattle  stretching  their  two.    She  also  yields  the  milk  freely  to  the  hand,  while 

ne^,  and  snnfiing  in  the  aur  with  distended  nostrils,  most  quadrupeds,  at  least  those  that  do  not  ruminate 

or.  before  storms,  assembling  in  the  comer  of  the  field,  .  in  the  same  manner,  refuse  it,  unless  their  own  young, 

with  iheir  heads  to  the  leeward.    There  is  every  rea-  or  some  adopted  animal,  be  allowed  to  partake, 
son  to  believe  that  the  common  cow  is  not  insensible        A  few  wild  cattle,  though  perhaps  somewhat  altered  > 

to  the  vanity  of  distinction  and  preference.    The  fine  by  a  crossing  of  the  breed,  are  stiU  preserved  in  Lord  • 
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Matoldgy.  TankerHlle'«  piifk,  at  Chillinghain,  near  Berwick ;  at 
^•'V*^  Woolertoti,  the  «eat  of  Lord  M iddleton,  in  Notting-i 
hamshire;  at  Gisbume^  in  Yorkthire,  Lime-hall^  hi 
Cheshire,  C^artley^  in  Suffordshire,  and  in  the  de- 
mesnes of  the  Duke  of  Hamilton,  and  the  Marquess  of 
Queenaberry,  in  Scotland.  These  creatones  are  of  a 
creamy  white  colour,  with  the  muazle  and  tips  of  the 
horns  black;  and  about  a  third  part  of  tl^e  odtside 
of  the  ears  red.  Some  of  Che  bulls  have  a  thin  up- 
right mane,  nearly  two  inches  long,  but  they  are 
entirely  destitute  of  that  shagginess  in  front  which 
tcharacterizes  the  wDd  breeds  on  the  continent  of  Eu- 
rope. Some  of  the  principal  British  domestic  varieties, 
among  the  homed,  are,  the  Devonshire,  Herelbrfi, 
Sussex,  Holdenfiess,  Lancashire,  Alderney,  Highland, 
"ScDttish,  Welsh,  and  Irish ;  and,  among  the  homleas, 
the  Suffolk  dons,  Galloway,  and  Northern  or  Yorkshire 
polled.  But  it  would  greatly  Exceed  our  limKs  to  spe* 
fnfy  the  merits  and  defects  of  each,  and  still  more,  to 
advert  to  the  discriminating  features  and  properties  of 
«ven  the  most  singular  *of  the  foreign  European  races. 
If  we  cast  our  eyes  over  die  immense  extent  of  Asia, 
we  shall  find  multitudes  of  cattle  dispersed  over  its 
hills  and  plains,  from  the  confines  of  the  Icy  Sea,  to 
the  extreme  point  of  the  peninsula  of  Malacca,  and 
from  Arabia  to  Japan.  Among  these  have  been  no- 
ticed some  extraordinaiy  varieties,  particuho'ly  the 
zebu,  which  has  the  appearance  of  a  mis-sbapen  ox,  with 
.  a  fieshy  bunch  on  the  shoulders,  which,  however,  is 
more  conspicuous  on  the  male  than  on  the  female. 
The  galla,  or  sanga  oxen,  are  celebrated,  throughout 
Abyssinia,  for  the  remarkable  sise  of  their  horns ;  and 
they  have  also  a  hunch  over  the  shoulders.  The  horns 
of  an  individual  of  this  variety  are  deposited  in  the 
Museum  of  the  College  of  Surgeons,  in  London,  and  a 
fitill  larger  pair  in  the  Earl  of  Mountmorris'  collection. 
It  appears  from  Mr.  Salt's  observations,  that  the  extra- 
ordinary size  of  these  horns  is  not  occasioned,  as  Mr. 
Bruce  had  too  rashly  conjectured,  bv  any  diseased 
etate  of  the  animal.  "  The  length  of  the  largest  horn 
of  this  description,  which  I  met  with,"  says  Mr.  Salt, 
*'  was  nearly  four  feet,  and  its  circumference  at  the 
base,  twenty-one  inches." 

Since  the  introduction  of  the  domestic  ox  into  the 
new  continent,  it  has  prodigiously  multiplied,  both  in 
the  north  and  south  of  that  quarter  of  the  world. 
Buffalo.  *  B.  bubalus.     The  head  of  the  bufialo  is  larger  in 

proportion  than  that  of  the  ox ;  the  forehead  is  more 
elevated  ;  and  the  muzzle  longer,  but,  at  the  same 
time,  broad  and  square.  In  this  species,  too,  the  dew- 
lap is  wanting  :  the  tail  is  more  slender  than  that  of 
the  ox,  and  its  ears  are  longer  and  more  pointed.  The 
teats  are  disposed  in  a  single  transverse  line,  and  not 
in  longitudinal  and  parallel  lines,  as  in  the  congenerous 
species.  Thickness  of  trunk,  largeness  of  limbs,  and 
prominence  of  muscles,  all  bespeak  the  strength  and 
vigour  of  the  buffalo,  while  the  amplitude  of  its  head, 
and  its  small  eyes,  deep-seated  in  tneir  round  sockets, 
impart  to  it  a  wild  and  stem  aspect,  which  the  tuft  of 
frizzled  hair  on  the  forehead  renders  still  more  dark 
And  sullen.  The  most  ordinary  colour  of  the  buffalo  is 
blackish ;  but  the  hair  on  the  top  of  the  forehead,  and 
that  at  the  tip  of  the  tail,  are  of  a  yellowish  white. 
Hie  skin  itself  is  also  of  a  black  hue,  though  we  meet 
with  descriptions  of  white,  grey,  and  reddish,  or  bay 
buff.  The  length  and  thickness  of  the  hair  are  very 
variable,  and  the  animal  sometimes  occurs  almost  nli- 
ked. 


'the  buffalo  is  originally  a  native  of  the  wanner  Uw% 
parts  of  India  and  Africa,  and  is  meivly  one  of  the  in-  ^r^ 
troduced  or  naturalized  quadrupeds  of  Europe,  it  ap. 
pears  to  have  been  brought  into  Italy  as  early  u  Um 
seventh  century,  and  is  still  reared  in  the  PontiQe 
marshes  and  the  fnaranma  of  Siena.  Those  of  Abji. 
sinia  grow  to  twice  the  size  of  our  largest  oxen,  and 
are  called  eiepfmnt  buUsy  not  only  mt  account  of  their 
ample  dimenf^ions,  but  of  their  naked  and  bhuk  dun, 
resembling  that  of  the  elephant.  They  are  fond  i 
wallowing  in  the  mud,  and  will  swim  over  the  bmd- 
est  rivers,  sometimes  diving  ten  or  twelve  feet  deep,  to 
force  up,  with  their  horns,  the  *4U«tic  plants  winch 
they  eat  during  thew  passage.  Two  domestic  buf. 
falos,  yoked,  or  rather  chainied,  to  a  oait,  are  able  to 
draw  as  much  as  four  strong  horses.  Aa  they  cairy 
their  head  and  neck  low,  the  whole  weight  ef  their 
body  is  employed  in  drawing ;  and  their  mass  modi 
exceeds  that  of  a  labouring  horse.  In  Egypt,  what 
they  are  mudi  cultivated,  thev  yield  plenty  of  excel* 
lent  milk,  of  which  butter  and  several  kinds  of  cheese 
are  made.  In  Persia,  the  island  of  Sumatra,  and  odier 
countries  in  the  east,  this  species  has  been  greatly 
multiplied  for  the  purposes  of  labour ;  but  it  is  moit 
fierce  and  untractable  than  the  preceding ;  and  it  ii 
generally  conducted  by  means  of  a  ring  inserted  ia 
the  caitilage  of  the  nose.  The  flesh  is  rather  tough, 
musky 9  and  unsavoury;  but,  in  some  countries,  ii 
taid  to  be  little  inferior  to  beef.  That  of  tlie  calres, 
in  particular,  is  mudi  relished  by  the  Americans.  Of 
the  hide  is  made  strong  and  durable  leather ;  and  the 
horns  are  in  particular  recpiest  by  cntlera,  and  other 
artificers. 

•  B,  moschatus.     This  animal  is  rather  lower  thanMuiK 
the  deer,  but  longer  or  thicker  in  the  body.    The  hair  P^;^" 
of  the  male  is  ot  a  dusky  red,  extremely  fine,  ^^^^t^ 
long  as  to  trail  on  the  ground,  and  to  render  die  ani- 
mal  a  seemingly  shapeless  mass,  without  distinction  df 
head  or  tail.     The  legs  are  very  short ;  the  shouldeis 
rise  into  a  lump ;  and  the  tail  consists  of  a  very  short 
stump,  but  furnished  with  very  long  hairs.    Beneath 
the  general  hairy  covering,  there  is  a  fine  cinereoas 
wool,  which,  when  manu&ctured  into  stodiings,  rosy 
vie   with   silk.     The  horns,   near  the  base,  are  two 
feet  in  girth ;  only  two  feet  long  when  measured  in 
the  direction  of  the  curvature;    and  they,  jointly, 
weigh  from  50  to  60  lbs.     The  cow  differs  frotn  the 
bull,  in  having  the  horns  much  smaller,  and  placed  at 
the  distance  of  nine  inches  from  each  other  at  tbebsi^i 
of  a  whitish  colour,  about  thirteen  inches  long,  and       ^ 
eight  inches  round  the  base.     The  general  coloar  is       j 
black,  but  the  legs  are  whitish ;    and,  between  the 
horns,  there  is  a  bed  of  white  hair,  iiHermixed  with 
rust  colour.     A  dusky  mane  runs  along  the  back. 

The  musk  ox  is  a  native  of  North  America,  where  it 
appears  to  be  a  very  local  animal,  afl^cting  rocks  and 
barren  mountains,  which  it  climbs  with  great  nimWe* 
ness.  The  flesh  is  strongly  tinctured  with  the  flavour 
of  musk,  but  is  said  to  be  very  wholesome  food.  The 
skins,  from  their  superior  warmth,  rhake  excellent 
coverings. 

Order  IX.    SOLIPEDES. 

A  single  toe  on  each  fijot,  inchided  in  a  broad  horf;  S««^ 
six  cutting  teeth,  or  nippers,  in  each  jaw ;  two  rery 
small  tusks ;  finders  with  a  flat  crown,  presenting, 
when  worn,  different  figures,  formed  by  the  enimel- 


MAZOLOGY. 


4&7 


IOlo0' 


in. 


led  plates  of  tMr  intmor ;  stomach  small  and  simple : 
int£«tmes  very  Iatm  ;  a  valve  at  the  cardia ;  the  cascum^ 
of  considerable  wnensions ;  neither  gall-bladder  nor 
clavicles.     AU  resident  in  the  old  continent 

J.  Genus  Egvus,  Lin.  &o.  The  cbaractera  oorre* 
spondinj^  with  thoae  of  the  order. 

"^l.fi.  cabalius,  Lin.  6(C.  Horse.  Hooft  undivided ; 
mane  and  Uil  with  long  flowing  hair.  *2«  E.hemio^ 
nusy  Jickla,  or  WUd  mule,  A  longitudinal  dorsal  stripe, 
widiout  the  humeral  transverse  band ;  tail  hairy  onl]|r  at 
the  tip.  *S.  £.  ojSfiM,  Lin.  &c  Ass.  Hoofs  solid; 
a  blackish  cross  over  the  shoulders ;  tail  tipped  with 
long  hair.  *  4.  E,  zebra,  Lin.  &c.  Zebra.  Hoofs  so- 
lid ;  body  pale  buff,  with  perpendicular  brown  bands. 
5.  E.  quagga^  Lin.  &c.  Q^agga.  Hoofs  solid ;  body 
cbesnut  colour  above,  with  perpendicakr  brown  stripes; 
belly,  legs,  and  thighs,  destitute  of  stripes,  and  the 
aides  spotted. 

*E.  cabaUus.     Wbetiier  this  noble  and  invalual^ 
quadruped  waa  primarily  created  with  propenaittes  to 
associate  with  the  human  spedea,  or  whether  he  haa 
been  merely  redaimed  from  a  savage  condition  by  the 
cares  and  control  of  mankind,  it  were  now  periuipt  use- 
less to  inquire.     In  various  parts  of  the  world,  multi- 
tudes of  the  race  are  certainly  found  to  roam  at  large ; 
but  these,  in  some  cases  at  least,  are  undoubtedly  de- 
•ceuded  from  domestic  generations ;  and  it  is  no  extra- 
vai^ant  presumption  to  suppose,  that  in  no  country  has 
the  species  unilbraaly  retained  its  absolute  freedom  and 
independence.   Large  herds  are  occasionally  seen  in  the 
soathem  parts  of  Siberia,  in  the  great  Mongolian  de- 
serts, and  among  the  Kalkaa,  to  the  north*  west  of  China. 
They  are  also  found  on  the  deserts  on  each  side  of  the 
X)qii  ;  but  these  last  have,  it  is  alleged,  been  traced  to 
the  Russian  horses  that  were  employed  in  the  siege  of 
Axoph,  in  1697>  when,  being  turned  loose  for  want  of 
fora^^e,  they  escaped  into  the  deserts,  «nd  their  proge- 
ny gradually  assumed  the  appearance  of  native  wild* 
ness    At  the  Cape  of  Good  Hope,  there  are  numbers 
of  unreclaimed   horses,   but  small,   vicious,  and   un- 
trscuble.     They  ate  found  wild  also  in  several  other 
parts   of   Africa;    but  the   wretched    inhabitants  of 
that  country  either  want  the  art  of  taming  them, 
or  seem  to  be  ignorant  of  the  value  of  their  services. 
The  wild  liorses  in    Spanish   America  are   descend- 
ed from  those  of  the  AndaUisian  breed,  which  were 
originally  conveyed  from  Spain  by  the  first  conquerors. 
They  chiefly  frequent  the  southern  districts  of  the  river 
Plats,  as  Ikr  aa  fiio  Negro,  the  'Country  of  the  Patago- 
nians,  &c.  living  in  Duroeroua  herds,  some  of  which 
amount  to  no  fewer  than  ten  thousand  individuals. 
.\nH>ng  these  herds,  each  etalKon  appropriates  as  many 
nuires  as  he  can,  which  he  keeps  collected  4ind  prcftects, 
so  th3t  the  large  wandering  troops  consist  of  many  fa- 
mily parties.     In  all  tiiose  troops  which  d'Assara  had 
an  oppertunity  of  observing,  he  never  remarked  any 
prevailing  colour,  but  bay,  dark-brown,  and  black,  of 
wh?ch  the  first  is  by  far  the  most  common.     But,  of  ati 
countries  in  which  the  hone  runs  wild,  Arabia  produces 
tile  most  beautiful  breed,  and  also  the  mo^  generous, 
swifVy  and  persevering.     They  occur,  though  not  in 
great  numbers,  even  in  the  deserts  of  that  country ; 
and  the  natives  naoke  use  of  every  stratagem  to  take 
them.     From  those  whieh  they  capture  they  select  the 
xoMt  promising  for  breeding ;  and  they  cherish  and  cul- 
tivate the  race  with  a  degree  of  kindness  and  attention 
which  can  scarcely  be  surpassed.     It  is  even  probable 
that  Arabia  was  the  original  country  of  the  horse,  since 
there,  instead  of  crossing  the  breed,  the  utmost  care  is 


taken  to  keep  it  entire.    The  Arabian  race  of  horses  Masotofo^^ 
has  been  diffused  in  Barbery,  Egypt,  and  Persia.    Ae» 
eording  to  Mr.  Bruce,  the  horses  of  Nubia  are  of  un* 
paralleled  beauty,  surpassing  even  those  of  Arabia ; 
but,  from  the  improper  mode  of  feeding  them*  they  are 
apt  to  become  too  corpulent.    Without  greatly  exceed* 
ing  our  limits,  however,  we  cannot  venture  to  analyse 
the  distinctive  features  and  properties  of  the  difierent 
breeds  of  horses  which  are  scattered  over  the  world. 
.    In  this  island,  the  frequent  introduction  of  foreign 
horses  has  furnished  us  with  a  variety  of  which  no  sin- 
gle country  can  boast;    while,  1^  a  judicious  mix* 
tnre  of  the  several  kinds,  the  diTOrences  of  our  soi!^ 
and  our  superior  skill  in  management,  the  most  valua- 
ble qualities  of  this  noble  animal  have  been  cultivated 
to  the  greatest  advantage.     In  the  annals  of  Newmar* 
ket  may  be  found  instances  of  horses  which  may  be  said 
to  have  outstripped  the  wind.     Thus,  the  celebrated 
Childers  ran  four  miles  in  6  minutes  and  4^  seconds, 
carrying,  at  the  same  time,  a  weight  of  9  stone  and  2  lb. 
One  of  the  most  remarkable  instances  of  the  efforts  of 
post-horses,  is  that  which  occurred  in  1745,  when  the 
postmaster  of  Stilton  rode,  on  different  horses,  along  the 
London  road,  S 1 5  miles  in  1 1  hours  and  a  half,  or  above 
18  miles  an  hour.  As  the  English  saddle-horses  unite  su- 
perior action  with  sUengtb,  proportion,  and  beauty,  they 
are  in  high  request  even  in  many  countries  of  the  conti- 
nent. The  utmost  speed  of  an  English  trotter  is  consider- 
ed to  be  a  mile  in  about  2  minutes  and  51  seconds;  a  rate 
which  was  performed  some  years  ago  by  Archer, the  pro* 
perty  of  Marsden,  the  dealer.  The  London  dray-horses 
are  more  remarkable  for  mass  and  weight  than  for  hardi- 
ness or  vivacity.     The  Suffolk  punches^  as  they  are  call- 
ed, excel  in  drawing  decd^pulls.     Five  of  these  horses 
once  drew  thirty  sacks  of  barley  over  the  sandy  road 
from  Walton  to  Ipswich ;  and  one,  belonging  to  Mr. 
Constable  of  fast  Berghott,  drew  in  a  cart  ten  sacks  of 
flour,  each  weighing  twenty  stone  and  a  half,  for  five 
or  six  miles,  on  a  heavy  road.     The  true  Lanark  or 
Clydesdale  breed  of  draught- horses,  which  are  lighter 
in  the  body  than  the  preceding,  are  capable  of  exert- 
ing great  muscular  strength  for  a  short  push,  with- 
out being  injured  by  it,  are  reckoned  peculiarly  service- 
able in  hilly  districts,  and  are  not  only  hardy,  but  con* 
tented  with  coarse  and  frugal  fare.     The  mountain  po- 
neys   of  Wales  and  Scotland,  though  small,  are  ex- 
tremely hardy,  durable,  and  sure-footed.     The  sliellics^ 
.or  dwarf  poneys  of  Shetland  and  Orkney,  though  gnly. 
from  nine  to  eleven  hands  in  height,  brave  the  rigours 
of  our  northern  winters  in  the  open  air,  and  are  excel- 
lently calculated  for  traversing  the  rugged  paths  of  their 
native  hills. 

Of  the  various  modes  of  judging  of  a  horse's  age^ 
the  least  equivocal  is  a  careful  inspection  of  the  teeth. 
Five  days  after  birth,  the  four  teeth  in  front,  called 
nippers,  begin  to  shoot ;  they  are  cast  at  the  age  of  two 
years  and  a  half,  but  are  soon  renewed ;  and^  in  th^ 
following  year,  two  above,  and  two  below,  one,  name- 
ly, on  each  side  of  the  nippers,  are  also  cast;  at  four 
years  and  a  half,  other  four ;  next,  those  last  placed 
fall  out,  and  are  succeeded  by  other  four,  which  grow 
much  more  slowly.  From  these  last  four  corner- teeth 
it  is,  that  the  animal's  age  is  distinguished  ;  for  they  are 
somewhat  hollow  in  the  middle,  and  have  a  black 
mark  in  the  cavities.  At  five  years,  these  teeth  scarce- 
ly rise  above  the  gums;  at  six,  their  cavities  l>egin  tO' 
hll  up,  and  turn  to  a  brown  spot,  like  the  eye  of  a  gav* 
den  bean ;  -and,  .before  eight  years,  the  mark  generally 
disappears.  A  horse's  age  is  also  indicated  by  the  tusks ; 
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Maiology.  for  those  in  the  under  jaw  usually  shoot  at  three  years 
^^■^'V^**'  and  a  half,  and  the  two  in  the  upper  at  four ;  till  six, 
they  continue  sharp  at  the  points ;  but,  at  ten,  they  ap^ 
pear  long  and  blunted.  A  practised  observer  of  the  ge- 
neral aspect  of  a  horse  may  guess  at  its  age  pretty  accu- 
rately, as  we  judge  of  that  of  our  fellow-men,  by  the 
countenance  and  appearance.  In  certain  situations,  the 
acquisition  of  such  a  habit  becomes  the  more  desirable, 
beciause  jockeys  have  the  art  of  perforating  the  animal's 
teeth,  and  marking  the  hole  with  pitch,  or  some  other 
black  substance,  so  as  to  impose  on  the  unwary. 

At  the  age  of  two  years,  the  horse  is  in  a  condition 
to  propagate.  The  mare  is  generally  in  season  from 
the  latter  end  of  March  till  the  beginning  of  June ;  but 
her  most  violent  ardour  for  the  horse  continues  only 
fifteen  or  twenty  days.  She  goes  with  young  eleven 
months  and  some  days ;  continues  to  breed  till  the  age 
of  sixteen  or  eighteen  years ;  and  lives,  on  an  average, 
between  twenty  and  thirty  years.  The  foal  is  capable 
of  taking  solid  food  at  four  months,  and  may  be  wean- 
ed at  six  or  seven.  In  its  fourth  year,  :the  fore  feet 
may  be  shod,  and  the  hind  feet  six  months  after. 

The  horse  is,  strictly  speaking,  an  herbivorous  ani- 
mal, and  is  somewhat  more  scrupulous  in  the  choice  of 
his  food  than  most  other  domestic  quadrupeds.  In  the 
meadow,  for  example,  he  rejects  several  plants  which 
the  ox  crops  without  hesitation.  In  Sweden,  it  has 
been  calculated  4hat  he  eats  ^*2  species  of  herbs,  and 
rejects  212.  Marshy  pastures  are  veiy  unfriendly  to 
his  constitution ;  and  he  is  apt  to  indulge  too  freely  in 
succulent  herbage,  particularly  clover  and  luoem.  He 
is  fond  of  salt,  bread,  and  malt  liquors.  He  sleeps  on- 
ly from  four  to  six  hours  in  the  twenty-four,  and  fre- 
quently in  a  standing  posture.  He  is  apt  to  be  easily  start- 
led at  loud  or  unusual  sounds,  and  at  the  sight  of  unex- 
pected objects,  especially  of  a  dead  individual  of  his 
own  species.  If  properly  treated,  he  may  live  to  forty 
or  fifty  years. 

In  this  place,  we  purposely  forbear  from  entering  on 
the  various  diseases  to  which  this  highly  interesting  ani- 
mal is  liable,  and  which  are  properly  considered  under 
the  article  Farriery.  Neither,  surely,  need  we  en- 
large on  his  extraordinary  sagacity  and  affection,  on  his 
scicial  and  gregarious  dispositions,  his  love  ot  home, 
his  wonderful  docility,  and  the  harsh  and  unfeeling 
treatment  which  he  too  often  experiences  from  the  ca- 
price of  human  fashions,  and  especially  from  sordid, 
yet  fallacious  considerations  of  gain, 
ilickta-  '  ^'  hetmantis*    The  term  jicla  is  a  corruption  of  the 

Mongolian  czigitai,  or  rather  dshigetei,  which  signifies 

freai  ears.  The  animal  which  it  denotes  is  described 
y  Pallas,  in  the  nineteenth  volume  of  the  new  series 
of  the  Petropolitan  Transactions,  and  is  supposed  by 
that  naturalist  to  be  the  hetmonus  of  Aristotle.  If  so, 
it  seems  to  have  remained  almast  unnoticed  since  the 
time  of  Pliny,  who  mentions  it  as  a  native  of  Cappa- 
docia.  At  present,  it  occurs  in  the  desert  regions  be- 
tween the  Onon  and  the  Argun,  in  the  southern  parts 
of  Siberia,  and  especially  those  of  Gobi,  which  extend 
even  to  the  confines  of  China  and  Thibet.  Its  stature 
is  that  of  a  mule  of  the  common  dimensions,  its  length 
being  somewhat  more  than  ^\e  feet,  and  its  weight  from 
400  to  500  pounds.  The  head  is  large,  with  an  ap- 
pearance of  heaviness,  and  the  front  flattened ;  the  eyes 
are  of  moderate  size,  with  ash-coloured  irides;  the 
mouth  is  furnished  with  thirty-four  teeth ;  the  neck  is 
slender  and  compressed,  with  a  9oit  erect  mane,  and, 
pn  the  foretop,  there  is  a  tuilt  of  downy  hair  about  two 
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inches  in  length ;  the  body  is  rather  long ;  the  bresst  Vim>4 
large  and  protuberant;  the  back  somewhat  concave  and  "^r^ 
depressed,  with  the  flanks  and  hinder  part  thin,  as  in 
the  mule,  to  which  animal  its  general  conformation 
bears  much  resemblance  ;  the  limbs  are  lonj^  and  alen- 
der,  with  an  oval  callus  within  the  foreleg«i.  Thehoofi 
resemble  those  of  the  ass ;  and  the  tail,  which  is  two 
feet  in  length,  corresponds  with  that  of  the  cuw,  in 
being  naked  for  half  its  length,  and  having  the  tip 
hairy. 

During  summer  the  prevailing  cok>ur  of  the  antmai 
is  yellowish  brown,  with  the  -upper  partt>f  the  had, 
and  inner  parts  of  the  limbs,  tawny ;  but  the  inside  of 
the  hind  thighs  and  the  belly  are  said  to  be  sometimes 
whitish.  The  nose  is  white ;  the  mane  and  tsfl  aie 
blackish ;  and  the  back  is  marked  with  «  Ime  of  ches- 
nut,  or  deep  black,  extending  from  the  mane  to  the 
tail.  The  summer  coat  is  much  smoother  than  thit 
which  it  assumes  in  winter ;  for  the  hair  during  the 
latter  season  is  large,  and  it  also -changes  to  a  deeper  or 
more  ruddy  hue,  inclining  to  grc^  at  the  tips. 

Thejictas  are  of  a  very  social  disposition  amoog 
themselves,  living  together  in  troops  of  twenty  or  thir* 
tv,  or  sometimes  of  nearly  a  hundred.  They  hsimt 
the  open  plains,  which  abound  in  salt  marsheii  and 
they  never  approach  the  forests  or  mountainous  aitna* 
tions.  Each  of  the  troops  is  placed  under  the  gaidana 
of  a  leader,  which  is  constantly  on  the  watch  while  the 
others  repose  or  feed,  and  whidi,  in  case  of  danger, 
gives  the  signal  of  alarm  by  leaping,  and  looking  sted- 
fastly  at  the  object  which  excites  its  fears*  This  vigi« 
lant  scout  is  often  killed,  because  he  is  stationed  st  aooae 
distance  from  the  herd,  and  often  approaches  still  near* 
«r  the  hunters,  in  order  to  watch  them  attentively 
When  he  falls,  the  herd  do  not  disperee  till  many  of 
them  are  killed.  When  alarmed  and  put  to  flight,  they 
iiart  along  with  the  swiftness  of  the  antelope.  Thqr 
iiave  the  senses  of  sight  and  smell  In  exquisite  perfe^ 
tion.  In  their  manners  they  are  naturally  timid ;  but, 
when  densely  pursued,  are  very  fierce,  and  defend  them- 
selves  both  with  their  feet  and  teeth.  Their  neigh  it 
shriller  than  that  of  the  horse.  The  females  go  widi 
young  from  August  till  the  following  spring,  when 
each  produces  one,  or  rarely  two  young.  The  people 
of  the  deserts  pursue  them  only  for  the  take  of  their 
flesh  and  skin,  the  former  of  which  they  esteem  a  ddi- 
cacy.  From  the  untractableness  of  their  diipositiMii 
there  seems  to  be  little  probability  of  rendering  them 
essentially  serviceable  as  beasta  of  draft  or  burthen. 

*  E,  asmus.  Although,  in  our  own  own  coontry,  As> 
this  species  is  far  less  common  than  the  horse,  it  isstiil 
sufficiently  known  to  render  any  particular  descriptioa 
unnecessary..  In  many  parts  of  Asia,  in  its  native  vild^ 
it  is  far  superior,  both  in  point  of  beauty  and  vivsdty, 
to  the  dwindled  and  dejected  appearance  which  it  ex- 
hibits in  our  northern  climates,  and  in  habitual  aerri« 
tude.  In  its  natural  state,  it  chiefly  occurs  in  the  dry 
and  mountainous  deserts  of  Tartary*  and  in  the  sooth- 
em  parts  of  India  and  Persia.  It  is  also  said  to  be  met 
with  in  Africa,  and,  though  very  rarely,  in  some  psrti 
of  Syria  and  Arabia,  where  in  ancient  times  it  was 
very  common.  The  wild  ass  stands  higher  on  its  limb* 
than  individuals  of  the  domesticated  breed,  and  ita  legs 
are  more  slender  in  proportion.  Its  hair  is  very  fine, 
light  coloured,  soft,  and  silky*  and,  on  some  psrts, 
marked  by  a  few  obscure  waves  or  undulations ;  hut 
the  native  ass  of  India  is  feeble,  small,  bow-legged,  smI 
apt  to  be  short-winded.     Wild  asses  live  in  sinall  herdt. 
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sbiy.  arc  timid  unci  vigilant,  being  regularly  conducted  by  a    term  of  geatotion  is  nearly  twelve  months ;  and  the  pro-  Maaology. 
leader,  and  poaaesaine  the  aenaea of  amelling  and  hear-    duce  is  uaually  one.  though  aometimea  two.  '^~f  -^ 

ing  in  an  eminent  degree.  Their  favourite  food  con-  -  The  skin  of  the  aas,  from  ita  hardneaa  and  elasticity, 
sisU  of  the  wild  planU  of  the  deaert,  and  of  bitter  lac-  ia  capable  of  being  converted  to  varioua  uaea,  being  ma- 
tescent  herbs,  ix  is  likewiae  worthy  of  remark,  that  nufactured  into  ahoea,  heads  of  druma,  &c.  and,  when 
they  prefer  brackish  to  freah  water.  vamiahed  ovdr  in  a  particular  manner^  it  ia  cut  into 

The  ass,  like  the  horae,  waa  imported  by  the  Spa*  leavea  for  pocket-books.  The  inhabiunt^  of  acme  of 
Diards  into  America,  where  it  haa  greatly  multiplied,  the  eaatem  countries  make  of  that  part  of  it  which  ia 
and  even,  in  aome  <»aes,  become  troubleaome  from  ite    near  the  rump  what  they  call  wgri,  which  we  have 

numbers.  When  allowed  to  run  wild,  they  have  all  the  corrupted  into  shaffreen.  In  Tartary,  tlie  ileah  of  the 
fleetnesa  of  horaes,  and  neither  declivitiea  nor  preci-  wild  aaa  ia  reckoned  not  inferior  to  that  of  the  boar ; 
picea  can  easilv  retard  their  career.     When  attacked,    but  that  of  the  ilomeatic  variety  ia  certainty  hard,  dry. 

they  defend  tbemaelvea  by  meana  of  their  heela  and  and  stringy.     The  milk  ia  light,  eaay  of  digestion,  and 

mouth,  and  with  auch  addreaa,  that,  without  slackening  so  aalutary  to  delicate  constitutions,  that  it  is  recom* 

tiieir  pace,  they  often  maim  their  pursuers.     But  after  mended  as  a  apecific  in  pulmonary   complainta.     In 

being  doomed  to  bear  their  first  load,  their  awiftneaa  aome  parta  of  the  continent  it  ia  occaaionally  uaed  as  a 

leems  to  forsake  them,  and  they  aoon  contract  the  atu-  cosmetic. 

dlooka  and  the  dulness  -for  which  they  are  prover-        Although  individual  horaes  and  asses  frequently  be-  Mule  ana 
tray  something  like  constitutional  antipathies  to  one  hiaaj. 

In  Spam,  the  breed  of  asses  has,  by  care  and  atten-  another,  they  nevertheless  sexually  intermingle,  and 
tioo,  been  greatly  improved,  inaomuch  tiiat  in  that  give  riae  to  the  hybrid  offspring,  denominated  muk 
country  they  are  atrong.  «legant.  and  atately,  and  are  and  Atnny.  the  former  being  the  produce  of  the  jack-asa 
ofbn  fifteen  hands  high.  Egypt  «id  Arabia  likewise  and  the  mare,  and  the  latter  of  the  horse  and  the  she« 
excel  in  large  and  huidsome  asaea,  which  often  fetch  ass.  The  mule  is  considerably  the  larger  of  the  two, 
a  higher  price  than  the  horaea.  and  which,  in  their  atti-  aaauming  more  the  appearance  and  dimenaiona  of  the 
tudtt  and  movements,  manifest  a  degree  of  noble  grace-  mare  than  of  the  ass.  Its  fore  parts  are  better  shaped ; 
fttbesa  unknown  even  jn  thoae  of  Spain.  With  great  the  cheat  ia  broader  and  more  elegant ;  the  rump  full* 
tnreneia  <if  foot  they  combine  quickneaa,  alacrity,  and  er,  the  haunchea  are  amoother,  and  the  aidea  rounder. 
ease  in  all  their  pacea.  Being  more  hardy  than  the  In  the  head,  and  the  other  extremitiea.  it  beara  aome  re- 
horses,  they  are  preferred  to  them  for  long  journeya  and  semblance  to  the  male  parent.  The  hinhy.  pn  the  con« 
pilgrimages  across  the  deserts.  In  our  own^  and  scmie  trary,  obviously  partakes  of  the  dimenaiona  and  appear- 
other  countriea  in  modem  Europe,  a  defect  of  good  ance  of  the  mother  aaa.  Ita  chest,  however,  is  thmner; 
sense  and  humanity  has  doomed  this  unfortunate  ape-  its  back  more  ridged ;  its  rump  sharper,  and  its  head 
cies  to  n^lect,  contempt,  and  oppression.  Among  its  longer,  and  not  so  thick  in  prc^x>rtion  :  whereas  the 
most  able  eulogiata,  we  may  cite  the  Count  de  Buffon  head  of  the  mule  ia  both  thicKcr  and  ahorter  than  that 
and  the  Abb^  de  k  Pluche.  of  the  mare.    The  ^il  of  the  hinny  ia  covered  with 

To  the  peasants,  theae  animala  are  much  rooredeaire*  longiah  hairs,  while  that  of  the  mule  exhibits  little  else 

able  than  norses.  because  they  not  only  have  greater  than  abort  hair.    The  eara  of  the  mule  are  longer  than 

proportionate  strength  of  body,  and  are  more  sure  foot-  thoae  of  the  horae.  and  those  of  the  hinny  are  shorter 

ed,  but  also  because  they  are  infinitely  more  healdiy.  than  those  of  the  ass.     Of  these  two  hybrid  animals* 

and  kept  at  much  less  expense.     So  hardy,  indeed,  is  the  mule  is  by  far  the  moat  generally  cultivated,  be» 

their  temperament,  that,  even  in  the  depth  of  winter,  cauae  it  ia  much  more  robuat  and  hardy,  and  every  way 

the  moat  wretched  hovel  will  auffice  to  ahelter  them  fnmi  more  fitted  for  the  purposes  of  riding,  draft,  and  bur« 

the  cold;  and  such  is  their  sobrtetv,  that  they  can  sub-  then.     The  mule  is  longer  lived  than  either  the  horse 

sist  on  vegetables  which  most  quadrupeds  refuse  to  eat  or  ass,  less  liable  to  disease,  and  more  capable  of  vigo- 

The  thistle  and  plantain,  which  generally  grow  in  waste  rous  exertion.     These  remarks,  however,  apply  to  such 

places,  and  along  the  aidea  of  highwaya,  afford  them  a  aa  are  properly  bred,  and  not  to  the  degenerate  few  pro* 

velcomefeaatat  the  dose  of  their  daily  toils.  duced  ftt>m  diminutive  parenta  in  this  country.     In 

When  young,  the  ass  is  generally  of  an  unhandsome  Spain,  fifty  or  sixty  guineas  are  no  uncommon  price 

appearance,  and  ia,  moreover,  ga^  and  frolicsome;  but  for  a  good  mule;  and  people  of  the  first  rank  rear  or 

age,  harah  treatment,  and  exceaaive  fatigue,  freauently  purchaae  auch  for  carriages.    The  mule  and  hinny  are 

render  him  slow^  dull,  and  headstrong.    Yet  ne  ac-  mcapable  of  propagating  with  one  another ;  and,  al- 

qaires  a  strong  attachment  to  his  master,  whom  he  will  though  in  hot  countries,  instances  have  occurred  of  their 

often  recognize  in  a  crowd ;  he  is  familiar  with  all  the  fertile  union  with  the  parent  species,  the  offspring  of 

places  where  he  has  lived,  and  retains  a  distinct  recol«  such  a  connection  remains  for  ever  barren. 
lection  of  all  the  roads  along  which  he  has  been  accus-        The  mule  has  become  a  proverbial  synonyme  of  o&- 

tomcd  to  travel.     When  loaded  beyond  his  strength,  he  siinate,  probably  because  it  resisU  ill  treatment  with 

apresses  his  uneasiness,  by  lowering  his  head,  and  firmneaa.  and  ia  not  easily  compelled  to  deviate  from 

bending  down  hia  eara.     If  greatly  abuaed.  he  will  open  the  path  which  it  marka  out  for  itaelf.     It  ia,  however* 

his  mouth,  and  draw  back  hia  lipa  in  a  diaagreeable  extremely  sure  footed,  and,  in  most  cases,  the  best  judge 

""*nner.    He  is  much  afraid  of  wetting  his  feet,  and  of  its  own  movements.    "  It  is  entertaming."  says  a 

^ul,  even  when  loaded,  turn  aside  to  avoid  the  dirty  faoetioua  traveller,  in  deacribinff  a  journey  in  the  Alps* 

P^rtaof  the  road.    He  ia  alao  capable  of  being  trained  "  to obaerve  the  prudence  of  theae  animala  in  making 

J?k  ""*  ro*"y  tricka  and  antica,  various  inatanoea  of  their  way  down  auch  dangeroua  rocka.     They  aome- 

^nich  are  recorded  by  Leo  Africanua,  Gesner.  Pennant,  tjmea  put  their  heada  over  the  edge  of  the  precipice^ 

^L,  and  examine  with  anxioua  drcumapection  every  poaaible 

Ine  natural  duration  of  the  aaa's  life  is  from  25  to  way  by  which  they  can  descend,  and  at  length  are  sui^ 

wyears.    Though  capable  of  propa^atin^f  at  two  years,  to  &x  on  that  which,  upon  the  whole,  iathe  beat.  Hav- 

«  ooes  not  attain  to  perfect  matunty  till  four.    The  ing  observed  this  in  several  instancea,  I  laid  my  bridle 
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MtEohgy.  on  the  neck  of  my  tnule»  and  allowed  him  to  take  his 
~  own  way,  without  presuming  to  controul  him  in  the 
smallest  degree. 

"  This  is  doubtless  die  best  method,  and  what  I  re- 
commend to  all  my  friends  in  their  journey  through 
life^  when  they  have  mules  for  their  companions." 

*  E.  tehra.  In  sise,  this  species  equals,  or  rather  sur^ 
passes  the  ass.  The  head  and  ears  ste  well  shaped, 
and  of  moderate  dimensions;  the  ground  colour  is  ei- 
ther milk  or  cream  white,  with  a  very  slight  dash  of 
buff,  or  pale  ferruginous;  and  the  numerous  stripes, 
which  are  disposed  with  the  nicest  symmetry,  are  either 
black,  or  blackish  brown,  running  in  a  transverse  direc- 
tion both  on  the  body  and  limbs,  and  in  a  longitudinal 
one  down  the  face,  while  their  regular  and  elegant  (gra- 
dations and  flexures  cannot  be  viewed  without  admira- 
tion. The  tail  is  of  moderate  length,  round,  rather 
slender,  marked  with  small  blackish  bars,  and  termma- 
ted  by  a  thickish  tuft  of  brown  or  black  hairs. 

Large  herds  of  sebras  assemble  in  the  day-time  in 
the  extensive  plains  of  interior  Africa,  and,  by  their 
liveliness  and  beauty,  cheer  and  adorn  the  dreariness  of 
the  surrounding  scenery.  They  abound  in  some  of  the 
districts  not  far  from  the  Cape  of  Good  Hope;  but  hi- 
therto they  have  not  been  successfully  trained  either  to 
the  saddle  or  the  yoke.  Le  Vaillant  compares  their  cry 
to  the  whizzing  sound  of  a  stone  projected  along  a  sur- 
face of  ice.  According  to  the  same  writer,  their  alleg- 
ed untameable  disposition  is  a  mere  prejudice  of  learn- 
ed naturali<;ts,  since  savage  Africans  consider  them  as  a 
fit  substitute  for  the  horse.  If  caught  young,  and  rear- 
ed with  kindness,  we  have  little  doubt  that  they  might 
be  rendered  subservient  to  domestic  purposes.  As  the 
Hottentots  hunt  the  zebra  merely  for  the  sake  of  the 
flesh,  it  is  no  wonder  that  it  should  regard  man  rather 
as  its  foe  than  its  protector ;  and,  when  it  happens  to 
be  taken  alive,  it  is  not  surprizing  that  it  should  be  per- 
verse and  mischievous,  or  that  it  should  refuse  obedi- 
ence to  that  being  from  whom  it  has  so  seldom  expe- 
rienced mercy. 

Several  individuals  of  this  species  have,  at  different 
times,  been  exhibited  in  England,  one  of  which,  a  fe- 
male, was  decoyed  into  union  with  a  jack-ass,  painted 
like  a  male  zebra,  and  not  only  conceived,  but  produced 
a  fine  large  foal. 
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III.   NscTOPoDA,  or  M  %mmalia  with  Swimming 

Paws. 

Order  X,    AMPHIBIOUS. 

The  four  feet  apparent ;  no  spiracles ;  a  pelvis ;  grind- 
ers, and  often  tusks ;  cutting  teeth  sometimes  wanting ; 
clavicular  hones ;  body  usually  covered  with  hair ;  a 
small  csecuro ;  bone  in  the  penis.  Resident  both  on  the 
land  and  in  the  water. 

1.  Genus  Phoca,  Lin.  &tf.  Six  upper  cutting  teeth, 
four  lower,  and  equal ;  tusks  long,  strong,  and  point- 
ed ;  grinders  with  a  lobed  and  sharp  crown ;  hind  feet 
placed  at  the  extremity  of  the  body,  in  the  same  direc- 
tion with  it,  and  serving  the  purpose  of  a  caudal  fin; 
fore  feet  also  adapted  to  swimmnig,  and  furnished  with 
five  claws ;  a  very  short  tail  between  the  hind  feet ;  ex- 
ternal ears  either  small  or  wantin^^.  Resident  chiefly 
on  sea  coasts,  especially  in  the  northern  countries. 

This  is  properly  a  marine  family,  though  one  or  twa 
of  the  species  may  also  be  met  with  in  fi«sh  water ;  and 


all  are  so  constituted*  m  to  require  occa«onsl  inlcrrali  Hud^ 
of  repose  on  the  land,  rocks,  or  floating  ice,  fonakin^  ""^ 
the  water  at  particular  periods  in  great  crowds,  and  as- 
sembling on  the  shores,  or  penetrating  into  caveraoos 
recesses,  edpecially  during  the  breeiing  season,  in 
most  of  the  species,  the^ramea  m>nk  is  supposed  to  re> 
main  open,  which  enables  them  to  suspend  their  re»pi> 
ration  for  a  considerable  time  together.  Still,  bowcTer, 
they  are  obliged  at  intervals  to  thrust  their  notes  above 
the  surface  ik  the  water,  in  order  to  rejt^  the  vitiated 
air  of  their  lungs,  and  take  in  a  fresh  supply.  Of  tlie 
fore  legs,  which  outwardly  appear  to  be  very  short,  the 
parts  called  by  anatomists  brachium  and  aiUebrachum, 
are  concealed  under  the  skin  of  the  breast,  the  wrist 
being  the  first  joint  on  the  outside.  Of  the  hinder 
extremities,  in  like  manner,  neither  the  thighs  nor  legs 
are  visible.  Owing  to  this  sin«^ular  structure  of  limbe, 
seals  crawl  on  land  with  awkwardncs  and  apparent  dif- 
ficulty, but  move  easily  and  gracefully  in  their  proper 
element.  By  means  of  their  fore  feet,  they  can  lay 
hold  on  objects  with  sufficient  firmness  to  drag  then* 
selvea  up  shores,  and  even  over  shoals  of  ioe,  bowe?a 
slippery  they  may  be.  They  are  observed,  indeed,  b 
move  with  more  quickness  than,  from  their  geoeni 
form  and  appearance,  might  be  expected,  iniorauch  that, 
though  dangerously  wounded,  the  hunters  are  freqoent* 
ly  unable  to  overtake  them,  before  they  get  to  the  wa- 
ter's edge,  and  precipitate  themselves  beyond  their 
reacli.  There  are  no  large  medullary  cavities  even  in  their 
long  bones.  The  crystalline  humour  of  their  eyes  isneirly 
as  spherical  as  that  of  the  same  organs  in  mh.  Theic 
animals  do  not  attain  to  their  full  grovrth  for  several 
years;  and  Buflbn  b  inclined  to  believe  that  the  dsn- 
tion  of  their  lives  often  extends  beyond  a  century.  It 
is  a  prevalent  opinion  that  they  never  go  beyond  found* 
ings,  or  far  from  the  shore ;  but  those  which  Captaia 
Cwk's  people  encountered  in  the  South  Seas  prove  the 
contrary. 

The  ^«males  produce  two  or  three  young,  generally 
in  the  winter  season ;  continue  to  feed  them,  for  twelve 
or  fifteen  days,  in  the  place  where  they  weie  first 
brought  forth  ;  and  suckle  them  nearly  in  an  uprij^ht 
position,  resting  on  their  hind  legs.  When  the  cobi 
have  acouired  sufficient  strength  to  contend  with  the 
waves,  tne  mother  conducts  them  into  the  watet,  and 
teaches  them  to  swim  about  and  seek  for  food.  TbeaC- 
tadiment  of  seals  of  the  same  species  to  one  another, 
and  especially  to  their  own  ofispring,  is  highly  interest* 
ing.  Though  they  appear  to  be  much  more  partial  to 
cold  than  to  warm  climates,  yet  some  of  them  are  found 
in  almost  every  sea^  living  on  fish  and  other  marine  aoi* 
mals.  Though  bold,  dirty,  and  Oiiarrelsoroe,  they  are 
very  capable  of  being  tamed.  Button  properly  remarkii 
that  some  of  the  species  are  furnished  with  eiternal 
ears,  whilst  others  have  only  small  auditory  orifices; 
and,  ftom  this  distinction,  he  deduces  a  natural  «ubdi« 
vision ;  but  lie  has  incautiously  limited  the  presence  sf 
external  ears  to  the  Unina  and  Jiibata^  whereas  it  Itks- 
wise  characterises  the  CMienw,  Faiklandicat  Porcina, 
and  Flavescens, 

*1  P.  leoninOy  Lin.  PoiiU'nosed  ^Settl,  or  Sea  Um- 
Body  cinereous  bmvm,  head  of  the  male  crested  on  the 
fore-part.  2.  P.  crUtata,  Lin.  Crested  Seal.  Grey,  with 
a  folding  skinny  crest  on  the  forehead.  3.  *  P.  wti^, 
Lin.  Ursine  Seal,  or  Sea  Bear,  Bared,  nose  flattith,  fore- 
feet shaped  like  fins.  *4.  PJtibata,  Lin.  Maned,  or  Lat 
fdne  Seal,  or  Sea  Lien,  Reddfsli«brown,  with  a  U^it 
mane  routKi  the  neck  of  the  male.    5.  P.  barbata,  L^n. 
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alflgy.  Gi-eai  Seal.  No  eiternal  ears  ;  head  smooth;  body  black-    which  they  termed  lafnb.  The  epithet  leofiitia,  however,  Muzolo^y. 

C^  ish  above,  white  beneath.     6.  •P.  vUuHna,  Lin,  Com-    and  the  expression  sea^Hon,  adopted  by  the  elegant  edi-  '^■^V^^ 
mtm  Seal,  Sei  Calf,  or  Sea  Dog.     Head  earless,  neck    tor  of  Anson's  Voyage,  are  particularly  unfortunate  ap- 
sniooih,  body  dark  coloured.     7.  P-  Groeniandica,  Lin.    pellations,  because  they  tend  to  confound  the  present 
Harp  SeaL  Head  smooth,  and  earless ;  body  grej,  with    species  with  thejuhaia. 

a  black  dorsal  cresoent^  of  which  the  horns  point  down-  *  P.  ursitia.  Measures  from  six  to  nine  feet  in  length.  Ursine 
wards,  along  the  sides.  8.  P.  hispida,  Lin.  Rough  Seal,  and  weighs  about  800  pounds.  This  species  is  very  ge«  seal. 
Sub-auriculated;  head  smooth;  body  pale  brown,  and  co-  nerally  diffused  over  the  world.  In  the  seas  of  Kamt- 
vered  with  rising  bristly  hair.  9.  P.  pusilla,  Lin.  Lit"  schatka,  and  about  the  uninhabited  islands  situated  be- 
ile  SeaL  Sub-auriculated ;  body  dusky ;  head  smooth,  tween  Asia  and  America,  it  occurs  in  great  multitudes. 
10.  P.  lupina,  Urigtie  SeaL  Earless ;  head  like  that  of  a  Steller,  who  had  ample  leisure  to  contemplate  their 
dog;  fore  feet  fin-shaped.  11.  P.  hicoloTt  Lin.  Pied  structure  and  history,  informs  us,  that  they  migrate 
SeaL  Without  external  ears ;  brown,  variegated  with  from  these  inhospitable  shores  in  the  month  of  June, 
wkite,  nose  lengthened ;  membrane  of  the  hind  feet  ex-  and  return  about  the  latter  end  of  August,  or  begin- 
panded  in  form  of  a  crescent.  12.  P.  monachuSf  Lin.  ning  of  September,  in  a  reduced  and  emaciated  state. 
Hooded,  or  Mediterranean  Seal.  Earless,  with  four  cut-  On  dissectmg  some  of  them  at  this  period,  the  stomach 
tmg  teeth  in  each  jaw,  fore-feet  undivided,  the  hind  and.  intestines  were  found  to  be  empty ;  whence  it  has 
£D-shaped  and  clawkss.  IS.  P.  longicoiUs,  hin.  Long'  been  conjectured,  that,  during  the  breeding  season, 
necked  SeaL  Witiiout  external  ears ;  long-necked,  fore*  which  occurs  in  their  absence,  they  take  little  or  no 
feet  fin-shaped,    l^  P.  FalklaHdica,h\n,  Falkland  Isle    food. 

SeaL  Cinereous,  with  small  pointed  ears,  and  furrow-  The  ursine  seals  are  covered  with  long,  thick,  and 
ed  cutting-teeth.  15.  P.  teatudinea^  Lin.  lortoise*  bristly  hair»  which  is  black  on  most  of  die  body,  but 
headed  Seal.  Head  shaped  like  that  of  a  tortoise,  neck  yellowish  or  rufous  on  the  sides  and  feet.  Under  this 
slender.  l6.  P.  fasctala,  Lin.  Ribbed  Seal.  Blackish,  is  a  sort  oifelt,  or  fine  hair,  which  is  shorty  and  very 
with  a  squarish  dorsal-yellow- band.  17.  P.  leporinat  sofl.  During  the  greatest  part  of  the  yen*,  they  are 
Lin.  Leporine  seaL  Fur  white,  soft,  and  somewhat  furnished  witn  a  layer  of  fat  about  four  inches  thick, 
erect  18.  P.porcina,  Lin.  Porcine  seal.  Eared,  with  and  of  a  disagreeable  taste.  The  nose  resembles  that 
hog-like  snout,  and  five-toed  feet.  19.  P,^flave$cens,  of  a  pug-dog;  the  nostrils  are  oval ;  the  lips  thick,  and 
Lin.  Yellowish  seat.  Yellowish,  with  pointed  ears,  serrated  within  ;  the  whiskers  long  and  white,  and  the 
20.  P.  CkiUnais,  Lin.  Chili  seaL  Ears  somewhat  long ;  teeth  lock  into  one  another  when  the  mouth  is  closed, 
five  toes  on  each  foot.  ^        The  eyes,  which  are  large,  prominent,  and  black,  with 

i-        *  P.  leomna.     When  fully  grown,  this  animal  mea-    an  emerald-green  pupil,  are  provided  with  a  fleshy  or 

K«l-  Bures  from  eleven  to  eighteen  feet  in  length,  and  from  nictitating  membrane,  by  which  they  may  be  occasion- 
leven  to  eleven  in  circumference.  The  skin,  which  is  ally  fenced  and  covered.  The  tail  is  only  two  inches 
an  inch  thick,  is  covered  with  a  yery  shorty  shaggy,    long. 

and  glossy  hair,  of  a  cinereous  hue,  and  sometimes        The  history  of  these  seals,  as  detailed  by  Steller, 
slightly  tinged  with  olive.    The  blubber  under  the    Kracheninnikow,  Pennant,  and  others,  is  by  no  means 
ikin  is  a  foot  in  thickness,  and  yields  about  five  hun-    destitute  of  interest.     While  thousands  of  them  may 
dred  pints  of  oil.    The  quantity  of  blood  in  each  indi-    be  obs^ved  on  their  favourite  shores,  they  associate  in 
▼idoal  is  also  very  considerable,  and  will  sometimes  fill    families,  and  keep  their  respective  boundaries  or  st»- 
two  hoesheada.     The  male  is  at  once  distinsuished  by    tions.     Each  family  consists  of  one  male,  and  usually 
a  singular  appendage,  or  prcgecting  snout,  which  hangs    eight  or  ten,  but  sometimes  fifteen,  twenty,  or  more  fe- 
several  inches  over  the  lower  jaw,  and  the  upper  part  of    males,  with  their  yoimg  oflspring.     The  male,  for  the 
which  consists  ofa  loose  wrinkledskin,  like  a  cock's  comb,    most  part,   conducts  his  own    family,    preserving  it 
which,  when  the  animal  is  irritated,  is  capable  of  infla-    distinct  from  conterminous  tribes.     Hostilities,  how- 
tion,  so  as  to  give  the  nose  an  arched  or  hooked  appear^    ever,  occasionally  originate  in  rival  jealousies,  and  the 
snce.    The  whiskers  are  white,  and  ringed  with  red.       vanquished  horde  is  annexed  to  that  of  the  conqueror. 
The  bottle-nosed  seals  abound  about  the  Straits  of    When  only  two  chiefs  are  engaged  in  the  combat,  they 
Magellan,  Juan  Fernandez,  and  the  Falkl&nd  Islands ;    pause  at  intervals,  lying  down  near  each  other,  and  then, 
and  as  Steller  likewise  saw  them  at  Bhering's  Island,    starting  up  simultaneously,  renew  the  battle,  fighting 
snd  on  the  coast  of  Kamtschatka,  we.  may  presume    with  their  heads  eract,  and  turning  them  aside  to  shun 
that  they  equally  inhabit  both  hemispheres,  and  may    the  blows.  While  their  strength  continues  nearly  equal, 
probably  be  found  in  all  latitudes.     Their  manners  and    they  make  use  only  of  their  fore  paws  ;  but  the  mo« 
habits  nearly  corresp(xid  with  those  of  the  yrsina;  but    ment  that  one  of  them  begins  to  relax  in  the  strife,  his 
thej  pass  the  summer  in  the  sea,  and  the  winter  on  the    adversary  seizes  him  with  his  teeth,  and  throws  him 
land.    When  on  land,  they  live  on  such  plants  as  grow    on  the  ground.     So  deep  are  the  mutual  wounds  of 
on  the  sides  of  running  waters ;  and,  when  not  occu.    these  creatures,  Uiat  they  might  be  misUken  for  the 
pied  in  feeding,  they  usually  sleep  in  the  mud,  and  are    cuts  of  a  sabre  ;  but  the  animals  are  very  tenacious  of 
not  easily  roused  from  their  profound  slumbers.     Tbev    life,  and^ have  been  known  to  survive  wounds  which 
have  the  precaution,  however,  to  sUtion  male  sentinels    would  have  instantly  proved  fatal  to  most  quadrupeds, 
nnind  their  haunts^  to  awaken  them  on  the  approach    The  old  ones  are  so  intent  on  guarding  their  own  limits, 
of  danger.    Their  cries  are  noisy  and  discordant,  some-    that  they  snap  at  every  invader,  and  give  him  battle, 
trmes  resembling  the  grunting  of  hogs,  and  sometimes    in  the  course  of  the  contention,  they  insensibly  im- 
we  neighing  of  horses.    The  males  frequently  contend    ptnge  on  the  confines  of  their  neighbour,  who  instant- 
for  the  females,  and  bite  one  another  very  severely,    ly  joins  in  the  conflict,  till  at  length  the  discord  rages 
I  L^""*  **r"^  *''^^'  ""^  sometinjes  three  at  a  litter,    along  the  whole  shore,  and  is  proclaimed  by  hideous 
Lord  Anson's  people  killed  many  of  this  species  in  the    growlings.   In  proportion  to  the  violence  of  these  dead- 
isle  of  Jtian  Femandei,  lor  food,  and  called  their  flesh    ly  feuds  seems  to  be  the  warmth  of  attachment  that 
9eef,  to  distinguish  it  from  that  of  the  common  seal,    subsists  between  the  members  of  the  same  family.  The 
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Mafology.  old  males^  which  lead  a  solitary  life,  are  observed  to 
^"^^  be  more  peevish  and  quarrelsome  than  the  others,  and  . 
shun  not  the  approach  of  man.  The  females,  on  the 
other  handy  in  the  moment  of  danger,  are  chiefly  occu- 
pied in  protecting  their  youn/^,  and,  though  wounded, 
will  frequently  carry  them  off  to  sea  in  their  mouth. 

When  these  seals  come  out  of  the  water,  they  shake 
themselves,  lie  down  to  bask  in  the  sun,  and  wag  their 
hind  legs,  as  a  dog  does  his  tail.  Sometimes  they  lie 
on  their  back,  and  sometimes  roll  themselves  up  into  a 
ball,  and  fall  asleep.  Their  cubs  are  lively  and  spor- 
tive, and,  in  their  sham  fights,  tumble  one  another  to 
the  ground,  while  the  male  parent  eyes  them  with  com- 
placency, and  expresses  his  approbation  by  licking  and 
Kissing  them.  It  has,  moreover,  been  remarked,  that 
the  ursine  seals  modify  their  cries  according  to  the  cir- 
cumstances or  passions  which  predominate.  In  a  state 
of  repose  on  land,  the  females  and  their  young  utter  a 
noise  whidi  has  been  compared  to  the  distant  oleatin^ 
of  sheep  and  calves  ;  when  they  suffer  pain  or  weari- 
ness, they  bellow ;  and  when  they  have{been  assailed 
by  blows,  or  conquered  in  battle,  they  blend  their  groans 
with  a  lugubrious  hissing,  like  that  of  the  sea-otter  ; 
in  their  combats  they  roar  like  the  lion ;  and  joy  or 
victory  they  express  by  a  shrill  call,  frequently  repeat- 
ed. Their  external  senses,  especially  that  of  smell,  are 
said  to  be  very  acute ;  nor  is  their  progressive  motion 
by  any  means  so  sluggish  as  the  conformation  of  the 
feet  would  seem  to  indicate ;  for  they  crawl  along  near- 
ly as  fast  as  a  man  can  run  ;  and  they  oflen  swim  at 
the  rate  of  seven  or  eight  miles  an  hour.  In  their  gam- 
bols near  the  shore,  they  toss  and  tumble  about,  some- 
times swimming  on  their  back,  and  sometimes  on  their 
belly ;  or  they  will  remain  for  a  little  in  a  vertical  po- 
sition, or  dart  from  the  water  to  the  height  of  several 
feet. 

The  females  of  this  species  go  about  ten  months  with 
young,  and  produce  one,  or  rarely,  two,  in  the  month 
of  June,  chiefly  on  the  deserted  islands  of  the  northern 
hemisphere.  They  give  suck  till  the  end  of  August. 
The  flesh  of  the  young  is  reported  to  savour  of  lamb 
and  sucking  pig ;  but  that  of  the  adults  is  black,  and 
extremely  disgusting  to  palates  of  any  delicacy. 

On  Bhering's  island  these  creatures  were  found  in 
such  numbers  as  to  cover  the  whole  shore ;  so  that  tra- 
vellers, for  their  own  safety,  were  obliged  to  leave  the 
sands  and  level   country,  and  go  over  the  hills  and 
rocky  parts. 
Mined  leal.      *  ^*  jubala.    This  is  the  largest  of  the  eared  seals, 
Plate        being  from  ten  to  fourteen  feet  in  length,  and  weighing 
CCCLVIII.  1500  or  1600  pounds.    Still  greater  dimensions  have 
^'g*  ^7,       i^gji  ascribed  to  such  of  them  as  frequent  the  Falkland 
Islands,  namely,  twenty*  five  feet  in  length,  and  nineteen 
or  twenty  feet  round  the  shoulders.     The  diameter  is 
nearly  equal  throughout,  thus  differing  from  the  gene- 
ral form  of  the  family.    The  females  are  considerably 
shorter,  and  more  slender  than  the  males,  seldom  ex- 
ceeding seven  or  eight  feet  in  length.    The  upper  lip 
projects  over  the  under,  and  both  are  furnished  with 
five  rows  of  whiskers  like  bristles,  or  rather  quills,  suf 
ficiently  strong  to  be  used  as  tooth-picks;   the  ears 
are  conical,  and  only  six  or  seven  lines  long ;  the  eyes 
are  large,  prominent,  f\imished  with  a  nictitating  mem- 
brane, witn  the  pupil  of  a  fine  emerald  green,  and  the 
greater  angle  as  if^  stained  with  cinnabar.     The  male 
differs  from  every  other  marine  animal  by  its  mane  of 
thick,  waving,    a^^  fulvous  hair,  about  three  inches 
long/ which  covlTS  the  fore-head,  cheeks,  neck,  and 
breast,  and  is  erected  when  the  imimal  is  irritated* 


This  species  inhabits  the  shores  of  the  Msgvllinic  Mi 
Straits,  the  Penguin,  Seal,  Falkland,  and  Korile^ 
Islands,  the  coast  of  Kamtschatka,  &c.  In  June,  July, 
August,  and  September,  they  abound  in  Bbering^i 
Island,  to  which  they  resort  for  the  sake  of  quiet  partu- 
rition and  suckling  their  young.  Like  the  preceding 
species,  they  are  polygamous,  each  family  confuting  d 
a  full-grown  male,  ten  or  twelve  females,  and  fifteen  or 
twenty  young.  These  keep  apart  from  those  of  the 
ursine  or  bottle-nosed  tribes,  wnich  they  seem  little  in. 
clined  to  attack ;  and,  unless  rendered  despertte  by 
wounds,  they  retreat  from  man.  The  seal-honten  pn* 
fer  taking  them  by  surprise  on  land,  to  hiipooning 
them  in  the  water,  as,  wnen  galled  with  woands,  they 
frequently  overturn  the  boat  The  Kamtschatludila 
pursue  them  more  from  ideas  of  honour  and  glorv,  dun 
from  any  benefit  that  can  accrue  from  die  spod.  In 
the  chace  of  a  single  sea-lion,  these  savages  wdl  expoie 
themselves  to  the  greatest  dangers,  wandering  ow  die 
waves  for  days  together,  without  any  other  guide  than 
precarious  glimpses  of  the  sun  and  moon ;  and  he  who 
Kills  the  greatest  number,  either  l^  the  blows  of  t  long 
stick,  or  by  poisoned  arrows,  is  regarded  as  die  moa 
heroic.  As  the  adventurous  sportsmen  deem  it  ignoble 
to  leave  any  of  their  game  behmd  them,  they  somcCinui 
overload  their  limber  and  crazy  boats,  and,  scominc  to 
save  their  lives  by  the  rejection  of  any  portioB  of  Sieir 
highly  prized  acquisitions,  proudly  perish  with  them  in 
the  waves. 

Mr.  Steller  assures  us,  that,  in  consequence  of  geotk 
treatment,  sea-lions  may  be  rendered  so  tame  ii  to 
divest  themselves  of  all  reserve  in  the  oompaDj  of  hu- 
man beings.  He  once  lived  for  six  days  m  a  hovel,  ' 
pitched  in  the  middle  of  their  rendezvous,  and  fbundi 
that  thev  were  soon  perfectly  reconciled  to  hit  pie* 
senoe.  With  ^at  calmness  they  would  observe  all  hii 
proceedings,  he  down  opposite  to  him,  and  suffer  him  | 
to  seize  on  their  young,  Hia  situation  enabled  him  to 
witness  the  combats  among  their  Dudes,  particokrij  ' 
one  which  was  sustained  between  two  individoak 
during  three  days,  in  which  one  of  the  parties  received 
no  fewer  than  a  hundred  wounds..  The  anine  wdi 
never  interfered,  but  got  out  of  the  way  as  fast  ss  pos- 
sible. During  the  months  of  June^md  July,  the  old 
males  abstain  almost  entirely  from  food,  occiaioDallj 
swallowing  pebbles,  to  keep  the  stomach  diatendcd, 
resign  themselves  to  sleep  and  indolence,  and  beoooe 
extremely  emaciated.  The  females  go  ten  montha  with 
youngi  and  produce  only  one  at  a  birth.  The  cubs  are 
not  sportive,  like  most  other  young  animals,  but  slug- 
giah  and  drowsy.  In  fog^  weather  the  fewing  awi 
bleating  cries  of  these  animals  have  often  rescued  the 
mariner  from  impending  shipwreck. 

The  flesh  of  the  young  is  not  unsavoury;  sndthe 
feet  may  be  converted  into  j^lly ;  the  fat  is  eonpsrcd 
to  the  suet  of  mutton;  and  the  skin  ia  manufsctuRd 
into  straps,  shoes,  boots,  &cL 

•  P.  vUuliha.  Length  from  four  to  six  feet ;  the  few-  ^T 
head,  nearly  resembling  that  of  the  otter.  On  each  lide** 
of  the  mouth  are  whiskers,  which  are  either  black,  « 
black  and  white,  and  beyond  them,  and  near  the  anterior 
comer  of  the  eye,  are  others,  which  are  flat  and  knotty. 
The  hind  part  of  the  head  is  very  large,  the  neck  abort, 
the  breast  larger  than  the  belly,  and  the  tail  very  short 
and  flat  The  hair  of  the  whole  body  is  short,  laid 
backward,  dry,  stiff,  and  glossy,  usoally  brown,  tf 
blackish,  with  the  tips  of  a  yellowish-grey.  The  co- 
lour is,  however,  subject  to  considerable  variety,  being 
sometimes  silvery^  sometimes  spotted  irith  wfaitCi  or 
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9to^.  yeHowiBhj  and,  aeoording  to  soine  wnten,  even  reddish. 
At  the  roots  of  the  hair,  there  is  a  fine  and  close  down. 
The  stomach,  which  ia  situated  in  the  middle  of  the 
epigastric  region,  is  bent  like  the  segment  of  a  circle, 
and  is  very  long  in  proportion  to  its  breadth.  The 
cecitm  is  verv  short,  and  rounded  at  the  end ;  the  heart 
long  and  flaboy ;  and  the  lungs,  liveic>  and  gall-bladder, 
are  all  very  wge.  On  the  common  assumption,  that 
the  quantity  of  brain  determines  that  of  the  understand- 
ing, the  anl  would,  of  all  animals,  man  not  excepted, 
be  the  moel  sagadoOs ;  for  it  has,  in  proportion,  the 
laigest  brain  of  any. 

This  species,  which  admits  of  several  varieties,  inha»i 
bits  not  only  the  Baltic^  but  the  whole  range  of  oeean 
from  Greenland  to  the  Canary  Islands,  or  the  Cape  of 
Good  Hope,  the  Mediterranean,  the  Black  and  Caspian 
Seu,  and  even  the  lakes  of  Baikal,  Orom,  Ladoga,  and 
Onega.  In  fresh  water  lakes,  howeveri  it  is  of  a  small 
iise,  but  so  fat  as  to  appear  almost  shapeless.  It  has 
iJso  been  observed  In  the  higher  latitudes  of  the  south- 
ern hemisphere.  Its  appearance  is  quite  familiar  on  the 
northern,  western,  and  rocky  shores  of  Scotland.  It 
seldom  removes  to  a  greater  distance  than  twenty  or 
thirty  leames  from  Ijuid,  aflects  caverns  and  hollow 
rocks,  ana,  during  the  hot  days  of  summer,  frequently 
leaves  the  water,  to  sleep,  or  bask  in  the  sun. 

The  state  of  watchful  precaution  which  the  common 
seals  observoy  when  thev  >  sleep  on  the  rocks  or  sand- 
banks, within  the  reach  of  people  on  the  coast,  is, 
doubtless,  prompted  by  experience,  which  teaches  them 
to  post  a  sentinel  that  may  give  the  first  alarm  of  dan- 
l^er^  and  to  raise  their  heads  at  frequent  intervals ;  for, 
10  siti^tions  in  which  they  are  most  rarely  disturbed, 
their  sleep  is  uncommonly  profound,  and  they  are  easi- 
ly surprised.  When  colle<ied  in  multitudes,  their  fetid 
odoor  is  sometimes  perceived  at  a  considerable  distance. 
Like  others  of  their  genus,  they  are  provided  with  a 
large  quantity  of  blood  and  fat  The  voice  of  the  full 
grown  aniipid  resembles  the  hoarse  barking  of  a  dog, 
and  that  oi  the  youn|^  has  been  aptly  compared  to  the 
mewing  of  a  cat  or  kitten.  The  old  ones  bark  at  those 
penons  who  attack  them,  and  make  every  efibrt  to  bite 
their  assailants.  It  has  aJso  been  remarked,  that  they 
seem  to  gaze  with  pleasure  on  flames,  to  be  delighted 
with  a  thunder  storm,  and  the  ^nsequent  rain,  and  to 
be  fond  of  jingling  and  musical  sounds.  •  Late  in  au- 
tomn,  or  early  in  winter,  the  female  produces  her 
young,  which  seldom  exceed  two,  and  which  are  white 
and  woolly.  These  they  deposit  in  the  cavities  of  rocks, 
cr  ice,  suckle  for  two  or  three  weeks  on  the  spot  where 
tbey  are  bom,  and  then  take  out  to  sea,  to  instruct 
them  in  searching  for  their  food,  wliich  consists  not 
cn]y  of  fish,  testaceous,  and  crustaceous  animals,  but  of 
some  varieties  of  sea-weed.  When  they  happen  to  en- 
oounter  a  ahoal  of  herrings,  they  destroy  them  by  thou- 
ttnds ;  but  they  are  often  obliged  to  hunt  after  Ssh  that 
are  much  stronger,  and  more  capable  of  evading  their 
pursuit  On  several  parts  of  our  own  coast,  they  are 
particularly  injurious  to  the  salmon  fishery.  Thev  are, 
for  the  moat  part,  easily  killed  by  a  blow  on  the  nead, 
but,  in  other  respects,  they  are  very  tenacious  of  the 
vital  principle.  They  are  expert  swimmers  and  divers, 
and  sport  about  ships  with  great  playfulness. 

The  hunting  of  seals  is  prosecuted  with  great  eager- 
ness, in  various  modes,  and  often  with  much  personal 
dangfv.  by  the  Greenlanders,  Finlanders,  &c.  In  the 
Caipian  -Sea  it  is  conducted  on  a  very  profitable  scale 
by  the  more  opulent  merchants  of  Astrachan.  It  is  al- 
most superfluous  to  observej  that  the  fur,  hide,  and  oil 
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of  the  common  seal  form  so  man^  articles  of  commerce, .  Mazoio^- 
and  that  even  the  flesh  is  held  m  considerable  estima-  ^"''V**^ 
tion,  as  it  appears  to  have  been  in  our  own  island  in 
former  times. 

Various  instances  are  recorded  of  seals  having  been 
tamed,  and  of  their  betraying  a  marked  attachment  to 
those  who  have  the  care  of  them. 

8.  Genus  Tuichkcus.  Two  small  cutting  teeth,  and  Tbicbscw^ 
two  very  large  tusks,  bent  downwards,  in  the  upper 
jaw ;  neither  tusks   nor  cutting-teeth  in  the  lower ; 

Sinders  flat,  having  an  elevated  and  transverse  line  in 
eir  middle;  body  less  elongated  than  that  of  the 
seals;  no  external  ears.  Resident  on  the  shores  of  the 
northern  seas. 

^  1.  T.  r^smarus,  Lin.  &c    Arctic  walrus,  Morse,  SpedUa 
Sea-cow,  &c.      The  whiskers,   wliich  proceed  from  Morse,  Ac 
spongy  flesh  on  the  sides  of  the  mouth  and  nostrils,  are  I'I'Atx 
tnick  hairs,  resemblin^i^  pellucid  straws,  three  inches  p?^^ 
long,  and  slightly  pointed  at  their  extremities;  the     ^ 
mouth  is  uncommonly  small,  the  lips  are  very  thick, 
the  nostrils  lunated,  the  eyes  small,  red,  fiery,  seated 
deep  itk  their  sockets,  and  retraiitile  from  external  in* 
juries.    The  whole  animal  is  of  a  lumpish  ineleffant 
form,  with  a  small  head,  thick  body,  and  very  wort 
legs ;  the  skin  is  generally  about  an  inch  thick,  more  or 
less  wrinkled,  especially  about  the  joints,  and  scattered 
over  with  short  brownish  hair ;  the  hind  are  consider* 
ably  shorter  than  the  fore-feet ;  and  the  tail  is  extreme- 
ly siiort    The  two  large  tusks  are  formed  of  ivory  of 
a  granulated  texture,  with  the  central  part  brownish, 
usually  measure  about  a  foot  in  length,  four  inches  in 
breadth  at  the  basci  and,  jointly,  weigh  from  eight  to 
fifteen,  or  even  twenty  pounds.    With  these  formidable 
instruments  the  wahrus  scrapes  shell-fish,  and  oihet 
prey,  out  from  the  rocks,  sand,  he,  climbs  masses  of 
ice  by  fixing  them  in  the  fissures,  and  defends  itself 
against  the  white  bear,  the  sword-fish,  shark,  and  other 
adversaries.    The  letagth  of  the  aninial  is  from  fifteen 
to  eighteen  feet;  the  circumference,  in  the  thickest 
part,  nearly  as  much,  the  weight  from  1500  to  2000 
pounds ;  and  the  white  and  firm  blubber,  which  invests 
the  flesh,  to  the  thickness  of  three  inches,  seldom  yields 
less  than  half  a  ton  of  oil. 

These  animals  are  gregarious,  and,  in  their  habits, 
resemble  the  seals,  with  which  they  readily  consort ; 
hut  they  are  not  observed  to  advance  further  south  than 
between  the  47th  and  48th  degrees  of  north  latitude, 
their  chief  haunts  being  the  northern  coasts  of  America, 
Greenland,  Spitsbergen,  Nova  Zembla»  and  the  head* 
lands  that  stretch  towards  the  arctic  pole.  In  1608, 
they  were  found  on  Cherry  Isle,  a  solitary  spot  between 
Norway  and  Spitsbergen,  huddled  on  one  another,  and 
in  such  multitudes,  thiat  a  ship's  crew  killed  above  900 
in  the  short  space  of  seven  hours.  Herds,  consisting 
of  several  hundreds,  are  frequently  seen  on  the  floating 
ice ;  and  thousands  have  been  driven,  by  the  persecu- 
tion of  man,  into  the  most  sequestered  and  inaccessible 
retreats.  According  to  Zordragger,  before  they  were 
regularly  hunted,  Uiey  would  venture  a  considerable 
way  into  bays  and  inlets,  so  as  to  be  easily  captured  at 
low  ebb  tiJes.  Some  of  the  ship's  crew  marched  di- 
rectly against  the  herd,  to  cut  off  their  retreat  from  the 
water ;  and  the  devoted  victims  waited  the  hostile  ap. 
preach  without  apprehension  or  suspicion.  Theslaugn* 
ter  was  easy  and  inglorious;  a  barrier  was  formed  of  the 
carcasses ;  a  party  of  hunters  was  dispatched  to  attack 
the  stragglers,  and  three  or  four  hundred  were  some- 
times killed  at  one  landing.  When  wounded,  they  be*  ^ 
come  furious,  and  deal  heavy  blows  around  them  with 
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^j»^o^osy.  their  tusks,  breaking  the  weapons  of  their  assailants, 
or  wresting  them  from  their  hands^  and  rolling  into  the 
water  with  their  head  between  tlieir  paws.  When  col- 
lected in  numerous  bodies,  they  act  in  concert  for  the 
destruction  of  the  common  enemy^  surrounding  the 
boats,  and  endeavouring  to  pierce  them  with  their 
tusks,  or  to  upset  them,  by  beating  forcibly  against 
their  sides,  roaring,  at  the  same  time,  in  a  drea«lful  man« 
ner,  and  gnashing  their  teeth  with  great  violence. 

The  female  produces  in  winter,  or  spring,  and  on  the 
ice  or  land,  usually  a  single  cub,  about  the  size  of  a  pig, 

,  of  a  year  old.  '*  She.  will  defend  the  young  one,"  says 
Captain  Cook,  ''  to  the  very  last,  and  at  the  expence 
of  her  own  life,  whether  in  the  water  or  upon  the  ice. 
Nor  will  the  young  one  quittiie  dam- though  she  be 
dead ;  so  that  if  you  kill  one  you  are  sure  of  the  other. 

'  The  dam,  when  in  the  water,  holds  the  young  one  be- 
tween her  fore'fins."  The  walruses  frequently  emne 
on  sliore,  are  mudi  addicted  to  sleep,  and  snore  very 
loud.  They  discharge  the  water  from  their  nostrils^ 
as  the  whale  does  from  its  spiracles ;  and,  when  closely 
pursued,  they  are  observed  to  disgorge  the  centento  of 
their  stomach,  among  which  are  small  stones.     When 

i  unmolested,  they  are  harmless ;  but  the  concurrent  tes- 
timony of  voyagers  sufficiently  proves,  that  their  num- 
bers have  been  thimied,  and  their  former  sense  of  secu- 

,  rity  destroyed  by  the  unequal  war  which  they  were 
compelled  to  wage  with  the  human  race.  They  are 
also  involved  in  frequent  and  fierce  contentions  with 
the  polar  bear,  probably  for  the  occupancy  of  the  same 
piece  of  ice.  In  these  conflicts  the  walrus,  from  the  ad- 
vantage of  its  enormous  teeth,  usually  proves  victorious. 
When  the  Grcenlanders  observe  a  herd  of  them  en  the 
ice,  they  approach  them  in  their  boats,  and  throw  their 
harpoons  as  the  animals  are  tumbling  along  the  steeps 
into  tlie  sea.  They  prefer  these  opportunities,  because 
the  walruses  distend  their  skins,  to  roll  with  greater 
ease  and  lightness,  and  are,  consequently,  more  easily 
struck  than  when  at  rest  on  shore,  with  the  skin 
flaccid. 

Sir  Robert.  Sibhald,.  in  his  Prodromus  Hislaria  Na- 
UirqlU  Scoiimi  enumerates  the  walrus  among  our  marine 
animals,  though  apparently  on  the  authority  of  Boethi- 
us.     That  it  formerly  inhabited  the  Norwegian  seas 

(Cannot  be  doubted  ;  and,  in  course,  it  may  have  been 
occasionally  observed  on  the  Scottish  coasts ;  but  we 
cannot  vouch  for  the  tact  on  the  doubtful  testimony  of 
Boethius.  Neither  can  we  precisely  ascertain  the  im- 
port of  the  t>i^«mf«  4^x<ii,  or  ivonf  biU,  which  Strabo 
mentions  apaong  the  articles  of  British  commerce,  and 
which  might  be  formed  of  the  narwhal's  tusk,  or  the 
teeth  of  some  of  the  cetaceous  families. 

Authors  differ  considerably  respecting  the  quality  of 
the  ivory  obtained  from  this  species,  some  representing 
it  as  inferior  to  that  of  the  elephant,  and  more  apt  to 
turn  yellow,  whilst  others  contend  for  its  greatercompact- 
ness  and  whiteness.  The  fact  seems  to  be,  that  the 
tusk  of  the  walrus  is  not  equally  sound  throughout,  and, 
consequently,  is  not  much  in  demand  among  the  ivory 
workers.  The  animal,  indeed,  is  now  killed  chiefly 
for  the  sake  of  its  oiK  It  is  proper,  however,  to  note, 
that  an  excellent  elastic  leather,  particularly  fitted  for 
harnessing,  may  be  prepared  from  the  skin,  which  is 
also  used  m  the  manufacture  of  English  glue.  Of  the 
same  material  tlie  old  Normans  made  their  almost  im- 
perishable cables.  Superstitious  seamen  make  rings  of 
the  whijikers,  and  use  them  as  preservatives  against  the 
cramp. 
The  history  of  the  arctic  walrusi  which  we  have  thus 
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very  briefly  sketched,  suggests  three  obvious  rtdectiotu.  ^^^. 
1.  It  furnishes  us  with  one  among  many  insttnoes,  ^""H 
whioh  seem  to  prove,  that  fear  and  distrust  of  the  ha- 
man  race  are  not  originally  inherent  in  the  brute  cm. 
tion  ;  but  the  result  of>  experience,  which  teaches  the 
inferior  animals  to  avoid  all  those  beings  whose  superior 
strength  or  skill  l^as  been  felt  injurious  to  their  exnt* 
ence.  2.  That -the  all-wise  and  bountiful  Cmtor, 
when  he  destined  this  animal  to  reside  in  the  northern 
regions,  provided  it  with  a  thick  cover  of  fat,  to  protect 
it  from  the  inclemency  of  the  climate.  S,  That  in  in 
apparently  shapeless  mass  of  matter,  and  under  the  pro- 
longed rigours  of  the  polar  winter,  the  warmth  of  the 
vitid  principle,  and  the  charms  <^  parental  and  filial  af* 
fecdon,  are  found  to  have  a  place  even  beyond  the 
sphere  of  human  intercourse,  ana  to  soothe  and  enliven, 
with  their  moWng  and  tender  interests,  the  dreaiy 
abodes  of  frost  and  tempest. 

S,  Genus  Duoono,  La  C6p.    Triehecug,  Lin.  Neither  Dtcoa 
cutting  teeth  nor  tusks  in  the  lower  jaw,  two  straight 
and  short  tusks  in  the  upper,  four  grinders  in  the  vp* 
per,  and  three  on  each  sioe  in  the  lower  jaw,  with  a  con- 
cave crown.     Resident  in  the  Indian  seas. 

*  1.  D.  Inditus,  La  C^p.  Trtekecut  dugang,  UD.5f^ 
DugQHgt  or  Indian  walrus.  This  large  animal,  which 
was  called,  without  any  obvious  analogy,  Sva-am,  by 
the  early  Dutch  voyagers,  has  its  head  covered  widi  a 
kind  of  shaggy  hair,  and  has  a  etrong  general  reseon- 
blance  to  the  Manati  of  the  West  Inoies,  imn  which, 
however,  it  is  perfectly  distinct  It  inhabits  die  sea 
between  the  Cape  of  Good  Hope  and  the  Philifipine 
islands,  the  coast  of  Sumatra,  &c  The  tusks  aflbrd 
ivory  of  a  superior  whiteness,  and  which  u  manufkc* 
tured  into  handles  of  knives  and  Indian  daggers. 

4.  Genus  Ma  NATUS,Cuv.  and  La  C6p.  Tricubcus,  Misiini 
Lin.  Numerous  grinding  teeth,  with  two  or  three 
transverse  ridges  on  the  crown ;  no  cutting  teeth,  or 
tusks  ;  head  small  and  rounded,  as  in  the  seals;  nostrili 
placed  high;  auditory  orifices  scarcely  visible;  forefeet 
much  resembling  those  of  the  seals ;  the  hind  placed  at 
tlie  extremity  of  the  body,  included  in  a  common  mna* 
brane  connected  with  the  tail,  firoperly  so  called,  and 
thus  forming  a  sort  of  caudal  fin ;  stomach  divided  into 
several  lol)es. 

♦1.  M.borcalisy  Trichecus  bortalk,  Lin.  Jflfl/f- 5/?-i». 
tailed  irichecus,  or  manali.  Hairless,  with  a  horizontsl 
tail ;  skin  brown  when  wet,  but  black  when  dry. 
52.  M,  ausiraUs,  Trickecus  antiralh,  Lin.  Round' 
tailed,  or  Guif/na  trickecus,  or  manaii,  Fore-ftet  widi 
five  toes,  and  clawed.  *  8.  3f.  siren,  Tricheau  tirtn, 
Lin.  Siren  trickecus,  or  Sea-ape  manati.  Ears  erec^ 
and  sharp  pointed. 

•  M.  barealis.  As  the  fore-feet  are  fitted  only  for  ^J|  * 
swimming,  this  animal  never  goes  on  shore,  the  female  '^' 
even  bringins  forth  and  suckling  her  young  in  the 
water.  A  full  grown  individual  of  the  species  mea* 
sures  from-  twenty  to  twenty- eight  feet  in  lenifth; 
twelve  feet  in  circumference  under  the  shoulturs; 
twenty  round  the  belly  ;  and  between  four  and  five 
near  the  tail;  which  last  is  horizontal  and  crescent* 
shaped ;  the  weight  sometimes  nmounting  to  BOOO  lb<. 
The  head,  in  proportion  to  the  mai^s  of  the  body,  ^^ 
small  and  oblong.;  and  the  eyes  are  not  larger  than 
those  of  a  sheep.  The  width  of  the  auditory  orific-e* 
exceeds  not  that  of  a  goose's  quill ;  the  gape,  also,  i« 
small ;  and  the  lips  are  double.  Near  the  junction  of 
the  jaws,  the  mouth  is  beset  with  white  tohular 
bristles,  which,  like  the  laminae  in  some  of  the  whale 
tribe,  prevent  the  food  from  being  discharged  with 
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)tog7.  the  water.    The  lips^  and  nostrils'  are  also  fumisbed  under  the  keel  and  appear  on  the  other  side^  repeating  Mazorosy. 

with  bristles.    The  tongue  h  small  and  pointed  ;  the  this  pla3rfbl  exercise  about  thhrty  times  in  suocessioiij    —  j  *- 

neck  is  unconinionlj  thick,  and  scarcely  to  be  distin^  It  would  frequently  rise  with  »  sea^pfauit,  resembKns 

guished  ftom  the  head  ;  the  skin  is  very  thick,  blacky  the  bottle-gourd,  to«rit  up,  catch  it  in  its  mooth,  and 

full  of  asperities,  and  invests  the  whole  body  like  a  play  with  it  numberless  fantastic  tricks.    Let  us  sup^ 

hsftl  crust :  thu>i  nfTording  a  protection  against  the  ice  pose,  for  a  moment,  a  group  of  this  species  amusing 

and  angular  projections  of  rocks.     The  blubber,  which  themselves  with  some  of  the  narrow-leaved  fuci,  ulvee^ 

19  several  inches  thick,*  is  said  to  taste  like  oil  of  aU  or  confervsi,  especially  at  aome  distance  from  the  spee^ 

rooiids ;  and,  when  exposed  to  the  sun.  assumes  the  tator,  or  seen  tnrongh  a  hazy  atmosphere,  and  we  can 

yellow  hue  of  butter^  for  which  it  is  no  despicable  easily  fancy  them- thmsformed^  by  imagination,  into 

substitute,  especially- as  it  retains  its  sweetness  through  mermaid»  usd  meftnen^i  or  tea-^wnt  and  biskops,  with 

the  summer.    The  milk  is  thick  and  sweet ;  but  the  long  green  or  brown  hair,  and  terminating  m  fishes* 

flesh  is  coarser  than  beef,  and  requires  long  boiling  tor  tails.     The  existence  of  roarineramBals,  -luving  their 

render  it  eatable.    That  of  the  yooiig  tastes  like  veal,  upper  parts  formed  on  the  model  of  the  haman  body,   . 

The  skin  is  principally  used  for  shoes,  and  for  covering  mi^,  certainly,  lie  within  the  compass^  of  Nature's 

the  sides  of  boats.  boundless  varieties :  but  the  fact  would  require  to  be 

According  to  Steller,  who  not  only  described,  but  established  on  the  most  unquestioned  evidence.   With* 

dissected   several  individuals    of   this  species,    they  out  the  most  remote  intention,  therefore,  of  insinuating 

duefly  affect  sandy  and  ithallow  shores,  and  the  mouths  any  thing  like  disrespect  of  a  few.  recent  te>tiinoiiie8 

of  rivers,  in  the  eastern  seas,  beyond  Kamtschatka,  and  which  have  appeared  in  the  pubhc  prints,  we  may  be 

espedally  the  neighbourhood  of  the  desart  island  of  permitted  to  indulge  a  reasonable  degree  of  scepticism, 

Bhering.      There    they  are  very  numerous,  and  so  and  to  presume,  that  the  reporters  were  deceived  •  by 

gentle  and  unsuspecting,  that  they  sufier  themselves  to  the  appearance  of  seap«pes,  especially  as  the  breasts  of 

be  handled*  and  take  no  precaution  fbr  their  safety,  the  female  much  resemble  those  of  a  woman,  and  have 

till  a  blow,  or  a  wound,  makes  them  swim  out  to  sea.  been  particularly  compared    to   those  of  a  negresc^ 

The  male  seems  to  be  strictly  faithful  to  his  mate;  and  Other  accounts  ot  a   similar  description,  which  the 

both  are  usually  seen  together,  with  a  half-grown  and  writer  of  this  article  has  been  at  the  pains  to  trace  to 

a  very  small  one.    These  families  live  very  near  to  their  source,  originated  in  the  fadisonable,  but  despt» 

one  another,  the  females  compelling  the  young  ones  to  caMe  spirit  of  hauing,  which  is  but  a  gentler  term  for 

swim  befors  lhem»  while  the  old  ones  surround  and  deliberate  imposition.     In  regard  to  the  older  staler* 

protect  them.     Not  only  are  Uie  members  of  the  same  ments  again,  relative  tonermaidB,  they  ttre  obviously 

fftmily  attached  to  one  another,  but  the  families  of  the  too  absurd  to  demand  our  serious  oonsidcralionw   Thus, 

same  herd  seem  to  be  held  together  by  a  common  bond  several  writers  gravely  reiate,  that,  in  1430,  afler  a 

of  affection  ;  for,  when  one  is  struck  with'the  harpoon,  violent  tenorpest,  which' had  bnkeitdown  the  dykes  in 

its  companions  swim  to  its  assistance,  some  attempting  Holland,  some  milk*mnmli  of  Edam,  found  a  aseniiBid 

to  overturn  the  boat  by  getting  under  it,  others  press*  left  in  the  mud.     They  took  her  into  their  boat,  washed 

iag  down  the  rope  to  which  the  harpoon  is  fastened,  her  clean»    and  brought  her  to  £dam^  where  they 

and  others  striking  at  the  instrument  itself  with  their  dressed  her  in  women's  appar^  taught  her  to  epini 

tail,  in  order  to  extract  it-*-«n  operation  in  which  they  and  fed  her  as  »  human  being.    Sometiaie  aftenraede/ 

frequently  succeed.     ^  I  have  observed,"  says  Steller;  she  was  sent  to  Haerlens  for  her  -education,  in  which 

'' the  mutual  attadiment  of  these  animds,  especially  of  her  proficiency  was  not  particniarly  rapid;  for,  she 

the  male  to  his  mate.    When  we  had  harpooned  a  fe«  would  never  deign  to  speak,  and  seemed  ahfvys  intent 

male,  the  male  followed  her,  in  proportion  as  we  drag-  on  returning  to  the  waten     Her  pioua  instructors^ 

ged  her  toward  the  shore,  in  defiiince  of  the  blows  with  however,   would  not  allow  her  to  revisit  her  native 

which,  in  every  direction,  he  was  assailed.     He  did  element,  till  she  could  make*  the  sign  of  the  cross^  and  . 

not  even  forsake  her  after  she  was  dead ;  for,  on  die  courtesy  to  a  crucifix  t    (h.  ii.  a*)  ^ 
fdlowing  morning,  when  the  sailore  went  to  cut  in 
pieces  the  female,  which  they  had  killed  the  evening 

befoie,  they  still  found  the  male  waiting  by  her,  on ..  MAN. 

the  water's  edge.'* 

With  their  lips,  which  are  very  hard,  these  creatures        The  sphere  of  human  knowledgOy  which,  in  the  mm*  Mav. 

cot  the  stems  and  roots  of  the  larger  fuct,  on  which  age  of  socie^,  is  contracted  and  obscure,  is  destinedf  The  subdi- 

they  feed  with  great  avidity,  plunging  their  head  into  in  the  progress  of  civilisation,  to  acquire  definition,  ex-^*  vitiont  of 

the  water,  that  they  may  take  hold  of  sea-^  weeds,  and  pansion,  and  magnitude.    Facts,  observations,  atnd  the  human  in- 

rai»mg  H  again  only  for  the  purpose  of  respiration,  scr  results  of  important  trains  of  reasonings  accnmuli^  in  ^"'''^  *'*" 

tl»t,  when  eating,  the  fore  part  of  their  body  is  im-i  ther  lapse  of  ages,  and  at  length  deiy  the  most  protract*  ^^^^p^^^^ 

mersed  in  the  water,  while  tlie  half  of  their  sides,  and  ed  term  of  huttian  existence,  and  the  most  powerful  e£-  ^ent  levity 

all  their  hinder  parts,  are  above  it.  forts  of  intellect,  to  reduee  them  to  general  principles,  of  this  ar* 

V*        *  M,  siren.     The  length  of  this  species  is  about  five  or  to  exhibit  them  in  a  regular  and  systematic  series,  tide. 

"*     feet ;  the  head  somewhat  resembling  that  of  a  dog ;  Nay,  even  on  the  supposition  that  such  extended  and 

the  eyes  are  large  ;   the  lips  whiskered ;    the  body  is  complicated  schemes  lay  within  the  reach  of*  some  indi- 

thick,  round,  tapering  downwaids ;  and  the  tail  is  di«  vidual  pre-eminently  endued  with  talents  and  capaoi«< 

yideil  mto  two  unequal  portions.     The  sea-ape  manati  ties  of^  combination,  the  very  review  of  his  labours 

inhabits  the  north-  western  coasts  of  America.     Steller,  would  occupy  »  portion^  of  leisure  and  attention  greatly 

who  watched  the  movements  of  one  of  them,  reports,  exceeding  that  which  mankind  in  general  are  permit.^ 

that  it  was  very  frolicsome,  swimming  near  the  vessel,  ted  to  command.    Yet  is  not  the  temple  of  knowledge 

but  suddenly  renring  on  the  least  alarm.     It  would  suffered  to  fall  in  pieces  from  its  own  unwieldiness,  oi^ 

often  ga«e  at  the  ship  with  seeming  admiration,  stand  to  cnihh  its  votaries  in  the  ruin  of  its  alurs     In  conse-' 

erect  with  one^hirid  of  its  body  above  waterj  then  dart  quence  of  a  wise  and  beautiful  provision;  the  ezigenw 
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cies  of  social  inqmries  aUte  duly  regulated  and  adjusted ; 
new  divisions  and  subdivisions  of  study  are  instituted ; 
names  and  limits  are  assimed  to  them ;  and|  while  the 
opportunities  or  the  predilections*  of  individuals  deter«* 
mine  to  each  his  appropriate  line  of  investigatitm^  great- 
er degrees  of  accuracy  and  facility  of  research  are  ac- 
quired* and  the  centres  of  discovery  are  propagated 
and  multiplied.  Thus  matter  and  spirit  become  dis- 
tinct departments  of  science,  and  thus  the  details  even 
of  the  external  world  are  ramified  into  classes  and  di- 
visions. If,  from  the  consideration  of  the  earth  itselfy 
we  pass  to  that  of  its  inhabitants,  it  will  at  once  benuu 
nifest,  that  the  wondetful  structure  and  organisation  of 
man  belong  to  Anatomy  ;  the  derangements  to  which 
that  structure  and  organisation  are  liable,  to  Medicine  ; 
and  his  principles  of  taste  and  reason,  his  appetites  and 
passions,  the  nature  and  record  of  his  social  institutions, 
and  the  sentiments  connected  with  his  state  of  constant 
dependence  on  the  Supreme  Being,  respectively,  to  Cri- 
ticism, Logic,  Ethics,  History,  Politics,  Law,  and 
Theology.  More,  it  is  presumed,  need  not  to  be  said, 
in  order  to  explain  satisfactorily  the  seeming  brevity  of 
the  present  article,  which  has  merely  a  reference  to  some 
of  tne  lesding  physical  facts  in  the  natural  history  of 
our  species. 

In  every  known  portion  of  the  world  in  which  man 
occurs,  notwithstanding  the  diversities  of  his  aspect 
and  dispositions,  he  comes  into  the  world  the  same 
naked  being ;  he  is  furnished  with  two  hands  and  two 
feet;  walks  erect;  becomes  capable  of  exercising  the 
reasoning  faculty  and  the  powers  of  imagination  to  a 
far  higher  degree  than  any  of  the  inferior  animals ;  is 
susceptible  of  progress  in  social  culture ;  enjoys  the  in- 
valuable privilege  of  articulate  speech ;  transmits  his 
acquired  Knowledge  to  his  descendants,  and  cherishes 
notions,  more  or  less  refined,  of  power  infinitely  supe- 
rior to  his  own,  and  of  a  state  of  future  existence.   His 
organic  conformation  is  closely  assimilated  to  that  of 
mammiferous  animals  ;  for  his  heart  is  famished  with 
two  auricles  and  two  ventricles ;  he  has  warm  blood, 
and  his  female  is  viviparous,  and  suckles  her  offspring. 
Most  of  the  ensuing  particulars  are  also  enumerated  by 
Linn^.    The  body,  which  seldom  attains  to  six  feet 
in  height,  is  erect,  and  almost  naked,  having  onlv  some 
scattered,  distant  hairs,  except  on  a  few  detached  spots. 
The  head  is  ovate  f  the  scalp  long,  and  covered  with 
hair ;  the  forehead  broad ;  top  m  the  head  flat,  and 
hind  head  protuberant.    The  face  is  naked,  having  the 
brow  or  forehead  flattened  and  quadrangular ;  the  tem- 
ples are  compressed,  with  peaked  angles  pointing  up- 
wards and  backwards  towards  the  scalp.    The  eye- 
brows are  prominent,  and  covered  with  hairs,  which, 
shedding  outwards,  cover  one  another,  like  tiles  on  a 
roof;  and,  between  the  inner  extremities  of  the  two  eye- 
brows, there  is  a  smooth  shallow  furrow,  or  depression, 
in  a  line  with  the  nose.     The  upper  eye-lid  is  move- 
able, but  the  lower  nearly  immoveable  ;  and  both  are 
planted,  at  their  edges,  with  a  row  of  stiff  recurved 
nairs,  termed  ofeUathei.    The  eye-balls  are  round,  hav- 
ing no  suspending  muscles,  as  in  those  of  most  quadru- 
peds ;  the  pupil,  or  opening  of  the  si^ht,  is  circular, 
«nd  the  eye  has  no  nictitating  or  winkm^  membrane. 
The  upper  jputs  of  the  cheeks  are  prominent,  softish, 
and  covered  with  a  red  blush,  their  outer  parts  flatten- 
ed, the  lower  parts  hollowed,  lax,  and  expansile.    The 
nose  is  prominent,  and  compressed  at  the  sides ;  its  ex- 
tremity, or  point,  is  higher  than  the  rest,  and  blunt ; 
the  nostrils  are  oval,  open  downwards,  with  thickened 
edges,  and  hauy  on  their  insides.    The  upper  lip  is  al« 


most  perpendicular,  and  is  farrowed  en  the  middle,  lU 
from  toe  division  between  the  nostrils  to  the  edge  of  ^"^ 
the  lip ;  the  under  lip  is  erect,  thicker,  afid  mote  pio* 
minent  than  the  upper,  and  both  have  a  amooth  led 
protuberance  surrounding  their  mouth  at  their  edm 
The  chin  is  prominent,  blunt,  and  gibbons.  In  miuc^ 
the  face  is  round,  and  the  mouth  is  ultimately  covered 
with  hair,  called  the  beard.  The  teeth  in  bochjivi 
may  be  distinguished  into  three  sorts,  namely,  the  fore, 
or  iront  teeth,  which  are  erect,  parallel,  and  wedge- 
shaped,  and  denominated  incuors,  or  cuHwg  Ueik,  itaDd« 
ing  close  together,  and  more  equal  and  round  than  in 
other  animals ;  secondly,  the  tuiki,  e^e^tdk,  or  conur- 
teeth,  of  which  there  is  only  one,  on  each  side  of  the 
fore-teeth,  in  each  jaw,  a  little-  longer  than  the  ion. 
teeth,  but  much  less  so  than  in  other  animals,  snd  pla* 
ced  close  to  the  other  teeth ;  and,  thirdly,  the  gtindcrt, 
of  which  there  are  five  on  each  side  in  bo^  jawa,  blnnt, 
and  divided,  on  their  upper  surface,  into  pomted  emi* 
nences^  though  these  last  are  not  so  renuuksble  ai  is 
other  animals.  The  ears  are  placed  on  the  sidei  of  tlie 
head,  are  of  an  oblong  rounoed  figure,  with  a  leou* 
lunar  curve  on  their  ulterior  ed^es,  lying  fiat  to  the 
head,  naked,  arched  at  the  margm  on  their  upper  and 
posterior  edges,  and  thicker,  and  scSi  at  the  under  n* 
tremities. 

The  trunk  of  the  body  consists  of  the  neck,  breait, 
back,  and  belly.    The  neck  is  roundish,  and  ahorter 
than  the  head ;  its  chine-bones  are  not,  as  in  moat  ani- 
mals, connected  by  a  suspensary  ligament ;  the  nape  ii 
hollowed ;  the  throat,  immkliatehr  below  the  dun.  it 
hollow  at  its  upper  part,  and  protuberant  in  the  middle, 
a  little  lower  down.    The  breast  is  somewhat  flsttcned 
both  before  and  behind ;  on  the  fore  part  there  ia  s  de*       ^ 
pression,  where  it  joins  with  the  neck ;  the  arm-pita  are 
nollow  and  hairy ;  and  the  pit  of  the  stomach  ia  £at 
On  the  breast  are  two  distant,  round,  protubersntman- 
mae,  or  du^,  each  having  a  grlindrical,  obtuse,  wrink- 
ly, projecting  nipple,  which  is  surrounded  hy  s  darlcr 
coloured  circle,  called  the  areola.  The  backia  fist,  bar- 
ing protuberances  on  each  side  at  the  shoulder  Uadfi^ 
with  a  furrow  or  depression  between  them.    The  ab- 
domen, or  belly,  is  large  and .  protuberant,  with  a 
hollow  at  the  navel;  the  epigastric  regions, or aidei 
of  the  belly,  are  protuberant ;  the  groins  flsttiah  and 
hollowed.    The  pubes  is  hairy ;  the  pelvia;,  or  baiin, 
is   wider    above,  and  grows  narrower  below.    The 
male  parts  are  external  and  loose ;   the  penis  cyliodri* 
cal ;  tne  scrotum  roundish,  lax,  and  wrinkled,  being 
divided  in  the  middle  by  a  longitudinal  ridge,  oramootli 
line,  which  extends  along  the  whole  perinaeum.   Tbe 
female  parts  txo  compressed  and  protuberant,  hsfisg 
labia,  nymphse,  clitoris,  and  hymen,  and,  in  adoha^  ^ 
creting  the  catamenia.    The  limbs  consist  of  ansa  and 
hands,  and  of  thighs,  legs,  and  feet    The  anna  are 
placed  at  a  distance  from  eadr  other;  they  are  round, 
and  about  a  foot  in  length  from  the  joint  of  the  ahonld- 
er  to  the  elbow ;  the  fore  arm  contains  two  bonsa,  tf^l 
is  obtuselv  prominent ;  the  ulna,  which  forms  the  pffin* 
cipal  thickness  of  the  member,  is  round,  and  somewhat 
flattened  on  the  inside.     The  hands  are  fla^  broad,  and 
rounded,  convex  on  the  outside,  or  back  of  the  hand, 
and  concave  on  the  inside,  or  palm.    £adi  hsnd  baa 
five  fingers,  one  of  which,  named  the  thumb,  is  shorter 
and  thicker  than  the  rest,  and  is  placed  at  some  di^ 
tance  from  them ;  the  others  are  near  one  another,  and 
placed  parallely,  the  outer,  or  little  finger,  being  the 
smallest ;  the  second,  named  index ^  or  forefinger^  snd 
the  fourth^  called  the  ringfingerf  are  next  in  length  aaa 
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0.  sise ;  and  tha  thircl,  or  middle  finger^  is  the  longest 
"^  The  point  of  this  last,  ivhen  the  arm  and  hand  bang 
domi,  retches  to  the  middle  of  the  thi^h.  The  nails 
are  rounded  and  oval,  and  each  hasa  semi-lunar  whitish 
mark  at  toe  root,  or  lower  extremity.  The  lower  limbs 
ut  placed  dose  together,  having  brawny  muscular 
btunches^  and  swelling  fleshy  hips ;  the  knees  are  ob- 
tuse, bend  forwards,  and  have  hollow  hams  behind. 
The  legs,  which  are  nearly  of  the  same  length  as  the 
thighs,  are  of  a  muscular  make  behind,  where  they 
swell  out  into  what  is  called  the  calf;  they  are  lean, 
iod  free  of  flesh  only  on  the  shins  or  tore  parts,  and  ta« 
per  downwards  to  the  ankles,  which  have  hard  hemi* 
spherical  projections  on  each  side,  named  the  ankle 
hmet,  or  maileola.  The  heel  is  thick,  prominent,  and 
gibbous,  being  longer  and  broader  than  in  other  ani- 
mals, for  giving  a  firm  support  to  the  body;  and  it 
joins  immediately  with  the  sole  of  the  foot  The  feet 
are  oblong,  convex  above,  and  flattened  on  the  soles, 
which  have  a  transverse  hollow  about  the  middle.  Each 
foot  has  five  toes,  somewhat  bent  downwards,  and  sib- 
bous,  or  swelled  underneath  .at  their  extremities ;  Uiey 
are  all  placed  close  together,  the  inner,  or  greatest,  being 
thicker  and  somewhat  shorter  tlian  the  rest ;  the  second 
and  third  are  nearly  of  eaual  length ;  and  the  fourth 
and  fifth  are  ahorter  than  tne  others,  the  outermost,  or 
litde  toe,  being  the  shortest  and  smallest 
i  If  we  compare  these  characters  with  those  of  the  ge« 
to(  nus  Simia,  we  ahall  find  some  marked  points  of  diflFer- 
M  enoe:  Yet  Linne  himself,  at  one  time,  classed  the  tro» 
'*'  ^otbfiet  under  the  varieties  of  mankind,  and  certain 
physiologists  have  affected  to  regard  them  as  the  com- 
mon source  c^  all  the  diversities  of  the  human  race;  or 
rather,  they  affect  to  believe,  that  both  man  and  ape 
have  proceeded  from  the  monkey,  the  tail  having  been 
progressively  diminished  and  obliterated«  from  want  of 
uw,  or  some  accidental  circumstances  in  the  animal 
constitution.  The  learned  and  ingenious  Lord  Mon- 
boddo  was  one  of  the  most  zealous  champions  of  this 
•io^Iir  theory,  which  now  8<tecely  requires  to  be  re- 
futd. 

i  Another  variety  of  our  kind  has  been  supposed  to 
eiist  in  the  white  and  colourless  individuals,  denomi« 
nated  albinos  g  a  term  first  applied  by  the  Portuguese  to 
Moon  who  were  bom  white,  with  every  other  charac- 
teristic of  the  race  from  which  they  descended,  and 
who,  on  account  of  this  hue,  were  looked  upon  by  the 
D^oes  as  monsters.  In  these  persons,  however,  more 
critical  observers  remarked  other  peculiarities  than  the 
colour  of  their  skin ;  for  their  hair,  and  the  iris  of  their 
eyes  were  also  white,  and  the  pupil  was  rose-coloured. 
»  has  since  been  distinctly  esUblished,  that  this  ap- 
pearance indicates  no  particular  varietyt  but  only  a 
iDoH)id  habit,  accompanied  with  constitutional  debility, 
^  of  which  analogous  instances  occur  in  the  natural 
hjttory  of  other  animals.  The  proximate  cause  of  this 
<hsease  is  a  deficiency  in  the  secretion  of  the  reie  muco* 
nsi,  or  general  colouring  matter  under  the  cutide, 
vbidi  varies  the  complexion,  the  colour  of  the  hair, 
snd  of  the  eyes,  and  the  absence  of  which  reduces  the 
^^?  to  the  same  whitish,  or  colourless  aspect.  It  is 
oQmdently  rare  to  induce  the  patient,  if  in  the  lower 
wnkaof  life,  to  exhibit  himself  for  money.  Saussure 
and  fitrri  seem  to  insinuate,  that  it  is  confined  to  males  r 
but  this  is  unquestionably  a  mistake ;  for  several  Albi' 
1^  or  Albinesus,  aa  they  have  been  called,  have  been 
pubhcly  seen  in  London,  within  these  twenty  years; 
u!i?^'  if  not  two  of  them,  indigenous  to  the  united 
">Vdom.    At  all  events,  as  their  offspring  never  fails 


to  return  to  the  original  eoloor  o{  the  natives  of  the 

Elace,  they  cannot  be  regarded  as  formuig  a  separate 
reed. 

The  same  remark  applies  to  fyebald  individuals, 
whether  they  are  bom  so,  or  become  so  after  birtlu 
Their  parents  are  always,  one  or  both  of  them  black; 
at  least  no  example  of  European  white  parents  having 
such  offsprinff,  has  Ifcen  known.  It  is  remarkable, 
that  the  blotches  are  distinctly  defined,  the  colours  ^ot 
running  gradually  into  one  another,  as  may  likewise 
be  observed  in  pyebald  horses,  cows,  pigs,  and  dogs. 

Among  such  anomalous  d^^viations  from  the  more 
ordinary  standards,  which  constitute  no  general  or  per- 
manent variety,  some  interestinff  cases  nave  been,  or 
remain  to  be  cited  in  the  artides  Giant  and  Pigmy. 
Independently,  however,  of  these  extraordinary  excep- 
tions to  genersi  rules,  imlependently,  too,  of  the  attri- 
butes of  age  and  sex,  whidi  most  be  familiar  to  the 
most  common  obeerveri  nature  evei^  where  presents 
us  with  countless  varieties  and  diversities  in  the  human 
species,  insomuch,  that  no  two  men  or  women,  pro« 
hshlyt  ever  completely  resembled  cme  another.  En- 
tirely abstracted,  however,  from  the  consideration  of 
these  infinite  individud  shadings  of  difference,  is  that 
of  the  more  marked  and  graphic  lineaments  which  dis- 
criminate whole  hrteds  6v  races.  In  other  words,  there 
are  certain  common  characters  which  appertain  to  dl 
the  inhabitants  of  a  country,  or  nation,  and  which  ena* 
ble  us  to  distinguish  one  people  from  another.  The 
most  careless  observer  will  never  confound  a  negro 
with  a  European ;  nor  is  much  practice  requisite  to  the 
reco^ition  of  a  Chinese,  a  Malay,  or  an  Engli^hman^ 
by  his  figure,  aspect,  and  conformation,  although  they 
should  aU  be  similarly  dressed,  and  should  speak  the 
same  language. 

Agreeably  to  this  view  of  our  subject,  ^the  whole  of 
the  human  race  may  be  arranged  under  one  of  two 
great  divisions.  The  physicd  characters  of  the  first, 
are,  a  complexion  either  fdr,  or  merely  tawny,  or  some* 
wlut  olive,  but  never  black ;  hair  straight  and  long, 
fadal  angle  from  85  to  90  degrees,  and  stature  very 
erect  The  second  includes  dl  the  varieties  of  our 
species,  whose  complexions  are  either  very  dark,  or 
completely  bkck,  with  hdr  more  or  less  woolly,  short, 
and  much  frizzled,  lips  turg^id,  the  facid  angle  varying 
from  about  75  to  82,  the  position  of  the  body  somewhat 
oblioue,  the  hio^joint  and  back  as  if  dighdy  deformed, 
the  knees  bending  a  little  outwards,  and  the  habit  of 
going  almost  naked.  Their  intellect  is  supposed  to  be 
more  feeble  and  limited  than  that  of  diose  belonging  to 
the  former  division ;  and  hitherto,  at  least,  they  have 
scarcely  made  an^  advances  in  science  or  the  arts. 

The  first  division  includes  three  subdivisions,  which 
may  be  termed  the  fphite,  the  totonv,  and  the  copper* 
coloured  races;  and  the  second  indudes  the  dark^bronm, 
the  black,  and  the  blackish.  Thus,  without  regard  to 
endless  hybrid  and  mongrel  intennixtures,  six  races  are 
distinctly  traceable.  Of  these,  the  first,  or  the  w/iile, 
is  principally  distinguished  by  the  straight  ovd  face, 
white  skin,  large  and  straight  nose,  and  moderately 
cleft  mouth.  1  he  individuds  of  this  description  have 
their  teeth  placed  verticdly,  the  forehead  ample,  and 
projecting,  the  cheeks  coloured,  the  lips  smdl,  the 
face  well  proportioned ;  and  they  furnish  the  greatest 
number  of  beautiful  human  figures,  and  tlie  only  in- 
stances of  fair  and  auburn  hdr,  and  blue  eyes.  Ac- 
cording to  the  comparative  lightness  and  darkness  of 
the  complexion,  they  have  been  distributed  into  two 
families  or  sections* 


Mao* 


Pytlis1din> 
dividuils. 


Bifsssor 

defect  of 
nature. 

Varietiee 
and 


Two  frtat 

difttons^ 


Sttb-divi^ 
eions* 


White  race; 


Two  fe* 

mines. 


4*78 


MA20L0GY. 


Mtn. 


First  fa. 


Second,  fa^* 


Tawiij 
race. 


The  firsts  or  brownest,  includes  the  Arabs^  the  ancient 
Hebrews,  the  Druses,  and  other  inhabitants*  of  Mount 
Libanus,  the  Moord,  the  inhabitants  of  Morocco,  and  of 
the  Barbary  States,  the  Abyssinians,  and  the  brown  and 
sun-burnt  hordes  of  Northern  Africa.     The  brownest  of 
these  people  acquire  a  fair  complexion,  when  they  cease 
to  be  exposed  to  the  sun  ;  but  the  blood  of  many  of  them 
has  been  much  blended  and  contaminated,  in  conse- 
quence of  the  successive  conquests  and  revolutions  in 
which  they  were  involved  before  and  after  the  days  of 
Mahomet.     For  the  roost  part  they  are  brave  and  wsr- 
like,  but  addicted  to  pillage  their  neighbours  and  travel- 
lers.     Their  women,  in  all  Mahometan  countries,  are 
veiled  and  confined ;  and  those  of  Arabia  have  been  re- 
marked for  their  beauty.     The  Hindoos,  on  this  side  of 
the  Ganges,  belong  to  the  same  classification ;  and  their 
dark  complexion  obviously  results  from  exposure  to  light 
and  heat ;  for  the  Indian  women  of  the  harem,  or  sera- 
glio^ are  quite  fair.     Among  these  Hindoo  tribes  are 
reckoned  the  inhabitants  of  Bengal,  those  of  the  coast  of 
Coromandel,  the  Moguls,  the  Malabarians,  the  Banians^ 
and  the  people  of  Candahar  and  Calicut.    These  are 
mild  tempered,  superstitious,  ami  timid,  apparently  re- 
laxed and  enervated  by  heat     They  are  capable  of  ex- 
ercising much  minute  industry  ;  but  the  despotic  form 
of  their  governments,  and  their  physical  languor,  detract 
from  the  practical  energy  of  their  talents.     Their  reli- 
gion, founded  in  idolatry,  enjoins  the  cultivation  of  the 
soil,  the  multiplication  of  the  human  species,  and  the 
maintenance  of  particular  castes,  whilst  it  prohibits  the 
shedding  of  the  blood  of  animals.     The  Persians,  Ar- 
menians, and  the  inhabitants  of  Chorazan,  Syria,  Geor- 
gia, and  Mingrelia,  are  seldom  deficient  in  courage,  are 
addicted  to  traffic  and  war,  and  consist  of  Mahometans 
and  oriental  Christians.     In  some  of  the  last  mentioned 
districts,  the  women  are  celebrated  for  their  beauty  :  but 
they  are  objects  of  traffic,  and  of  such  wretched  jealousy, 
as  to  be  guarded  by  eunuchs.     Several  of  these  tribes 
are  addicted  to  the  habit  of  painting  their  skin  of  various 
colours ;  aiid  the  women  of  Labor,  Cachemire,  &c.  fre- 
quently extract  all  the  hairs  f^om  their  body,  and  deck 
themselves  out  with  a  profusion  of  jewels.     The  Ar- 
menians are  Christians  of  the  Eutycnian  sect,  and  the 
Malabarianj,  Banians,  Bcc.  believe  in  the  metampsycho- 
sis,  or  transmigration  €f  souls. 

The  second  family  of  the  white  race  comprizes  the 
Europeans,  their  colonists  in  America,  in  the  East  and 
West  Indie^  &c.  the  Caucasian  tribes  of  Usbecs,  ancient 
Scythians,  Turks,  most  of  the  Muscovites  of  Europe, 
the  nations  of  the  Crimea,  of  Kuban,  and  others,  which 
confine  on  the  Black  Sea,  the  inhabitants  of  the  Ukraine, 
of  the  provinces  of  Astrachan,  5ec.  The  civilized  Euro- 
peans, of  the  Celtic  stock,  as  they  have  been  denominat- 
ed, viz.  the  Spanish,  Italians,  Greeks,  French,  British, 
&c.  betray  a  decided  aptitude  to  the  improvements  and 
accommodations  of  social  litb,  and  are  conspicuous  for 
activity,  ingenuity,  and  enterprize ;  whDe  their  govern- 
ments are  administered  with  comparative  moderation, 
and  the  religion  which  they  profess  is  highly  favourable 
to  the  promotion  of  the  best  interests  of  the  individual 
and  of  society.  Among  most  of  the  Caucasian  stock, 
again,  we  may  remark  a  robust  body,  courage,  verging 
on  ferocity,  and  impetuous  and  warlike  dibpositions,  but 
little  propensity  to  the  pursuits  of  science,  or  to  the  cul- 
ture and  intercourse  of  dvil  life.  Hence  their  familia- 
rity with  revolt,  war,  rapine,  and  tyranny,  to  which  we 
may  add,  their  love  of  luxury,  and  ofintoxicating  liquors. 

2.  The  tawny,  or  o/tvac^<w«  race '>as,  for  distinctive 
cbamcters,  a  broad,  flat,  and  compressed  countenancei  n 


thick  and  fiat  nose,  wide  nostrils,  large  and  prommcot 
cheek-bones,  a  flat  and  very  broad  upper  jaw,  hollow 
temples,  the  eyelids  imperfectly  opened,  the  eyei  tt  a 
considerable  distance  from  each  other,  and  the  chin  pto- 
jecting.  In  all  climates,  the  complexion  of  this  race  is 
tawny,  or  approaching  to  the  hue  of  the  dried  peeliDgs 
of  oranges  ;  the  hair  is  always  black,  thinly  scattered, 
coarse  and  lank.  The  countenance  exhibits  a  lort  of 
Iosange,.or  square,  with  a  very  scanty  natural  besid; 
and  the  iris  is  always  black.  The  stature  is  short  and 
squat,  the  body  square  and  muscular,  and  the  legs  iharti 
and  somewhat  arcned,  or  gibbons. 

This  race,  the  most  numerous  of  all,  has  been  ditdi 
buted  into  three  families,  that,  namely,  oftheMongoliia 
Calmucs,  with  forms  more  soflened  than  those  of  the 
other  two,  that  of  the  Chinese,  and  of  other  nations  of 
eastern  Asia,  beyond  the  Ganges,  and  that  of  the  Lap- 
landers, Ostiacs,  Samoiedes,  Kaxntschadales,  and  t&e 
borderers  on  the  Arctic  pole.  They  are  all  extremelj 
tenacious  of  long  establisned  usages. 

The  first  of  these  families,  in  Europe,  is  composed  of  the 
Hungarians ;  in  Asia,  of  the  Siamese,  Peguese,  Codiin* 
Chinese,  Tonkinese,  Chinese,  Coreans,  Japanese,  Chinese 
Tartars,  Thibetians,  and  Mongolians.  Their  complex- 
ion is  swarthy,  and  their  features  are  less  rude  than  those 
of  the  Calmucs.  Most  of  them  live  under  fixed  de^ 
tical  governments,  tempered,  however,  by  the  native 
mildness  of  their  dispositions,  which  are  litde  suited  to 
the  roughness  of  the  militaiy  life.  Their  religion,  whidi 
consists  in  the  worship  of  the  grand  lama,  Brahma,  idols 
&c.  is  more  or  less  interwoven  with  the  frame  of  their 
governments,  and  prescribes  absolute  subjection  to  ex« 
isting  power.  The  Hungarians,  however,  on  the  one 
hand,  and  the  erratic  Mongul-Tartars  on  the  other,  are 
excepted  from  this  remark.  In  China  and  Japan,  smiH 
feet  are  highly  prized  by  the  women;  and  the  inhabitants 
of  Aracan,  Laos,  Siam,  and  Pegu  delight  in  long  esn, 
and  dye  their  teeth  black.  These  peop&,  though  gentle 
and  timid,  are  cunning  and  knavish,  readilj^  sacnficing 
their  principles  and  feelings  to  considerations  of  gain. 
Though  the  Chinese  and  Japanese  are  reputed  the  most 
anciently  civilized  tribes  of  Asia,  yet  they  have  foragei 
remained  stationary  in  the  career  of  arts  and  pdicy,  be. 
ing  pertinaciously  averse  to  the  adoption  of  new  discover- 
ies or  improvements. 

The  second  section  of  this  race  embraces  die  gwrt  fi^ 
mily  oi  Mongul-Tartars,  such  as  die  Mantchoos,  Cal- 
mucs, the  genuine  Cosacs,  Burats,  and  the  Tang«ti«» 
hordes  that  border  on  Thibet,  and  on  the  north  m  Chi- 
na. These  are  nomadic  tribes,  living  in  tents,  and  roam- 
ing on  horseback  over  the  immense  plains  of  Tartarr, 
not  cultivating  any  particular  spot,  feeding  on  the  milk 
of  mares,  and  the  flesh  of  horses,  which  last  they  oto 
eat  raw.  Being  always  armed,  they  make  war  like  ban- 
ditti, and  fight  for  plunder  rather  than  for  conquest  V«t 
they  manifest  much  personal  bravery,  and  obey  aneie^ 
tive  chief,  railed  Khan,  whom  they  invest  with  sovereign 
authority.  Though  designated  Tartars,  they  are  to  be 
caref\illy  distinguished  from  those  of  Europran  Bu«»» 
who  belong  to  Uie  white  race.  ^  ^ 

The  third  section  includes  the  polar  tribes,  distingnwJ- 
ed  by  their  thick  and  reduced  stature,  such  as  the  Lap- 
landers, Nova-Zemblians,  Samoiedes,  Ostiacs,  Tungu- 
sians,  Jakutes,  Ischutkis,  and  Kamtschadales,  m  the  old 
continent,  and  the  Esquimaux  and  Greeiihmders  in  the 
new.  1  hese  men,  who  rarely  exceed  four  feet  in  heigM, 
confine  on  the  polar  circle,  and  are  remarkable  for  tne 
coarseness  and  tiithmess  of  their  manners,  and  ^^T 
fetuated  attachment  to  their  native  soil,  notwithstanaii^? 
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the  haKlshiiM  aiid  privaltions  to  which  they  areunavoid-  groes ;  «ad  their  political  constitutions  have  the  stito-  ^^"-^ 
ably  subjected.  blance  of  feudal  republics.     Their  language  is  uncom-   ^  »  ^ 
S.  The  <?on«er-c»to«re</ race  is  composed  of  the  abori-  monly  vocal. 
2"     ffinal  American  tribes  that  occupy  the  regions  which  in-        5.  The  more  obvious  characters  of  the  blaoky  or  negro  Tha  black 
*""  tervene  between  Quebec,  the  Mississippi,  and  California,  race,  can  scarcely  fail  to  be  familiar  to  us,  such  as  the  race, 
on  one  hand,  and  the  Straits  of  Magellan  on  the  other,  depressed  and  rounded  fore-head ;  the  head  compressed 
Their  forehead  is  very  short  and  depressed ;  their  eyes  towards  the  temples,  the  teeth  placed  obliquely  and  pro- 
sunk  ;  the  nose  somewhat  broad,  the  nostrils  very  open;  jecting,  the  body  and  neck  stretching  forward,  Uie 
the  hair  black  and  lank  ;  the  skin  of  a  red  copper  tint,  black  complexion,  frizzly  hair,  flat  nose,  thick  lips,  dc- 
and  thinly  scattered  with  hairs,  which  they  pluck  put  ficiency  o(  calves  to  the  l^s,  &c     Many  more  minute 
Their  countenance  is  generally  broad ;  their  cheeks  are  characteristics  are  stated  by  Professor  Soemmering  in 
elevated  ;  their  bodies  muscular,  their  aspect  wOd  and  his  Essay  on  the  Comparative  Anatomy  of  the  Negro 
savage.      They  fW^quently  paint  their  bodies,  and  are  and  European ;  but  the  recapitulation  of  which  would 
found  ndced,  even  in  latitudes  in  which  a  considerable  needlessly  extend  this  abbreviated  sketch, 
decree  of  cold  prevails.     Their  more  northerly  hordes.        Monsieur  Virey,  and  others,  distinguish  the  black  T*obraa* 
as  the.Canadians,  Iroquois,  Hatches,  Algonquins,  and  race  of  mankind  into  two  branches,  namely,  that  of  ^^^' 
Harons,  are  coiuageous  and  warlike,  outrageous  in  r^  the  Ethiopian^,  or  negroes  properly  so  called,  and  that 
venge,  and  capable  df  enduring  torture  wito  a  firmniess  of  the  Caffres.     The  first  family  includes  the  Jolofls,  ^'"* 
and  cmnposure  unknown  to  the  generality  of  mankind.  Foula^,  the  inhabitants  of  Senegal,  Sierra  Leone,  Mani-  branch. 
They  worship  idols,  called  maniious,  and  also  pay  ho-  guetU,  the  Gold  coast,  Benin,  Loango,  Congo,  &c. ;  in 
mage  to  the  sun  and  stars.     The  chiefs  of  the  Natches  short,  the  whole  western  coast  of  Africa,  from  the  Se- 
even  pretend  to  derive  their  descent  from  the  sun,  and,  negal  to  Cape  Negro,  to  which  we  may  add  the  Cape 
like  the  Incas  of  Peru,  re^n^  that  luminary  as  the  Su-  de  Verd  Islands.     The  negroes  are  discriminated  from 
prerae  being   When  the  Spaniards  first  landed  in  Ame-  the  Caffres  by  their  more  rank  odour,  when  heated,  by 
rica,  they  £und  two  extensive  empires  existing,  that,  their  oilv  satiny  skin,  and  by  a. deeper  sable  tint.     A- 
namely,  of  the  Incas  or  Peruvians,  and  that  of  Mexico;  mong  them   are  some  circumcised  mussulmans,   but 
but  a  bandful  of  European  adventurers  sufficed  for  then-  most  of  them  are  devoted  to  the  grossest  idolatry,  ap« 
subveraion,  and  butchered  many  thousands  of  Ameri^  pear  to  have  a  ver^  circumscribed  range  of  intellecti 
cans.  Tlie  Spanish  historians  have  probably  exaggerated  would  cultivate  their  patches  of  grain  in  peace,  but  are 
the  opulence,  splendour,  and  resources  of  these  semi-  eontrottled  by  petty  princes,  who  frequently  excite 
barbarous  states ;  for  the  vaunted  Mexicans  and  Peru-  them  to  war  for  the  sake  of  selling  them  into  slavery-^ 
vians  were  ignorant  of  the  use  of  iron,  coin,  alphabetical  a  scandulous  scene  of  cruelty  and  oppression,  which 
writing,  and  proper  dothing ;  and  they  consecrated  vir-  only  now  begins  to  give  way  b^ore  the  more  enlighten- 
gins  to  the  sun,  and  immolated  men  to  their  sanguinary  ed  humanity  of  the  times* 

deities.     At  the  southern  extremity  of  America,  we  find        The  Caffres  inhabit  that  eastern  region  of  Africa  Second 
the  Pata^nians,  a  nomadic  horde,  almost  naked,  or  co-  which  extendi  from  the  Fish  river  to  the  Straits  of  Ba«  ln«n^^» 
vered  with  skins,  who  subsist  on  the  produce  of  the  belmandel,  a  vast  territory,   comprising  Monomotapa, 
chaoe,  devour  the  raw  flesh  of  seals,  and  who  have  been  Caffraria,  all  the  coast  of  Zanguebar,  or  the  Mosam-f 
fiilsely  represented  as  a  race  of  giants.  All  the  idolatrous  bique,  Monemugi,  &c.  &c.  They  are  readily  distinguish.* 
American  Indians  indulge  in  polygamy,  delight  in  war,  ed  from  the  negroes  by  superior  talents,  and  more  war- 
hunting,  fishing,  tiie  parade  of  omaroent,  and  spiritous  like  dispositions.     Their  black  tinge  is  less  deep  and 
liquors.  .  They  are  alert  and  indefatigable  in  their  long  less  glossy  ;  their  face  less  lengthened ;  their  features 
marches,  but  phlegmatic,  vindictive,  and  patient  under  more  regular  and  handsome ;  their  body  very  robust, 
torment.  They  elect  chiefbuns,  or  cacigues,  from  among  and  well  constructed,  and  taller  and  more  slender  thnxt 
themselves,  and  are  governed,  in  the  rorra  of  petty  and  that  of  the  negroes ;  nor  do  they  exhale  any  disagree- 
mde  retniblics,  by  their  respective  usages.  able  odour  when  over-heated.     Their  habits  are  chief- 
trk.       4p.  Tne  peq)le  who  compose  the  dark-hrorvn  race  are  ly  pastoral ;  an<l  they  travel  on  horses  or  caravans  from 
race,  generally  called  Mala^,  frt>m  the  peninsula  of  Malacca,  one  grazing  district  to  another,  constructing  temporary 
whence  they  derive  their  chief  origin,     l^heir  forehead  huta,  iiving  on  milk,  cheese,  and  flesh,  seldom  culti* 
is  depressed,  but  romided  ;  the  nose  full  and  broad,  vating  any  ground,  and  always  armed  with  their  xagai^x^ 
thick  at  the  extremity,  and  the  nostrils  widely  separat-  or  spears,  which  they  dart  to  a  great  distance  with 
ed  ;  the  mcmth  is  ver^  huge ;  the  cheek-bones  moderate-  much  vigour  und  address.     They  also  traffic  in  cattle, 
ly  high ;  the  upper  jaw  somewhat  less  projecting  ^n  peltry,  ivory,  gold  dust,  &c.     They  entertain  ideas  of      v 
in  the  negro,  but  more  so  than  in  the  Calmuc ;  the  fa-  the  Supreme  Being  and  his  power;  and,  being  partial 
dal  an^le  from  about  80  to  85  ;  the  hair  thick,  and  pret-  to  fatalism,  occasionally  embrace  the  faith  of  Mahomet^ 
ty  loDg^  and  soft ;  its  colour,  and  that  of  the  eyes,  always  They  will  meet  an  enemy  openly  and  boldly ;  are  im- 
black.     This  race,  which  seems  to  form  a  link  between  patient  of  slavery,  and,  consequently,  seldom  subjected 
those  of  the  Mongolians  and  negroes,  occurs  in  the  in-  to  its  endurance ;  for,  when  deprived  of  their  •  liberty, 
tenor  of  the  island  of  Madagascar,  in  Ceylon,  Sumatra,  they  are  not,  like  the  negroes,  to  be  cajoled  and  diverU* 
Java,  Borneo,  the  peninsula  of  Malacca,  and  in  most  of  ed  by  trifling  amusements ;  but  they  readily  submit  to 
the  islands  of  the  Indian  Archipelago,  as  well  as  in  New  habits  of  domestication.     They  are  habituated  to  poly. 
Zealand,  tiie  South  Sea  Islands,  &c.     They  are  an  ac-  gamy,  and  are  governed  by  a  general,  chief,  or  king^ 
tivc  sea-faring  people,  engrossed  in  petty  trafficking,  or  whose  power  is  very  limited,  but  who  appoints  the  subw 
brokerage,  bold,  crafty,  eagerly  covetous  of  gain,  fierce,  ordinate  chiefs  over  the  difibrent  hordes,  and,  through    . 
cruel,  and,  in  their  wars,  even  addicted  to  cannibalism,  them,  conveys  his  directions  or  commands. 
They  are,  for  the  most  part,  polygamous,  seldom  sub-        6.  This  race  is  distinguished  from  the  preceding  by  a  the  blacb. 
mit  to  clothing,  and,  like  many  other  naked  savages,  still  more  elongated  snout;  a  triangular  visage,  termi-  iah  race. 
paint  or  tatoo  their  skins.     Their  religion  is  a  sort  oi  nating  in  a  point ;  a  facial  angle  of  aboat  75  degrees ; 
cfaildiah  idohilry,  little  elevated  above  that  of  the  ne«  by  a  skin  o^a  brown-black,  or  uiid>ex  hue;  widely  8c« 
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Man.      paratcd  eye8,  a1wa7§  half  doeed ;  a  very  depressed  and   exhibit  an  analogy  to  what  takes  place  asumg  other  «» 


very  wide  nose;  lips  more  tureid  than  even  those  of   gregarious  and  domestic  animals^  we  are  not  wimmtd 


Two           their  stupidity,  lasiness,  and  sensuality.    They  have  views  in  their  researches,  selected,  periiaps,  too,  nm 

^amiliei.     been  divided  into  two  varities,  or  principal  families,  both  the  most  distant  from  each  other  posnble,  and  overlook* 

resident  in  the  southern  hemisphere.     The  first  com-  ing  the  intermediate  races  that  formed  die  oonnectiiip 

prehends  the  Hottentot  tribes,  and  the  second,  the  sa-  links  between  them,  compared  these  two  together  ;ol^ 

vages  of  New  Guinea,  New  Holland,  and  New  Cale-  '  fixing  their  attention  too  exclusively  on  man,  they  have 

donia.  neglected  the  examination  of  other  species  of  animd^ 

FSrst              The  Hottentot  population  stretches  over  the  whole  ana  compared  their  varieties  and  grwhttons  with  thoK 

i^amily.       southern  extremity  of  Africa,  from  Cape  Negro  to  the  of  the  human^species.    An  examfue  of  the  firitermin 

Cape  of  Good  Hope,  and  from  the  latter  to  Monomopa-  reasoning  on  this  subject,  is,  when  one  confiYnlUaD^ 

ta,  embracing  a  great  variety  of  districts.  Such  of  them  gro  of  Senegal  with  an  adonis  of  Europe,  without  r. 

as  the  Dutch  distinguished  by  the  name  of  Bosehmen,  collecting  that  there  is  not  one  of  the  bodily  differaKH 

areparticularlysavage,  concealing  themselves  in  woods,  of  these  two  beings,  be  it  hair,  colour,  featnnf,  ftc 

or  caverns,  whence  they  make  sudden  excursions,  for  which  does  not  gradually  run  into  the  sanle  thing  of  the 

the  purpose  of  pillage,  subsisting  on  prey  and  wild  other,  by  such  a  variety  of  shades,  that  no  phyaiologiit 

roots,  having  scarcely  the  use  of  articulate  speech,  and  is  able  to  draw  a  line  of  demarcation  between  tnese  gn* 

being  hardly  more  sociable  than  the  beasts  of  the  forest,  dadons,  and,  oonseauently ,  between  the  extremes  tbeiD- 

The  other  Hottentots  also  live  without  laws  or  fixed  re-,  selves.    The  secona  error  is,  when  people  reawo  n  if 

gulations^  but  are  generally  gentle  and  ino^ensive;  but  man  were  the  only  organized  being  in  natuie,  and  cau 

they  are  notorious  for  the  nastiness  of  their  persons,  the  sider  the  varieties  in  his  species  to  be  strange  and  proi 

filthinessoftheir  manners,  and  their  fondness  of  tobacco,  blematical,  without  reflecting,  that  all  these  vsrietiM 

Their    lansfuage    resembles  a  disagreeable    clacking  are  not  more  striking  or  more  uncommon  than  thoae 

noise ;  and  their  religion  appears  to  be  limited  to  the  with  which  so  many  thousands  of  other  species  of  or< 

worship  of  some  petty  idols^  and  the  predictions  of  a  «anized  beings  degenerate,  as  it  were  before  our  era. 

sort  of  Soothsayers.  This  position  he  uus  happily  illustrates  by  s  arnooi 

Second           The  islanders  of  New  Guinea  love  war,  without  comparison  between  man  and  swine. 

Pamil/.      evincing  much  personal  bravery,  and  chiefly  subsist  on  "  More  reasons  than  one  have  induoed  me  to  nuke 

the  spontaneous  produce  of  their  fertile  soiL     The  na-  dioice  of  swine  for  this  cosnparisdn  ;  but,  in  particuUr, 

tives  of  New  Holland,  again,  exhibit  every  appearance  because  they  have  a  ^reat  similaritv,  in  many  respects,  to 

of  wretchedness,  picking  up  shell-fish,  the  refuse  of  the  man :  not,  however,  m  the  form  of  their  entmils,  is  pco> 

sea,  and  some  harsh  fVuits,  and  wild  roots.    They  paint  pie  formerly  believed,  and  therefore  studied  theanatonj 

their  naked  bodies,  and,  though  they  swim  wefl^  they  of  the  human  body  puiposely  in  swine ;  so  that,  era 

have  never  attained  to  the  construction  of  a  boat  They  ^  in  the  last  century,  a  celebrated  dispute  whidi  arose  h^ 

seem  to  be  almost  incapable  of  reflection,  often  squat-  tween  the  physicians  of  Heidelberg  and  those  of  Dur- 

ting  down  for  a  whole  day  in  listless  apathy,  or  crawl«  lach,  respecting  the  posidon  of  the  heart  in  man,  vis 

ing  under  slender  hovels,  in  which  they  cannot  stand  determined,  in  consequence  of  orders  from  govenunot, 

erect.     Their  lances,  which  they  dart  with  dexterity,  by  inspecdng  a  pig,  to  the  great  triumph  of  the  pat^ 

are  pointed  with  a  bone  or  sharpened  stone.    The  in-  that  was  reafiy  in  the  wrong.    Nor  is  it  because,  m  the 

habitants  of  the  southern  extremity  of  Van  Di^knen's  time  of  Galen,  according  to  repeated  asserdoos,  honuo 

land  and  of  New  Caledonia  may  rank  a  litde  higher  in  the  flesh  was  said  to  have  a  taste  perfec^dy  similar  to  dut 

scale  of  intellect ;  for  they  fence  themselves  against  the  of  swine ;  nor  because  the  fat  and  the  tanned  hides  of 

cold  with  clothes,  and  are  somewhat  more  active  in  both  are  very  like  to  each  other ;  but  because  bodit  is 

their  movements  than  the  Hottentots.     Their   hair,  regard  to  the  economy  of  their  bodily  structure,  tikes 

which  is  much  frizzled,  runs  less  into  balls  than  that  of  on  the  whole,  shew  unexpectedly,  on  the  first  view,! 

the  Hottentots ;  and  they  powder  it  either  with  a  red«  very  striking  similitude. 

dish  earth,  or  with  the  lime  of  oyster- shells.  ''  Both,  for  example,  are  domesdc  animals;  both  oo- 

llan  inha.       From  the  preceding  rapid  survey  of  some  of  the  pnn«  nivofous ;  both  are  dispersed  throughout  all  the  fosr 

bits  all  cli.  cipal  varieties  of  our  species,  it  is  manifest,  that  man  is,  quarters  of  the  world ;  and  both,  oonsequendy,  sre  «• 

natet.         physically  speaking,  a  cosmopolite,  or  ig:i  inhabitant  of  posed,  in  numerous  ways,  to  the  piindpal  causes  of  ds* 

the  world  at  large,  being  capable  of  sustaining  the  cold  generation,  arising  from  climate,  mode  of  life,  mwrish- 

of  the  polar,  and  the  heat  of  the  equatorial  regions.—  ment,  &c.     Both,  from  die  same  reason,  are  subject  to 

A  faculty  which  has  been  denied  to  most  other  ani«  many  diseases :  and  what  is  pardcularly  worthy  of  re- 

mals.  mark,  to  diseases  rarely  found  among  other  animili 

Q                  A  quesdon,  however,  naturally  arises,  whence  the  than  men  and  swine,  such  as  the  stone  in  the  bladder; 

flpMies.       dWersides  and  shadings  of  his  kind  ?  Have  they  arisen  or  to  diseases  exclusively  peculiar  to  these  two,  such  m 

out  of  accidental  circumstances,  or  were  their  proto-  the  worms  found  in  measled  swine. 

types  originally  created,  with  the  aspects  and  attributes  "  Another  reason  why  1  have  made  cfacnce  of  swjv 

which  our  present  state  of  knowledge  has  assigned  to  for  the  present  comparison,  is,  because  the  degeneraaos 

them  ?  Philosophers  have  not  been  wanting  who  have  and  descent  from  the  original  race  are  flu*  more  cotau 

muldplied  the  species  of  men  in  exact  proportion  to  in  these  animals,  and  can  be  better  traced,  than  in  the 

their  varieties.  But,  although  considerations  of  climate,  variedes  of  other  domestic  animals.     For  no  natoraw 

•food,  and  social  habits,  will  not  adequatelv  account  for  I  believe,  has  carried  his  scepdcism  so  far  as  to  doubt 

the  permanence  of  the  difiereoces  to  which  we  have  al-  the  descent  of  the  domesdc  swine  from  the  wild  boir, 

luded;  yet  so  long  as  all  the  varieties  sexually  unite,  and  which  is  so  much  the  more  evident,  as  it  is  w^  known 

produce  a  fertile  ofispring,  and  so  long  m  they  merely  that  wild  pigs,  when  caught,  may  be  easily  raidatdtt 
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ifuk      latee  an j  fioniliar  as  domestic  swine :  and  the  oontnuy  be  employed  by  Uie  brush-makers.    The  difference  be-       Man. 

is  alao  the  case ;  for  if  the  latter,  by  any  accident,  get  tween  the  hair  of  the  wild  boar  and  the  domestic  swine^   >— -Y"*^ 

into  the  woods,  they  as  readily  become  wild  again,  so  particukrty  in  regard  to  the  softer  part  between  the 
that  there  are  instances  of  such  animals  being  shot  for  strong  brinies,  is,  as  is  well  Icnown,  still  greater, 
wild  swine ;  and  it  has  not  been  till  they  were  opened^  •  "  The  whole  difference  between  the  cranium  of  a  Ne- 
and  found  castrated,  that  people  were  led  to  a  discove*  gre  and  that  of  an  European  is  not,  in  the  least  degree, 
ly  of  their  origin,  and  how  and  at  what  time  they  tan  greater  than  that  equally  striking  difference  which  exists 
away.  It  is  well  ascertained,  that,  before  t^  discovery  between  the  cranium  of  the  wild  boar,  and  that  of  the 
of  America  by  the  Spaniards,  swine  were  unknown  in  domestic  swine.  Those  who  have  not  observed  this  in 
that  quarter  of  the  world,  and  that  they  were  afterwards  the  animals  themselves,  need  only  to  cast  their  eye  on 
carried  thither  from  Europe.  All  the  varieties,  there-  the  figure  which  Daubenton  has  gi^n  of  both, 
fore,  through  which  this  animal  has  since  degenerated,  "  I  shall  pass  over  less  national  varieties,  which  may 
belong,  wiw  the  original  European  race,  to  one  and  the  be  found  among  swine,  as  well  as  among  men,  and  on- 
same  species ;  and  since  no  bodily  difference  is  found  Iv  mention,  that  I  have  been  assured  by  Mr.  Sulze,  that 
in  the  numan  race,  as  will  presently  appear,  either  in  the  peculiarity  of  having  the  bone  of  the  leg  remark- 
regard  to  stature,  colour,  the  form  of  tne  cranium,  -Sic.  ably  long,  as  is  the  case  among  the  Hindoos,  has  been 
which  is  not  observed  in  the  same  proportion  among  remarked  with  regard  to  the  swine  in  Normandy.-— 
the  porcine  race ;  whil^  nobody,  f>n  that  account,  ever  *'  They  stand  very  long  on  their  hind  legs,"  (says  he  in 
doubts  that  all  these  different  kinds  are  merely  varieties  one  of  his  letters  ;^  "  their  back,  therefore,  is  highest 
that  have  arisen  from  degeneration,  through  the  influ-  at  the  rump,  forming  a  sort  of  inclined  plane ;  and  the 
ence  of  climate,  &c.  this  comparison,  it  is  to  be  hoped,  head  proceeds  in  the  same  direction,  so  that  the  snout 
will  silence  those  sceptics  who  have  thought  proper,  on  is  not  far  from  the  ground."  I  shall  here  add,  that  the 
account  of  these  varieties  in  the  human  race,  to  admit  swine,,  in  some  countries,  have  degenerated  into  races, 
more  than  ene  species.  which,  in  singularity,  far  exceed  every  thin^  that  has 
"  With  regara  to  stature,  the  Patigonians,  as  is  well  been  found  strange  m  bodily  variety  among  the  human 
known,  have  afforded  the  greatest  emplo3rment  to  an-  race.  Swine  wi£  solid  hoofs  were  known  to  the  an- 
thropologists. The  romantic  tales,  however,  of  the  old  cients,  and  large  herds  of  them  occur  in  Hungary,  Swe- 
travelJers,  who  give  to  these  inhabitants  of  the  southern  den,  &c.  In  like  manner,  the  European  swine,  first 
extremity  Kji  America  a  stature  ai  ten  feet  and  more,  are  carried  by  the  Spaniards,  in  1 509,  to  the  island  of  Cu- 
ccarcely  worth  notice ;  and  even  the  more  modest  re-  ba,  at  that  time  celebrated  for  its  pearl  fishery,  degene- 
lations  of  later  English  navigators,  who  make  their  rated  into  a  monstrous  race,  with  hoofs  which  were  half 
height  from  six  to  seven  feet,  have  been  doubted  by  a  span  in  length." 

other  travellers,  who,  on  the  same  coast,  sought  for  such        From  the  foregoing  facts,  our  author  concludes,  that 

children  of  Enoch  in  vain.    But  we  shall  admit  every  it  is  absurd  to  aUow  the  vast  variety  of  swine  to  have 

thing  that  has  been  said  of  the  extraordinary  size  of  descended  from  one  original  pair,  and  to  contend  that 

these  Patagonians  by  Byron,  Wallis,  and  Carteret,  the  the  varieties  of  men  are  so  many  distinct  species. 
first  of  whom  assigns  to  their  chief,  and  several  c^  his        We  have  had  recourse  to  this  train  of  argumentation, 

attendants,  a  height  of  not  less  than  seven  feet,  as  far  as  chiefly  with  a  view  to  meet  the  objections  of  those  who, 

could  be  determined  by  the  eye;  the  second,  who  asserts  either  disbelieving  the  authenticity  of  the  Mosaic  ac- 

that  he  actually  measured  them,  gives  to  the  greater  part  count  of  the  creation,  or  regarding  it  as  merely  allego- 

of  them  from  five  feet  ten  inches,  to  six  feet ;  to  some  six  rical,  have  impugned  its  consistency  with  their  alleged 

feet  five  inches,  and  six  feet  six ;  but  to  the  tallest  six  feet  state  of  phy siod  facts. 

seven  inches :  and  this  account  is  confurmed  by  the  last        If  we  next  contemplate  the  human  individual  from  profreuiva 
mentioned  of  the  above  circumnavigators.     Now,  allow-  his  cradle  to  his  grave,  we  shall  find  him  commencing  gtages  of 
ing  this  to  be  the  case,  it  is  not  near  such  an  excess  of  his  career  with  the  painful  sensations  of  being  ushered  the  human 
stature  as  that  observed  in  many  parts  of  America  among  into  the  open  air,  a  very  difierent  element  from  the  in<lividuai. 
the  swine,  originally  conveyed  tnither  from  Europe.  gentle  warmth  of  the  mother's  womb,  expressing  his  infancj. 
^ ''  The  natives  of  Guinea,  Madagascar,  New  Holland,  uneasy  feeling  by  cries,  and  exhibiting  an  interesting 
New  Guinea^  &c.  are  black ;  many  American  tribes  are  spectacle  of  signal  helplessness  and  want     At  that  pe- 
reddish-brown ;   and  the  Europeans  are  white.     An  nod,  more  destitute  and  dependent  than  any  of  the  in- 
equal  difference  is  observable  among  swine  in  different  ferior  animals,  he  would  speedily  perish,  did  not  his  ve- 
countries.     In  Piedmont,  for  exam^e,  they  are  black,  ry  weakness  and  impotence  conjure  up  around  him  the 
When  I  passed  through  that  country  during  the  great  most  tender  and  unwearied  protection  and  sympathies, 
fair  for  swine  at  Salenge,  I  did  not  see  a  single  one  of  Not  only,  however,  is  his  inability  to  provide  for  his  ur« 
any  other  colour.     In  Bavaria  they  are  reddish-brown ;  gent  wants  complete ;  it  is,  moreover,  prolonged  beyond 
in  Kormandy  thejr  are  all  white.  the  term  of  imperfection  assigned  to  otner  animals.     Yet 
'' Human  hair  is,  indeed,  somewhat  difierent  from  Nature,  or,  to  speak  more  correctlv,  the  Author  of  Nature, 
swine's  bristles ;  vet,  in  the  present  point  of  view,  they  does  nothing  in  vain ;  for  it  is  wiselv  and  kindly  ordahied, 
vaav  be  compared  with  each  other.    Fair  hair  is  soft,  tiiat  a  being,  destined  to  exist  and  act  his  part  in  socie- 
and  of  a  silky  texture;  bLick  hair  is  coarse,  and  among  ty,  should  long  experience  the  infiuence  m  affectionate 
sevenl  tribes,  such  as  the  Abyssinians,  Negroes,  and  care  and  disciimne,  and  that  parents,  nurses,  and  guar^ 
the  inhabitants  of  New  Holhmd,  it  is  woolly,  and  most  dians  should  be  pr<Mnpted  to  the  discharge  of  dieir  im- 
so  among  the  Hottentots.     In  like  manner,  among  die  portant  duties  by  the  purest  of  all  rewards— that  indescri- 
white  swine  in  Nonnandy,  as  I  was  assured  by  an  in-  bable  gratification  whidi  flows  from  the  interchange  of 
comparable  observer,  Suke  of  Bonneburg,  the  hair  on  endearing  feeling,  and  from  the  consciousness  of  afford- 
the  whole  body  is  longer  and  softer  than  among  other  ing  comfort  and  protection  to  helpless  unsuspecting  in- 
twine ;  and  even  the  bristles  on  the  back  are  very  little  nooence. 

different,  but  lie  fiat,  and  are  only  longer  than  the  hair        The  new-bom  infknt  usually  measures  about  21  inches 

on  the  other  ports  of  the  body.    They  Gannot  therefore  in  height,  and  weighs  from  10  to  15  lib.    A  portion  of 

VOL.  Xm.  PAHT  XI.  3  p 


482 


MAZOLOGY. 


!Man. 


the  skulls  on  the  crown  of  the  head^  remains  for  some  four  are  plaOed  in  front  of  each  jaw,  onia^  ra^    Mn 

time  unconaolidated ;  a  circumstance  which  has  not  their  appeahinee  in  eight  or  ten  moothn:  tlie  M«r  ca*  ""^r^ 

been  observed  of  other  animals^  and  which  has  proba«  nine>  or  eye-teeth,  |>ierce  the  gtti&  about  the  tenth 

bly  a  reference  to  the  exigencies  of  gestation  and  partu-  month ;  and,  in  the  twelfth  or  mirtecnth  month,  th« 

rition,  the  child  having  a  larger  head^  in  proportion,  jaw-teetb,  or  grinders,  are  gradually  protruded,  to  the 

than  the  young  of  the  inferior  animals,  and  requiring  number  of  sixteen—thus  making  twenty^eight  testh 

in  all.     At  the  age  of  twenty^six  or  thirty  years,  four 


accommodation  to  cases  of  pressure.  Its  bones,  too,  are 
still  of  a  cartilaginous  consistency ;  its  extremities  small ; 
the  flesh  very  soft,  gelatinous,  and  humid ;  the  vessels 
and  nerves  large ;  the  belly  distended ;  the  cellular  tex« 
ture  relaxed,  spongir,  and  full  of  lymph  ;  the  eves  dim, 
fixed,  and  commonly  blue ;  the  cornea  wrinkled,  and 
the  retina,  perhaps,  too  soft  for  receiving  impressions 
of  external  objects.  The  other  external  senses  are  like- 
wise very  imperfect ;  for  the  auditory  passage  is  stop* 
ped  up  with  mucous  matter,  which  deadens  the  sensa- 
tion of  sound ;  the  pituitary  sinuses,  lined  with  a  vis- 


grinders,  namely,  two  at  the  bottom  of  each  jaw,  and, 
on  account  of  their  tardy  appearance,  ooramoDly  ciUed 
wMom  teelhf  are  developed,  which  complete  the  num. 
ber  of  36 :  but  these  last  are  not  alwtys  present  in  die 
female  subject  Whoever  is  much  conversant  with  the 
infantine  condition  of  our  race,  must  also  have  ob> 
served,  that  the  periods,  modes,  and  symptoms  of  den* 
tition  vary  very  considerably  in  different  individutli* 
Towards  the  age  of  six  or  seven  years,  a  new  impuhe 
being  given  to  the  nutritive  system  of  the  ditld,  he  not 
only  acquires  an  accession  of  vigour,  but  his  indsive 


cid  humour,  are  incapable  of  perceiving  odours ;  the 

skin,  as  yet  too  soft* and  yielding,  can  communicate  no    milk-teeth  are  shed,  and  replaced  by  others  of  laigcr 
adequate  ideas  of  touch ;  and  the  papillae  of  the  tongue    dimensions  and  stronger  texture.      The  four  C80111C, 
are  too  much  blunted  to  discriminate  savours.    The  pa-    and  the  first  four  grinders,  are,  in  like  manner,  sup- 
ramount  sensation  is  that  of  the  mother's  breast,  to  which 
the  babe  instinctively  clings,  and  receives  its  nourish- 
ment.    At  the  same  important  epoch,  a  material  change 
is  effected  in  the  circulation  of  the  blood ;  for  the  air, 


planted  by  others.     Children  have  been  occaiioDally 
bom  with  their  incisive  teeth  already  cut. 

The  hair  of  new-born  infants  is  always  more  or  loi  Hir.ie. 
fair  in  the  European,  but  black  in  the  other  breedi  of 


acting  on  the  olfactory  nerves,  and  on  the  organs  of    mankind :  and  it  is  somewhat  singular  that  the  suae 
respiration,  produces  a  shock  something  like  that  of    remark  should  be  applicable  to  the  iris  of  the  eye 


sneezing,  expands  and  elevates  the  breast,  induces  a 

discharge  of  mucous  matter  from  the  nostrils,  and  thus 

facilitates  the  entrance  of  the  vital  element  into  the 

lungs,  and  the  blood  penetrating  into  these  viscera,  and 

being  tliere  impregnated  with  air,  receives  its  florid 

hue,  returns  to  the  heart,  and  is  gradually  diffused 

through  die  body,  instead  of  immediately  passing,  as 

in  the  foetus,  from  the  right  to  the  left  ventricle  of  the 

heart.     The  breast  is  seldom  presented  to  the  child  till    adults,  the  more  rapid  circulation  inducing  a  greitcr 

at  least  ten  or  twelve  hours  have  elapsed  ,*  and  as  the    degree  of  internal  heat 

first  milk,  technically  termed  colostrum,  is  usually  of  a        Children  usually  make  their  first  efforts  to  speak  ^^ 

serous  and  laxative  quality,  it  aids  the  expulsion  of  the    about  the  age  of  twelve  or  fifteen  months,  tbongh 

blackish  contents  of  the  intestines,  called  meconium.    In    some  only  at  two  years  and  a  half  or  three  yein,  or 

the  course  of  a  few  days,  tlie  infant  usually  experiences    even  later. 

a  slight  degree  of  jaundice,  when  the  bile  and  the  he-        The  growth  of  diildren,  like  that  of  the  infeiior  Giwt^ 

patic  system  begin  to  exercise  their  functions.     Much    animals,  is  rapid  in  proportion  to  the  youth  of  the 


The  hair  and  eyes  assume  a  darker  colour  as  the  indi- 
vidual advances  in  life,  and  they  lose  their  pecuUtf 
hue  on  the  approach  of  old  age.  The  children  of  ne- 
groes, and  of  people  whose  skin  is  very  dark,  are  bom 
white  or  reddish,  but  they  gradually  acquire  their  ap- 
propriate tint,  even  though  not  exposed  to  the  snn. 

Notwithstanding  the  extreme  delicacy  of  the  infant-  Tf^>;ct^ 
ine  frame,  it  is  less  susceptible  of  cold  than  that  of  ^^ 


animal,,  and  to  the  quantity  of  nourishment  digetted. 
It  has  likewise  been  .observetl,  that  it  is  more  consHkr- 
able  in  summer  than  in  winter.  As  the  foetus  wai  at 
all  times  nourished  with  the  maternal  blood,  its  dixneo* 
sions  were  quickly  unfolded :  the  child,  in  like  man" 
ner,  suckles  and  eats  often,  and  grows  faster  than  the 
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of  its  time  is  passed  in  sleep,  and  it  applies  its  lips  to 
the  breast  almost  as  often  as  it  awakes.  About  the  for- 
tieth day  from  birth  it  begins  to  smile,  and  to  recog- 
nize the  features  of  those  who  approach  it.  Indpe, 
parv^  puer,  risu  cognoscere  mairem.  At  the  exjHration 
of  six  or  seven  weeks,  a  little  panada,  or  some  such 

light  food,  may  be  added  to  the  mother's  milk ;  but  it  young  man,  who  eats  less  in  proportion  to  his  balk, 

is  generally  reckoned  advisable  to  defer  weaning  till  Besides,  in  proportion  as  the  organs  become  dry  and 

the  period  of  dentition.     In  Hc^and,  Italy,  Turkey,  solid,  they  increase  more  slowly  in  dimensions,  the 

and  the  Levant,  the  food  of  children  is  limited  to  the  fibres  become  less  flexible,  the  channels  are  gradoallj 

milk  of  the  nurse  for  a  whole  year ;  and  the  savages  of  obstructed,  interstices  are  filled  up,  and  the  food  v 

Canada  give  their  children  suae  for  four,  five,  six,  and  discussed  with  more  difiiculty,  till,  being  do  longer 

sometimes  even  seven  years.  requisite  for  the  composition  and  increment  of  organs, 

The  cutting  of  the  teeth,  contrary  to  what  takes  it  is  secreted  in  the  form  of  fat,  or  converted  into  the 

Elace  in  most  natural  processes,  is  always  accompanied  materials  of  reproduction.     Some  children  grow  much 

y  more  or  less  irritation  of  the  system,  and  often  by  more  rapidly  than  others,  and  manifest  a  greater  de- 

very  painful  and   distressing  symptoms,    when  the  gree  of  precocity  in  their  whole  economy.    Giris,  toq, 

quantity  of  aliment  should  be  considerably  reduced,  are  sooner  mature  than  boys,  because,  perhaps,  thor 

and  the  febrile  heat  still  further  diminished,  when  the  organisation  requires  less  solidity  and  nutnmeot,  or 

weather  permits,  b;^  exposure  to  the  open  air»    Chil-  because  the  sensibihty  of  their  nervous  system  000* 

dren,  in  this  state,  instinctively  apply  their  fingers  to  municates  a  greater  impulse  to  their  growto. 
the  mouth,  to  relieve  the  irritation  oi  the  gums ;  and        The  next  marked  stage  in  the  progress  of  the  hwDia  N^^ 

tome  benefit  is  frequently  derived  from  putting  into  beinr,  is  that  of  puberty,  which  is  indicated  by  the  j**^^ 

their  hands  a  bit  of  ivory,  or  coral,  or  of  some  other  dcvdopement  of  the  generative  organs,  and  the  ino* 

hard  and  smooth  body,  with  whieh  they  rub  the  gums  pient  symptoms  of  Sie  amorous  passioiL     The  ip- 

at  thejpftrt  affected.   The  eight  indnTe  teeth,  of  whidi  praaoh  of  this  terra  is  contkiezvbly  aoodcnted  or  it- 
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4ja.    taided  by  tbe  eiremntkalicet  of  aex  and  eBeuite^  hat,  in    Uios  to  iu  Ml  stature,  though  this  term,  too,  is  liable 
'^^^^^  our  temperate  latitudes,  nay  generally  be  redconed  as    to  vary ;  fbr  Mmne  cease  to  grow  after  fifteen  or  sixteen,  ^--^,^— 
dating  its  comoiencenient  at  sixteen  yeara  of  age  in    whilst  others  continue  to  increase  in  height  till  twenty,  or 
boys,  and  fourteen  in  girls.     A  male  inhabitant  of  tbf    even  twenty-three.  During  this  interval  they  are  usui^ly 
arctic  regions,  however,  seklora  reaches  to  this  change    very  slender,  but,  by  degrees,  the  limbs  swell,  and  as* 
in  his  constitution  before  his  16th,  or  even  his  90th    same  their  proper  shape;  and,  before  the  age  of  thirty, 
or  22d  year ;  nor,  in  such  high  latitudes,  are  the  girls    the  body  has  generally  arrived  at  its  greatest  perfection 
marriageable  before  eighteen  or  nineteen,  whereas  a    with  regard  to  strength,  consistency,  and  symmetry. 
Hindoo  or  Arab  youth  is  mature  at  thirteen  or.  four-    The  powers  of  the  mind,  too,  at  this  period,  have  been 
teen,  and  a  girl  at  eleven  or  twelve.     But  such  pre*    matured,  and  have  quaKfied  us  for  discharging  the  du« 
maturity  of  oonstitution  is  followed  by  the  early  ex*    ties  of  professional  situations,  and  for  relishing  the  ra- 
tinction  of  the  sources  of  reproduction,   which  are    tlonal   pleasures  of  social    and   virtuous  intercourse, 
usually  quite  exhausted  at  the  age  of  thirty,  whilst  in    Many,  however,  never  reach  the  perfect  term  of  their  ex- 
this  country,  in  which  virility  is  more  slowly  attained,    istence;  for  multitudes  of  our  race  perish  during  infancy  Probabiii  • 
the  constitution  has  time  to  acquire  solidity  and  vigotiTi    and  childhood  ;  and  not  a  few  are  daily  cut  off  in  the  ties  of  lif* 
so  that  females  continue  fertile  tiU  45  or  50,  and  males    blossom  of  their  days :  individuals,  in  short,  as  in  thd 
are  ospable  of  propagating  at  sixty  years  of  age.   Other    ether  classes  of  animals,  hourly  disappear,  but  the  race 
droumstanoes  likewise  contribute  to  influence  the  state    abides.     From  a  comparative  view  of  many  tables  of 
of  puberty,  such,  for  example,  as  the  quantity  and    mortality,  it  results,  that  one-fourth  of  the  children 
ipiality  of  food,  constitutional  tendencies,  and  moral    bom  in  the  course  of  a  year,  perish  before  the  complete 
causes.    Thus,  persons  who  have  been  accustomed  to    revolution  of  five  years,  one- third  before  the  revolution 
a  copious  and  nutritive  diet,  or  to  heating  and  stimu-    of  ten  years,  one- half  before  35  years  have  elapsed; 
ladng  meals  and  drinks,  have  their  sexual  faculties    two-thirds  before  the  accomplishment  of  52  years ;  and 
sooner  unfolded  than  those  who  have  been  condemned    three^fourths  before  the  completion  of  61.     Of  six  or 
to  scanty  or  unwholesome  fare,  or  who  have  been  re^*    seven  children  born  in  the  same  year,  only  one,  on  an 
stricted  to  a  cool  and  abstemious  syltem  of  nourish-    average,  attains  to  70  years ;  of  ten  or  eleven,  one  who 
ment.    In  our  populous  cities,  too,  where  too  many    arrives  at  75;  of  17f  one  reaches  78;  of  25,  or  26,  one 
excitements  constantly  solicit  the  senses  and  the  hna-    lingers  on  to  80;  of  73,  one  advances  to  85 ;  of  205, 
gination  of  the  young,  puberty  frequently  supervenes    one  realizes  90 ;  of  730,  one  prolongs  his  existence  to 
more  early  than  in  our  villages  and  hamlets,  where  hu    95;  and  of  8179i  one  may  complete  a  century.     It  is 
boor,  simplicity  of  manners,  and  the  absence  of  many    scarcely  necessary  to  observe,  that  immediately  after  the 
illttsions,  retain  the  youth  in  the  tranquillity  of  igno-    creation,  when  the  world  was  destined  to  be  peopled 
ranoe.    Although  the  emotions  of  love  and  sex  begin    by  one  man  and  mie  woman,  the  ordinary  term  of  life 
to  predominate  at  the  age  of  puberty,  yet  they  are  sel-    somewhat  exceeded  900  years ;  that  immediately  after 
dom  wholly  Unknown  before  that  crisis,  though  they    the  flood,  when  there  were  three  males  to  stock  the 
are  often  Hmited  to  ideas  of  vague,  undefined  curiosity,    world,  this  term  was  coiuiderably  abbreviated.  Shorn 
In  every  well-regulated  mind,  they  are,  moreover,  ac-    having  been  the  only  patriarch  who  attained  to  500. 
companied  and  counteracted  by  feelings  of  chastity,  to    In  the  second  century  of  the  world,  we  hear  of  none 
which  the  inferior  animals  appear  to  be  strangers,    who  reached  240 ;  in  the  third,  none  except  Teraht 
They  are  likewise  kept  in  check  by  the  greater  scope    who  saw  200.    By  degrees,  as  the  numbers  of  mankind 
whidi  is  then  given  by  nature  to  the  intellectual  and    increased,  longevity  dwindled,  till  the  days  of  Moses, 
reasoning  powers,  as  well,  perhaps,  as  by  that  roman-    when  seventy,  or,  at  most,  eighty  years,  were  reckoned 
tic  and  sentimental  melancholy,   and  tnat  manliness    about  the  extreme  term  of  human  existence.     Since 
and  generosity  of  conduct,  which  are  more  or  less  cba-    that  period,  the  ordinary  duration  of  man's  life  appean 
racteristic  of  the  age  of  youth.     During  infancy  pad    to  have  be«i  pretty  stationary  in  all  ages ;  for,  not  to 
childhood,  the  vital  functions  exercised  their  energies    mention  the  instances  which  might  be  quoted  from  the 
on  the  organs  of  nutrition,  and  on  the  cellular  and    sacredscriptures,  Plato  lived  to  81,  and  was  accounted  an 
lymphatic  systems,  being  wholly  expended  on  the  ge-    old  man;  and  the  examples  of  long  life  adduced  by  Plin^» 
nerd  growth.     In  proportion,  however,  as  the  indi-    as  very  extraordinary,  may,  most  of  them,  be  matched  in 
vidual  emerges  into  the  state  of  pubertyj   the  vital    our  modern  tables  ot  well  attested  cases.   Thus,  the  asto- 
efforts  are  more  particularly  direeted  to  the  glandular    mshing  age  o£  175,  was  realized  in  the  person  of  Louisa 
and  generative  systems.     The  organs  of  voice,. too,    Trexo,  anegress,  and  a  native  of  Tucomea,  in  South 
experience  a  remarkable  change,  ^cause  the  muscles    America,  who  died  in  1780.     The  celebrated  Thomas 
of  the  glottis  receive  an  enlargement,  which  renders    Parr,  a  native  of  Shropshire,  reached  152,  and  Henry 
the  sounds  uttered  from  the  mouth  more  deep  and    Jenkins,  of  Yoriishire,  169.    These,  however,  are  veiy 
hoUow,  by  nearly  a  whole  octave.     Hairs  spring  from    rare,  and  singular  exceptions  to  the  more  ordinary 
the  arm*piu,  about  the  breasts,  &c.  but  die  beard  seU    standard,  snd  need  not  to  detsin  us  longer.     The  aye* 
dom  appears  till  the  nineteenth,  twentieth,  or  twenty-    rage  lifo  of  a  child,  of  one  vear  of  age,  and  that  of  a 
irst  jear.     In  the  female,  the  glands  of  the  mamnue    young  man  of  21  years,  have  been  estimated  at  33  years, 
receive  a  considerable  expansion,  the  nipple  enlarges^    A  man  of  66  years  of  age,  has  an  equal  chance  of  life 
reddens,  and  acquires  a  considerable  degree  of  send-    with  a  new- bora  infanL    An  individual  often  years  of 
bility,  at  the  same  time  that  menstruation  takes  place,    age,  has  a  probable  expectancy  of  40  years  more  of  lilb : 
Whether  it  be  true,  as  has  been  alleged,  that  the  t)odi-    at  20  he  may  reckon  on  nearly  5S| ;  at  30,  on  28  ;  at 
\j  strength  and  manly  deportment  of  youth  depend  on    40,  on  22 ;  at  50,  t>n  l6  years,  and  seven  months ;  at   • 
the  resorption  of  part  of  the  seminal  fluid  into  the  sys-    60,  on  11  years,  and  one  month;  at  70,  on  six  years, 
tern,  certain  it  is,  that  its  improvident  expenditura    and  two  months ;  at  75s  on  four  years  and  a  half;  wt 
entails  on  the  wretched  victim  languor,  disease,  indie*    ttOi»  on  three  years,  aeycA^months;  and  at  85,  on  three 
rfcct      cility,  and  premature  decline.  years,     ki  oer  BHropean  dinmtes,  the^ayc^age  edoi^ 

tore.        SosBi  after  tiia  age  of  puberty,,  tiie  body  of  «ma  aife»    tion  of  mortality,  ranges  at  firom  one  dead  person  fbr 
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every  SS,  S3,  34,  or  S5,  living.  In  l^onclon,  Paris,  ahd 
some  other  large  and  populous  cities,  the  mortality  is 
more  considerable  than  in  the  smaller  towns  and  vil* 
lages.  The  proportion  of  men  who  perishi  somewhat 
exceeds  that  of  women ;  and  the  commencement  of 
spring,  and  the  end  of  autumn,  are,  ffenerally,  the  sea- 
sons of  the  year  most  fatal  to  human  life,  on  account  of 
the  marked  change  of  the  seasons.  In  Asia,  and  under 
the  tropicSj^  where  there  are  only  two  seasons,  the  most 
sickly  months  are  those  in  which  the  change  of  these 
seasons  takes  place.  Certain  critical  revolutions  in  the 
human  constitution,  likewise,  have  been  observed, 
though  by  no  means  invariably,  to  be  unfriendly  to  the 
continuance  of  life,  as,  for  example,  the  first  and  second 
periods  of  dentition,  the  age  of  puberty,  that  of  com- 
plete growth,  that  of  matured  physical  strength,  the 
commencement  of  declension,  &c.  Hence  the  dimao* 
teric  years  of  the  ancients,  and  of  some  of  our  modem 
physiologists. 

At  aQ  events,  the  structure  and  activity  of  our  frame 
have  scarcely  reached  their  consummation,  when  they 
begin  to  be  impaired.  From  40  or  45,  till  60  or  65 
years  of  age,  the  force  of  vitality  usually  experiences 
diminution,  the  skin  becomes  lax^  furrowed,  and  dis- 
coloured, the  form  of  the  limbs  is  more  rough  and  an- 


gular, the  cellolar  membrane  shrinks  apace,  and  revctli 
a  more  prominent  definition  of  the  muscles,  which,  in 
tijne,  become  more  rigid,  and  act  more  slowly.  In  pro- 
portion as  age  advances,  all  the  fibres  become  harder, 
the  veinotts  system  of  circulation  prevails  over  the  ar« 
terial,  so  that  the  processes  of  assimilation  and  nutri* 
tion  are  more  languidly  performed,  the  glands  are  oon* 
tracted  in  volume  and  action,  the  humours  assume  umk 
consistency,  and.  at  the  same  time,  become  more  acrid, 
the  secretions  are  less  abundant,  the  energies  of  the 
senses,  especially  of  sight  and  hearing,  fail,  decrepitude, 
and  fVequently  a  state  of  second  childhood,  superf  cnc, 
and  dissolution  at  length  consigns  us  to  that  <'  narrow, 
but  hospitable  home,  which  nature  has  provided  for  ill 
her  children." 

For  further  information  relative  to  the  preceding  par- 
ticulars,  we  beg  leave  to  refer  to  Virey's  Huioirt  Ntt* 
tureUe  du  Genre  Humain  ;  Karnes's  Sk^chet  of  ike  Hi»» 
iorif  of  Man  ;  Bufibn's  Natural  HhtoryafQ^adrmpeds; 
Smith's  Essc^  on  the  Causes  and  Fariety  of  Comptaum 
in  the  Human  Species;  White's  Account  of  ike  regular 
Gradation  in  Man  ;  Soemmering^s  Essatf  on  the  Cosh 
paralive  Anatomy  of  the  Negro  and  European  ;  Herder^i 
Outlines  of  the  Phimophtf  ^the  History  of  Man,  S[c,  ^ 
(h.n.a.) 


INDEX. 


A 

Albinos,  477 

AldiDvando,  394 

Alouatta,  cfaanicten  of  the  ge- 
nus, 404— -species  particular- 
ized, id.^*«auculu8  and  bel- 
zeebul  described,  id. 

Amphibions  quadrupeds,  chaise- 
teis  of  the  order,  470 

Anoplotiherium,  4^3 

Ant-eater,  aculeated,  44(K«-f:Teat, 
M. 

Antdope,  ox-hesded,  460-^rig^ 
n^,  46f 

Antilope,  charscteiaof  the  genus, 
459— disposidoDs  of  the  race* 
id— cpedes  enumerated  and 
defined,  id.  460^-picta,  gnu, 
rupicapra,  and  pygmnay  de- 
scribed, 46(>— 468 

Ape,  yelbw,  403— pigmy,  S99» 
400 

Apuleiu8,S93 

Arctomys,  characters  of  the  ge- 
nus, 434i— species  enumerated 
and  defined^  486— 4Daimota  de- 
scribed, id. 

Aiistode,393 

Arvicola,  characters  of  the  genus* 
437— species  enumerated  and 
defined*  id.— vulgaris,  lemmus, 
and  eeoDoma,  descAed,  id.  436 

Aseiridei,  diaiaders  of  the  &• 
mily,441 

AqpalaK,  chaiadersof  tfaegenus». 
43ft-^typhlus  described*  id. 

Ais,  468,  469 
B 

Baboon,  403,  404 

Badger,  413 

Bat«  eonunon,  4Oft«i4iOBW4Hi0e'» 
xd.-;4(psctie,  id^— vaaapyze*  408^ 


Bats,  characters,  economyi  and 
habits  of,  406—408 

Bear,  413 

Bearer,  441 

Bimana,  definition  of,  396 

Bos,  characters  of  the  genus,  464 
—history  and  Yarietxes  of  the 
race,  id.— species  enumeiated 
and  defined,  id.  465— 4aurus, 
bubalus,  and  moiGfaatus>  de- 
scribed. 465,  466 

Bouquetin,  463 

Bradypus,  characters  ef  the  ge- 
nus, 447— species  particular- 
tzed,  i&— tiidactyhis  describ- 
ed, id. 

Bufialo.466 

C 

Caeicoes,  duuacters  of  the  genus* 
430  ^  Amboinensis  defined, 
id. 

Callithrix,  efaaracten  of  the  ge- 
nus, 400— spedcs  enumera^ 
and  defined,  idi-.  paniwus  de- 
scribed, id. 

Camel,  453.  454 

Gunelopardalis,  459 

Camcius,  characters  of  the  ge- 
nus, 433 11  spcrici  particulas- 
iaed  and  desoibed,  id. 

Canis,  characters  and  economy  of 
the  genus,  485— species  enu- 
merated and  defined,  id.— £i- 
niliarb,  Kipas,  TulpM,  lago- 
pns.  and  auiens,  described,  id. 


Capra,  chaiacten  of  the  genus* 
468— qMdes  particuliiflzed, 
id.— hiictts  and  uez  described* 
id.46& 

CsnivDfa,  extent  and  dcfinitioii 
of  the  CMder,  406.««nd  of  the 
stth-oider,  415 


Castor,  characters  of  the  genus, 
441— species  particularized,  id. 
.— £ber  desciibed,  id. 

Cat,  481—483 

Cavia,  characters  of  the  genus, 
448— spedea  enumerated  and 
defined,  id. 

Cehtts,  duoacters  of  the  genus, 
40O— spedes  enumerated  and 
defined,  id. 

Cercopithecus,  characters  of  the 
genus,  401— «pecie8  enumerat- 
ed and  defined,  id.— petauristav 
nem«ns,  fiumus.  sabcus,  and 
mona,  described,  id.  408 

Cerdo,  485 

Cervus,  characters  of  the  genus, 
456— species  enumerated  and 
defined,  id.— elaphus,  capreo- 
lus,  tarandus,  alces,  and  dama, 
described,  id.  459 

ChamoiB,  460l— 468 

Cheivomys,  characters  of  the  ge- 
nus coincident  with  those  of 
the  section,  431— Madagas-^ 
cariensu  defined,  id. 

Cheiroptera,  characters  of  the 
sub-order,  406 

ChiysDchioris,  characters  of  the 
genus*  411— aq^sis  defined* 
418 

Civet,  483,  484 

Ciyetta,  chaiacters  of  the  genus, 
488— species  enumeratod  and 
defined,  id.— ^vulgaris  desciib* 
ed,  id.  464 

Coati-mondi,  414 

Cocnd>i,  characters  of  the  genus, 
445i— prdiensile  defined,  id. 

Cdugo,  406 

Crioetini*  cfaancteis  of  the  fii- 
mUy,  434 

Cr»cetus,cfaiMnctei9  of  ths  ^vop 


4S5— species  enmneiKed  sod 

defined*  M— ^n^lpA  docnb- 

ed,  436 
Cynoeephalus,  dmactas  ef  iv 

genus*  403  ■  jimim  desrrihrfi 

id. 
Cynosii*  characters  of  the  fkauly* 

484 

D 

Dasyums,  diaiacten  of  the  gcBDi 
with  those  of  ^ 


Diddphis,  489 

Dipu9,  diaractera  of  thegnv^ 
433— species  particularixediil 
■    sagitta  dcsaibed*  id. 

Dog,  485 

iJormouse*  oonmoB*  43m^^i^ 
id. 

Dromedaty,  453*  454 

Dv^ng,  diaracters  of  the  goal* 
dcjiuibed*  id. 


Echidba, 


acnlciata  described,  id. 
£chinei*  efaaracten  of  the  ftnfly* 

410 
Ed^itnlous  qosdn^edi,  dhan» 

ters  of  the  order.  446 
£tephas,  characters  of  the  guiaw 

418  — species  panicalviscd* 

id. 
Elk,  456 
Equns,  cfaaiipfeen  of  dsagfeob 

467    speries  enumcmied  sed 

d^ed,  id.— cahalliw*  hcnkN 

nus,  asinns*  and  sebra,  da* 

aeribed*  id.  470 

JSrinsosuvy 


Mil 


MAZOLOGY, 


Btkos  of  the  gnust  410-* 
ipecies  eaumeratad  and  defin- 
ed, id.— Etuopsns  doKiibedr 
id. 
£nniDe»417 


Fallow  deer,  458,  459 

FeUni,  cfaancten  of  the  fiunily, 
418 

Felis,  chaacten  of  the  gcmi8« 
iiL— general  habits  of  the  raee. 
Id  iperifi  emmerated  and 
defined*  id.>  .Iws  tigria,  catue, 
and  lynx,  deaciibed,  419^— 
423 

Fenneef  495 

Feaoeais,  diaracten  of  the  ge- 
nu, id.-^Axaibicui  described, 
id. 

Fenet«416 

Fox,  426,  487— antie,  25 


Gal^go,  ehaneters  of  dirgenus, 
406  — species  partlea]iuiaed» 
id. 

6a]flopithcci«  cbancters  of  the 
fiumly,  id. 

Gskopitfaeeos,  chaiactere/of  the 
genus,  id.  species  pnticnbrw 
ized,  id— rnnis  desnibed*  id> 

GerbillQS,  ehaneters  of  the  ge- 
nus, 434— fpedes  particuUr- 
ized,id. 

Gcsner,  394 

Girdle,  459 

Gliiioi,  dMuactOBi  of  the  ftmilys 
433 

Ghnton,  413,  414 

Gost,  conmum,  462,  463 


Htmster,  436 

Hire,  eomnxm,  442,  443^va- 
rying,  444-Hadlkg«  445 

Hedg^og,  common,  410^— other 
special  partteubrized,  id. 

Hinsy,  469 

Hippopotamus,  Gharacters  of  the 
genus,  450  .  amphibius  de- 
scribed, id.  451 

Hog,  commop,  451^453 

Hone.  467,  468— rim,  451 

Howler,  404 

Hyseoa,  ehaneters  of  the  genus, 
424— fpedes  ^rticnlarized, 
id^— Tulgaqs  deacribed,  id. 

Hydischciis,  ehaneters  of^th^ 
genoB,  441-»jipecies  particu- 
Isrized,  id.— cobaya  described, 
id. 

Hynx,  chancten  of  the  genus, 

430— species   paxticdUrized, 
id. 

Hyitiicini,  chanetcss  ofthe  fii- 
Biil7,445. 

Hyitxix,  chancten  oC  the  g^ 
BOS,  id.— species  particularix- 
sd,  id.^^iiataia  described,  id. 


I' A  J 

<'idBn,428. 

Iliex,463 

Ichoeomon,  415 ' 

Joboa,  oonuDon,  48S-. 

•nckta,468 

Imoiiti,  chancten  of  the  fami- 

,Jy.488 

Mi,  dttncten  of  th^  gem. 


.  405-«<peeaes     particnlariaed, 
id.— brevicaudatus   described, 
id. 
Indri,  nncaoOto  id- 
Johnston,  395 
Isatis,  427,  428 


Kangaroo,  great,  430,  431 

Kangums,  chancten  of  the  ge- 
nus, 430— speries  particular- 
ized, id.— fiigantens  described, 
id.  431 

Kinkijou,  charaeten  of  the  g^ 
nus,  414— candivolvns  defin- 
ed, id. 

Kkm,395 


Lagomys,  chancten  of  the  ge- 
nus, 444  spedca  portieiilar- 
ized,  id.  445-^iasilhi  deicrib. 
ed,id. 

JLuna,  chancten  of  the  geaiu, 
454— epedes  paiticnlariaed, 
id  — ^[wmichcatla  andvieugna 
described,  id.  455 

Lemming,  437,  438 

liCmur,  dow,  4()5 

Lemuies,  ohancten  of  the  fiuBaiF 
ly.id. 

l4sporini«  chawctsn  of  the  fSnai- 
ly,442 

Lms,  chancten  of  the  genus, 
M.  species  enumerated  and 
defined,  id.— 4imidus,  cunicu- 
lus,  onid  Tariabilis  described, 
id.  444 

linn^,  395— his  chusification  of 
the  mammalia,  id. 

lion,  419 

Lioricatiis,  chancten  of  the  gs- 
nua,  447— habits  of  the  race, 
id.— species  enomented  and 
defined,  id. 

JLoris,  diancten  of  the  genus, 
405— epedes  particularized, 
id. — tardigradus  described,  id. 

Lutra,  characten  of  the  genus, 
417— habits  of  the  race,  418 
— specin  enumerated  and  de- 
fined^ id.*^mlgaris'  desoUM^ 
id. 

I)ynx,  423 

M 

Macropus,  430 

Maki,'  dnracten  of  the  genus, 
405— .epedes  enumemt^  and 
defined  i  id* 

Maids,  id. 

Mdbnwk,  401 

Mammalia,  definition  of  the 
term,  393 

Mau,  hdplesB  state  of,  during  in- 
fim^,  475— dnraofeeristia  ofr 
476— alleged  descent  of  from 
monkeys,  437— vaiietieB  of, 
id.— white  nee,  id.— tawnjif 
race,  478-««eqpper  nee,  479 
dark-brown  race,  id.^— black 
race,  480  one  spedes  of,<480i 
481— 5>rogressiye  stages  in  the  . 
physioal  history  of  the  human 
iomridual,  481,  482-proba* 
hilities  of  .human  life,  483—  . 
age  and  death,  484 

Manati,  whale-boned,  474,  475 
sea-ape,  475 

JManaitiis^  chapcten  of  Idie  ge* 


nus,  474— spedes  particular- 
ized, id.«— borealis  and  riren 
described,  id.  475 

Manis,  duracten  of  the  genus, 
446— spedes  particuUnzed, 
id.  — .  pentadaccyla  described, 
id. 

Marmot,  alpine,  435 

Mattes,  characten  of  the  genus, 
415— -spedes  enumerated  and 
defined,  id.  416— Tulgaris,  fu- 
le,  ibina,  eiminea,  zibelina, 
and  putorins  described,  415; 
416 

Martin,  common,  417 
-  Mazo^gy,  dcfinitumof  thetenn, 
393— inducements  to  the  stu- 
dy of,  id. — sketch  of  the  histo. 
ry  of,  id.  396— «Rangement 
of,  id. 

Hefdutis,  diataeten  of  the  ge- 
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ed and  defined,  id.— epectnun  . 
described,  id.  410 

Pig,  guinea,  441 

Pithcoa,  characten  of  the  genus, 
400— apedea  particularized,  id. 

Pitliecua,  duuraoen  of  the  genu^, 
397— apedea  enumented  and 
defined,  id.— aatsrrua  and  aylva- 
nus  described,  398—400 

Planicaudati,  diaracten  of  the 
fiunily,  441 

Plantignda,  characten  of  the 
sub-order,  410 

Pliny,  394 

Pdeeat,  417' 

Pongo^  characten  of  .the  genus, . 
403— -Bomensis  defined,  id. 

Porcu^dne,  crested,. 445  . 

Potoroua,  characten  of  tlie  ge- 
nua, 430 

Rocyon,  diaracten  of  the  genua, 
414   I  apedea  particularized,  id.  . 
-vlotor  and  murinua  deacrib- 
ed, id.  s 

Pteromya,  characten  of  the  ge- 
nua, 4^2  apedea  enumented 
and  defined,  id.— Tolana  de- 
acribed. id. ' 

Pteropus,  chancten  of  the  genus, . 
40.8«Hipedc».  enumented. and  < 
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MEADOWS. 


How  to 

6tock  with 
plantt. 


How  to 
manure 


^fc;lth)ws.  moved f  imd  the  lands  iDtended  for  meadow  to  be  drain- 
ed and  levelled^  or  made  even  on  the  surface,  it  would 
remain  to  be  considered  in  what  way  to  stock  them 
with  useful  plants,  to  apply  the  proper  manure  to  the 
soil,  and  then  to  make  the  most  advantage  of  the  pro* 
duce. 

As  many  spots  of  the  intended  meadow  may  be 
without  grass,  and  other  parts  may  be  infested  with 
rush,  fern,  gall,  or  other  plants  considered  as  weeds» 
the  short  and  simple  way  of  proceeding  is  to  clear 
these  away  by  the  scythe,  close  to  the  ground ;  and 
then  to  sow  proper  seeds  over  the  whole,  particularly 
in  bare  spots,  covering  them  with  earth  compoqt ;  by 
which  means  the  soil  will  at  once  be  manured,  and 
sown  with  useful  seeds.  This  operation  will  succeed 
either  about  Lammas  or  in  March ;  and  the  field  must 
Chen  be  carefully  preserved  until  the  plants  are  grown. 
A  proper  degree  of  subsequent  attention  will  1^  suc- 
cessful in  training  up  the  seeds,  and  in  stocking  the 
lands:  there  may  indeed  be  many  of  the  original 
coarse  plants ;  but  these,  by  manure  and  by  the  scythe, 
will  be  so  improved,  as  not  much  to  deteriorate  the 
others  with  which  they  grow.  After  two  or  three 
years  of  this  attention,  and  by  means  of  one  good  dres- 
sing on  proper  seeds,  the  meadow  will  be  gained.  This 
dressing  ought  to  be  ample,  and  to  consist  of  good  earth 
and  lime  duly  mixed  by  the  spade;  or,  in  case  of  a 
high  end  ridge  occurring,  it  may  be  saturated  with  lime 
by  the  plough  and  harrowsi  and  then  laid  on  the  mea- 
dow. 

When  the  surface  is  naturally  clothed  with  verdure, 

but  ihe:grass  happens  to  be  coarse  and  poor,  a  dressing 

ond  enrich  of  lime  will  enrich  at  once  the  quality  and  quantity, 

the  Mil  ot  mj^  yg^iw  more  amply  and  certainly  repay  the  farmer, 

meadows,    ^i^^,^  ^|mg  appliea  to  convert  neglected  lands  into 

meadow,  than  it  can  be  expected  to  do  when  applied 

to  arable  soils  limed  recently  or  frequently   before. 

Indeed  this  appears  to  be  now  the  most  profitable  way 

in  mrhich  lime  can  be  applied,  in  districts  accustomed 

to  the  use  of  it.    Marie  is  even  more  valuable  than 

lime  when  thus  applied^  and  the  |^as8  that  follows  is 

uncommonly  rich  and  good  in  quality. 

Advanuges     At  the  present  moment,  when  the  sale  of  lime  for 

of  the.plan.  arable  soils  is  beginning  to  fall  off,  a  more  interesting 

or  profitable  measure  can  hardly  be  suggested,  than  to 

apply  it  liberally  to  such  coarse  neglected  lands,  as 

may  thus  be  converted  from  wastes  into  meadows. 

Various  other  manures  nuiy  be  so  applied;  but 
lime  being  found  in  such  quantities,  that  it  may  be 
used  at  pleasure,  and  water  bein^  the  legitimate  ma- 
nure for  grass,  the  farmer  cannot  mjure  his  com  lands 
bv  thus  enriching  his  wastes  for  meadow.  Clay  ashes 
also  promise  to  be  of  great  use  for  the  same  purpose ; 
and  indeed  all  soits  of  ashes  are  most  useful  when  applied 
in  this  manner. 
Bepetitiont  A  repetition  oif  manure  once  in  three  years  has  been 
of  manure,  commonly  found  sufficient,  even  when  crops  of  hav 
were  taken ;  and  for  pasturase,  exclusive  of  hay,  addi- 
tional manure  will  seldom  be  required,  unless  it  be 
thought  proper  to  top-dress  with  lime :  should  hay  be 
taken  alternately  with  pasture,  an  occasional  dressing 
with  ashes  or  compoet  once  in  six  years  will  be  found 
sufficient 
Purposes  of  Meadows  may  be  used  either  in  pasture,  or  their 
meadows,  produce  as  green  food«  cut  for  stock,  or  made  into 
hay.  Meadow  pastures  are  commonly  excellent :  In 
dry  soils  they  are  very  suitable  for  stock  of  any  de- 
•acription ;  in  moist  lands  they  raise  the  size  and  bone 


of  young  cattle  above  any  other  pasiurcs :  a  very  im-  tft^ 
portant  extra  benefit  arising  from   them  is,  that  hj  ^^ 
saving  parts  of  this  kind  of  pasture,  the  fanner  may  '*^ 
derive  great  advantage  at  seasons  when  he  would  other- 
wise have  no  resource. 

The  benefit  of  cutting  the  produce  of  meadowti,  and  Soa^ 
of  using  it  for  soiling,  is  also  very  considerable:  In 
this  way  stock  may  be  advantageously  carried  forwant, 
and  kept  in  proper  condition  at  different  seasons  of  the 
year ;  the  produce  of  meadows  assisting  in  this  ^an, 
and  serving  to  supply  the  want  of  green  food  at  the 
particular  period  wnen  it  is  in  readiiies.  For  the  par- 
ticulars of  this  practice^  see  the  article  Soi&ng  under 
that  of  Agriculture. 

But  the  prominent  advantage  arising  from  the  pro*  Bi^. 
duce  of  meadows  is  reaped  in  the  crops  of  hay  whidi 
may  be  raised  on  them.  That  of  dry  meadows,  called 
in  Scotland  lay,  ley,  or  lee  hay,  is  adapted  best  for 
horses,  young  cattle,  and  sheep.  That  of  damn,  soft 
lands,  called  bog  hay,  suits  cattle  arrived  at  ftiil  size. 
Nothing  can  better  accommodate  the  farmer  than  sudi 
excellent  supplies  of  winter  and  spring  food,  by  whidi 
he  may  be  enabled  to  support  his  live  stock,  and  to 
produce  them  in  superior  order  for  the  markets.  At 
the  same  time,  he  is  enabled  to  increase  his  manure 
and  resources  for  cultivating  his  tillage  lands ;  and  the 
produce  of  his  meadows,  if  carried  to  market,  is  a  pab- 
lie  accommodation  for  other  fanners  not  possessed  of 
such  meadows,  or  for  cottagers  and  others  to  support 
their  cows  during  winter. 

In  laying  down  and  managing  lands  B8  metdows,  it  Toriiri 
is  of  importance  not  only  to  stock  them  with  oaeful  *^ 
plants  as  observed  above,  but  also  to  extirpate  noriom 
weeds.  The  latter  purpose  may  be  accomplished  in 
part  by  drains  and  the  scythe,  which,  in  the  course  of 
time,  subdue  rushes,  {Juncus  conglomerains,)  and  ren- 
der the  coarsest  sprett,  {juncus  ariiculahts,)  by  means 
of  manuring  also,  more  succulent  and  useful  as  gnoi 
and  hay.  Thistlesi  {carduus  pahairis,)  common  in 
damp  meadows,  may  speedily  be  eradicated  bv  the  hand 
in  proper  season;  and  ordinary  attention  and  dfligcnce 
will  soon  become  effective  in  subduins  noxious  wceda 
of  all  descriptions.  The  marsh  marjrgold  (ealtha  paUt* 
trii)  will  indeed  rise  abundantly  in  water  meadows, 
but  not  in  those  which  are  the  subject  of  this  artide. 

With  ren>ect  to  the  most  useful  planta  in  meadows  S(^P 
not  watered,  those  which  follow  may  be  named  as  pros-  ^^^ 
paring  best,  and  provinar  most  useful,  either  in  a  dry  or  ^^ 
a  moist  soil;  via.  on  dry  soils,  where  lime  or  nurl^ 
have  been  applied,  perennial  rye  graas  {UjUmm  pmaaf) 
and  white  clover  {triJbUum  repens)  answer  particidir- 
Iv  well,  and  the  rich  and  partly  aromatic  milleibil 
(achillea  mUUfoUum)  is  equal  in  ^ue  to  either.    Rib- 
grass,  {piantago  lanceolata,)  in  all  country  farms,  snd 
on  dry  meadows,  answers  well  to  mix  among  othen» 
and  thicken  the  pile ;  though,  close  to  the  amoke  and 
dust  of  cities,  its  broad  leaf  becomes  partly  soiled,  and 
the  plant  is  less  relished.    A  proportion  of  soft  iMa- 
dow  grass  {hokus  lanaius)  will  increase  the  produce, 
and  extend  the  period  of  its  being  fit  for  pasture,  com- 
ing at  an  early  season ;  and  cocksfoot  {dadtfUi  ^omt^ 
redd)  will  be  found  a  ready  and  substantial  auxiliary. 
The  seeds  of  all  these  are  easily  gathered,  and  may  also 
be  readily  had  in  the  shops,  excepting  those  of  mille- 
foil,  which,  however,  deserve  to  be  aonght  after. 

For  damp  soils  the  following  plants  answer  best,  rir.  Ontt 
a  similar  proportion  of  perennial  rj^  grass  and  white  ««^ 
clover^  together  with  a  mixture  of  wild  red  clover,  {irt^ 
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•tdowK  JbiimH  medium,)  common  poa^  (poa  triviaMi,)  nift  nies- 
'V^^  dow  grass,  and  scented  vernal  grass^  {anihoaBarUhMm  od^ 
raium.)  These  may  be  sown  m^  above  directed^  and 
covered  with  compost  earth, 
ttnces  It  is  very  true  that,  by  individual  gentlemen  of  con- 
tocking  siderable  eminence,  lands  have  been  sown  down  into 
h  one  grass  with  fewer  varieties  of  seeds,  and  tome  have  done 
th)9  by  means  of  one  single  variety.  Peat  bogs  and 
soft  lands  have  been  .turned  into  meadows,  by  sowing 
either  the  soft  meadow  grass,  or  the  seeds  of  Timothy, 
{phieum  praiense  ;)  and  rich  muddy  soils,  intended  for 
ample  waterings,  have  been  laid  down  by  planting  the 
fiorin  (agroUis  tiolonifera)  alone.  But  as  this  article  is 
chiefly  directed  towards  natuirai  meadows,  and  as  these, 
for  the  most  part,  are  found  to  be  stocked  with  such 
varieties  as  are  herein  recommended ;  since  it  is  acknow- 
ledged, that  such  a  variety  affords  a  more  abundant 
and  more  «<.>ntinued  supply  in  the  various  months  of 
the  season ;  and  since  the  various  plants  feed  at  different 
degrees  of  depth,  and  form  on  the  whole  a  more  grateful 
and  profitable  crop,  it  oannot  be  doubted,  and  observation 
fnlly  confirms  it  that  meadow  grasses  ought  to  be  mixed, 
in  case  these  more  select  seeds  oannot*  be  had,  a 
farmer  may  venture  to  sow  the  seeds  that  he  can  col- 
lect from  bay,  of  ordinary  good  quality,  made  on  simi- 
lar soils  in  his  neighbourbood ;  and^  as  meadow  grasses 
require  some  dme  in  coming  to  maturity,  he  may  sow 
amcmg  them  Whatever  cheap  annual  seeds  he  has, 
XjgooM  grass  for  instance,)  by  which  means  he  will  se* 
cure  a  fall  crop  a  year  sooner  than  he  could  otherwise 
empeot  one;  the  earlier  seede  coming  forward  at  first, 
and  the  others  rising  among  them,  and  occupying  the 
soil  iti  due  time. 

The  value  of  meadow  lands  in  a  populous  district  is 
''"^^^  well  known,  for  the  purpose  of  supplying  milk  and 
^J*^^  other  necessaries  that  cannot  bear  distant  carriage, 
which  com  itself  can  better  do ;  and  hence  the  great  im- 
portance of  such  lands  in  the  manufacturing  districts  of 
Yorkshire  and  Lancashire.  But,  besides  this  consi- 
deration, there  are  others.  For  instance,  in  a  high  si- 
tuated country*  where  corn  is  an  expensive  and  preca- 
rious crop,  rich  meadows  are  of  great  importance;  and 
in  a  low  com  district,  where  arable  soils  are  in  great 
extent,  and  meadows  are  capable  of  being  richly  ma- 
nured, and  of  yielding  various  crops  of  grass  for  early 
and  latter  pasture,  when  there  is  no  other  grass  on  the 
common  pastures  besides  hay,  the  superior  value  and 
importance  of  meadow  lands  need  no  illustration. 

Instead,  then,  of  adopting  the  hazardous  advice  of 
breaking  up  the  meadow  lands  for  com,  and  sowing 
them  out  again,  it  may  be  laid  down  as  a  wise  rule,  to 
preserve  in  meadow  those  rich  grass  lands  which  alrea- 
dy pay  more  rent  in  that  state  than  similar  adjacent 
■oils  in  tillage ;  and  perhaps  there  is  nothing'  more 
wanted  in  the  present  state  of  agriculture,  than  a  prae- 
Miob-  tical  and  correct  system  of  management  of  meadow 
\^^  land,  embracing  the  proper  treatment  of  such  as  are  al- 
ready laid  dowfi  to  meadow — the  conversion  of  such 
waste  lands  as  are  proper  to  be  so  laid  down->-the  legi- 
timate modes  of  manuring  natural  meadows,  without 
encroaching  on  the  manure  of  the  farm  yard,  which  is 
t>etter  adapted  for  arable  soils— and  the  application  of 
the  returns  to  the  best  purposes,  for  the  maintenance 
and  improvement  of  live  stock,  and  for  adding  to  the 
manures  and  fertility  of  tillage  lands,     (k.  k.) 

M£AN  TONE  in  Music,  or  Mbdium  tone,  is  a  term 

which  has  been  differcfhtly  applied  by  different  writera. 

Mean  Tone  of  Aristoxenus,  Salinus^  and  many  other 

TOI*.  XUl.  VABT  IL. 


^rit«ra^  kl^hM  a  miqor  tiinrd,  or  ^lU;  h  Bas  tlie 
ratid^-5-^5,  :=89iS + 2f+ 8i  m,  =98.5039311; +2f+ 
8m :  its  common  log.  =-95 1 5449,9350 :  its  binary  lojj. 
=^'1601515;  and  its  major  comma  log.  =8.93599:  it 
is  also  equal  ^T+^t,  =sT— ^c,  =:t+|c,  =t  +  S— AT, 
=S/4-44'C4.S£,  &C.;  and  it  is  the  major  second  of 
the  Mean  Tone  System^  which  see. 
Mean  Tone  of  Galileo,  Emerson,  &c.  is  one-sixth 

of  the  ooUve,  or  ^  VIII;  it  has  the  ratio  l^^Vi, 
=  1022  4.Sf4.8im^=  101-99868962 -fSf-f  9m;  its  conbi 
mon  log.  =-94982a3,3406:  its  binary  log.  =-166666^ 
=:T-<— pi ;.  and  it  is  .the  seeomd of  the  Isotonic  System. 


McAN  Tone  of  Sameuvi  has  the.  ratio 


36+5       S«  X  5 


tcoan- 


Ton^; 


=:103S^.2f4.9in:  iu  common  Jog.  =-9493375,^46a; 

its  bii>ary  log.  =:-l6a296 ;  it  is  =,  S  +  L,  t+€,  2L-f4;^ 

ifi4-2€,  and0c4.2r;   =T^S,  II  — Z,  2S  — c,  and 

3  S — f^*    On  a  Listonian  organ  it  may  be  tuned  thua 

above  C;  via.  4  VIII— 6 V— III,  and  is  the  note  E'bb* 

or  interval  DF'i;.         .    "^ 

Mean  Tone  oi  Tempted"  St^stemst  has  been  shewn 

by  Mr.  Farey,  in  the  Bkil,  Mag*  voL  xsxvi.  p.  41>.  to  be 

104s— 2r 
in  any  regular  flouz^e  of  the  Value, r  +  • 

2f  +  -^ — i--»-m>-^  s  4*  — m,  being  the  ffat  tempo* 
■        tt     •         a  «  *^ 

rament  of  the^lhi^r  fifth.    See  our  article  'Disaxs. 

MasN  Tofi^ii/stem  <of  Musical  Intervals,  or  the 
system  oiperfebt  Major  Thirds,  (called  also  the  Vulgar 
or  common  temperament)  appears  to  have  been  first 
noticed  by  Salinus,  when  hearing,  the  musical  per- 
Ibrmancea  in  Rome,  in  the  first  half  of  the  16th  cesy^ 
tnry,  and  it  waa  some  time  after  published  by  Zarw 
line;  sinee  which-  it  has  been  either  described  or  re- 
commended,  by  AretinuSi  Dichelas^  Flight,  Holdev,. 
Rameau,  Robison,  Smith,  Smyth,  and  several  other 
writers ;  and  it  appears  to  have  been  long  in  general 
use  by  die  tuners  of  organs,  notwithstanding  the  very 
confident  manner  in  which  a  numerous  class  of  writers 
have  at  various  times  recommended  some  other  system 
for  the  organ.  The  reason,  however,  of  this  preference 
given  to  the  Mean  Tone  System,  by  modem  organ 
tuners,  appears  not  to  have  been  sufficiently  under»  , 
stood  until  lately;  vis.  that  the  magnitudes  of  the  tem'^ 
peramenis  of  each  and  all  of  the  concords,  are  therein 
very  nearly  in  the  inverse  ratio  of  the  frequency  of  the- 
use  of  each  of  such  concords  in  organ  performances ; 
a  fact,  for  which  vre  are  indebted  to  the  learned  inves-  '• 
tigations  of  Professor  /Y*Aer  of  Yale  College  in  America, 
which  have  been  published  in  the  first  and  second  Nnni- 
bers  of  Sillfmnn's  "  American  Journal  of  -SoienM,'^ 
since  our  articles  in  F  were  printed  off;  and'  where,, 
otherwise,  we  should  have  given  some  particulars  or 
one  or  both  of  the  systems  (very  nearly  coinciding 
with  the  mean  tone  system)  which  Professor  Fisher 
has  deduced,  from  the  actual  occurrence  of  the  varioas 
concords  in  l600  organ  scores,  indiscriminately  se« 
lected !  these,  now,  we  must  reserve  for  bur  article,. 
See  Temperament* 

In  Dr.  Smith's  Harmonics,  £d  edit  plate  ftO,  die 
beats  of  the  mean  tone  system  in  15"  are  given ;  and 
in  the  ''  English  Musical  Gazette,*'  vol.  i.  p.  69.  the 
beats  in  Im,  for  adapting  the  same  to  the  ''  metro* 
nome,"  or  time-beater  of  Maelzel :  but  we  shall,  on  the 
present  occasion,  in  order  to  preserve  uniformity  in 
our  mode  of  stating  eadi  tempered  system^  and  fat  fW 

3q 
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leaiurei. 


iSoflUh    table  n»^  standard,  (lie  value  of  the  French' metre  will 
MMflures.   be  39.3694  inches. 

^^  ^  ^^  Although  the  snbjeet  of  wei||rht8  and  measares  has 
repeatedly  been  under  the  consideration  of  the  legisla- 
ture  of  this  country,  yet  no  law  has  as  yet  passed  for 
improving  and  giving  uniformity  to  the  system.* 

In  the  year  1814^  Sir  George  Clerk,  Bart,  brought 
in  a  bill  for  regulating  the  weights  and  measures  of  this 
country';  but  after  passing  the  House  of  Commons,  it 
was,  from  causes  which  it  is  not  our  business  to  inves- 
tigate,  lost  on  the  second  reading  in  the  House  of  Lords, 
in  1816. 

Notwithstanding  this  decision,  the  vast  importance 
of  the  bill  was  felt  and  acknowledged  by  aU  classes  of 
the  community ;  and  accordingly  the  Prince  Regent 
appointed  Sir  Joseph  Banks,  Bart.'  Sir  George  Clerk, 
Bart.  Davies  Gilbert^  Esq.  Dr.  Wollaston,  Dr.  Thomas 
Young,  and  Captain  Kater,  as  commissioners,  for  the 
purpose  of  considering  how  far  it  was  practicable  and 
advisable  to  establish  a  more  uniform  system  of  weights 
and  measures.  These  distinguished  individuals,  after 
having  obtained  all  the  requisite  information,  submit- 
ted to  the  House  of  Commons  a  report,  dated  24th  June, 
1819>  of  which  the  following  is  an  abstract. 
Propowd  "  I.  Upon  a  deliberate  consideration  of  the  whole  of 

•haaget  in  the  system  at  present  existing,  we  are  impressed  with 
*!If!!!?«-     a  sense  of  the  great  difficulty  of  effecting  any  radical 
.^     ^     changes  to  so  considerable  an  extent  as  might  in  some 
respects  be  desirable ;  and  we  therefore  wish  to  pro- 
ceed with  great  caution  in  the  soggestiona  which  we 
shall  venture  to  propose. 

II.  With  respect  to  the  actual  magnitude  of  the 
standards  of  lengthy  if  does  not  appear  to  us  that  there 
can  be  any  sufficient  reason  for  altering  those  which 
are  at  prceent  generally  employed.  There  is  no  prac- 
tical advantage  in  having  a  quantity  commensurable  to 
any  original  quantity  existing,  or  which  may  be  ima- 
gined to  exist  in  nature,  except  as  affording  some  little 
encouragement  to  its  common  adoption  by  neighbour- 
ing nations.  But  it  is  scarcely  possible  that  the  depar- 
ture from  a  standard,  once  universally  established  in  a 
great  country,  should  not  produce  much  more  labour 
and  inconvenience  in  its  internal  relations,  than  it  could 
ever  be  expected  to  have  in  the  operations  of  foreign 
commerce  and  correspondence, 

HI.  The  subdivisions  of  weights  and  measures  at 
present  employed  in  this  country,  appear  to  be  far  more 
convenient  for  practical  purposes  than  the  decimal  scale, 
which  might  perhaps  be  preferred  by  some  persons  for 
making  calculations  with  quantities  already  determined. 
But  the  power  of  expressing  a  third,  a  fourth,  and  a 
sixth  of  a  foot  in  inches,  without  a  fraction,  is  a  pecu- 
liar advantage  in  the  duodecimal  scale ;  and  for  the 
operations  of  weighing  and  of  measuring  capacities,  the 
continual  division  bv  two,  renders  it  practicable  to  make 
up  any  given  quantity  with  the  smallest  possible  num- 
ber of  standard  weights  or  measures,  and  is  far  prefer- 
able in  this  respect  to  any  decimal  scale.  We  would 
therefore  recommend,  that  all  the  multiples  and  subdi- 
visions of  the  standard  to  be  adopted,  should  retain  the 
flame  relative  proportions  to  each  other  as  are  at  present 
in  general  use. 

IV.  We  beg  leave  to  recommend,  for  the  legal  de- 
termination of  the  standard  vard,  that  which  was  em- 
ployed by  General  Roy  in  the  measurement  of  a  base 


on  Hounslow  Hteth,  Ma  foundation  for  the  trigonome* 
trical  operations  that  have  been  carried  on  by  the  Ord- 
nance throughout  the  country,  the  temperature  b^ng 
supposed  to  be  62^  of  Fahrenheit  when  the  scde  is 
employed. 

V.  W^  propose  also,  that  it  should  be  declared  for  the 
purpose  of  identifying  or  recovering  the  length  of  thie 
standard,  in  case  that  it  should  ever  be  lest  or  impair* 
ed ;  that  the  length  of  a  penduluiki  vibrating  seoonda 
of  mean  solar  time  in  London,  on  the  level  of  the  aeai 
and  in  a  vacuum,  is  39-1372  inches  of  this  sCisle;  and 
that  the  length  of  the  metre  employed  in  Frarice,  as  the 
ten  millionth  part  of  the  quad  ran  tal  arc  of  the  meri- 
dian, has  been  Ibund  equa)  to  39.3694  inches. 

VI.  The  definitions  of  measures  of  capacity  are  obvi- 
ously capable  of  being  immediately  deduced  from  their 
relations  to  measures  of  length ;  but  since  the  readiest 
practical  method  of  ascertaining  the,  magnitude  of  any 
measure  of  capacity  is  to  weigh  the  quantity  of  wa- 
ter which  it  is  capable  of  containing,  it  would  be 
advisable,  in  this  instance,  to  invert  the  more  na- 
tural order  of  proceeding,  and  to  define  the  mea- 
sures of  capacity  rather  from  the  weight  of  the  water 
which  they  are  capable  of  containing,  than  from  their  so- 
lid content  in  space.  It  will,  therefore,  be  convenient  to 
begin  with  the  definition  of  the  standard  of  weight,  by 
declaring  that  nineteen  cubic  inches  of  distilled  water,  al 
the  temperature  of  5(fi,  must  weigh  exactly  10  ounces 
troy,  or  4800  grains ;  and  that  7000  such  grains  make 
a  pound  avoirdupois,  supposing,  however,  the  'cubic 
inches  to  relate  to  the  measure  of  a  portion  of  brass  ad> 
justed  by  a  standard  scale  of  brass. 

VII.  The  definitions  thus  established,  are  not  calca^ 
lated  to  introduce  any  variation  from  the  existing  stand- 
ards of  length  and  of  weight,  which  may  be  considered 
as  already  sufficiently  well  ascertained.  But  with  reapcot 
to  the  measure  of  capacity,  it  appears  (see  p.  491>  coL  1.) 
that  the  legal  standards  of  the  highest  authority  are  con- 
siderably at  variance  with  each  other ;  the  standard  gal- 
lon, quart,  and  pint  of  Queen  Elizabeth,  which  are  kept 
in  the  Exchequer,  having  been  also  apparently  employed 
almost  indiscriminately  lor  adjusting  the  measure  both 
of  corn  and  of  beer,  between  which,  however,  a  differ- 
ence  has  gradually  crept  into  the  practice  of  the  ex- 
cise, the  ale  gallon  being  understood  to  contain  about 
4^  per  cent,  more  than  the  corn  gallon.  We  think  it 
right  to  propose,  that  these  measures  should  again  be 
reduced  to  their  original  equality ;  and,  at  the  same 
time,  on  account  of  the  great  convenience  which  would 
be  derived  from  the  facility  of  determining  a  gallon 
and  its  parts  by  the  operation  of  weighing  a  certain 
quantity  of  water,  amounting  to  an  entire  number  of 
pounds  and  ounces  without  fractions,  we  venture  strong- 
ly  to  recommend,  that  the  standard  ale  and  com  gallona 
should  contain  exactly  10  pounds  avoirdupois  of  distilL- 
ed  water,  at  62®  of  Fahrenheit,  being  nearly  equal  to 
277.2  cubic  inches,  and  agreeing  with  the  standard 
pint  in  the  Exchequer,  which  is  found  to  contain  ex« 
actly  20  ounces  of  water." 

VIII.  We  presume  that  very  little  inconvenience 
would  be  felt  by  the  public  from  the  introduction  of 
this  gallon  in  the  place  of  the  customary  ale  gallon  of 
282  cubic  inches,  dnd  of  the  Winchester  com  g^Uoa, 
directed  by  a  statute  of  King  William  to  contain  869* 
and  by  some  later  statutes  estimated  at  272^  cubic 


English 
Meaiurei. 


e  For  a  foU  aecount  of  die  hittory  of  wdghts  and  mmtvatB  in  Uns  oountcy,  we  must  refer  the  reader  to  Mr.  Beynardaon*!  paper  in  die 
^hlL  Trans,  1749 ;  Dr.  Kdly*t  Metrvlog^  Lend,  18i0|  and  an  aUe  report  by  Dr.  TbomM  Young,  foraiing  Appendix  B  to  dw 
Bcpoit  ofthe  eomniarionania  1819* 
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Scotch      inches ;  especially  when  it  is  considered  that  the  stand* 

Measurca.  ^rds  by  which  the  quart  and  pint  beer  measures  used  in 

^^■"'V^*^   London  are  habitually  adjusted,  do  not  at  present  differ 

in  a  sensible  degree  from  the  standard  proposed  to  be 

rendered  generaJ. 

We  apprehend  also,  that  the  slightest  excess  of  the 
new  bushel  above  the  common  com  measure  would  be 
of  the  less  importance,  as  the  customary  measures  em- 
ployed in  the  different  parU  of  Great  Britain  are  almost 
universally  larger  than  the  legal  Winchester  bushel." 

The  alterations  recommended  in  the  preceding  Re- 
port are  marked  with  so  much  good  sense,  and  found- 
ed on  such  a  proper  regard  for  ancient  usages^  that  we 
are  persuaded  they  will  be  gratefully  adopted  by  Par- 
liament and  the  country.  We  could  scarcely  have  con- 
ceived it  possible,  indeed,  till  we  read  this  report^  that 
a  uniform  system  of  weights  and  measures  could  have 
been  devised,  in  which  there  were  so  few  innovations, 
and  in  which  the  innovations  that  seem  to  be  absolutely 
necessary  were  so  minute  as  to  escape  the  ncAice  of  or« 
dinary  observers. 

Sect.  II,     On  Scotch  Measures. 

Ob  Scotch  The  standards  of  weights  and  measures  used  in 
Scotland  are  preserved  in  different  places.  The  ell,  or 
ellwand,  is  kept  at  Edinburgh  ;  the  pint  jug  at  Stirling; 
the  pound  at  Lanark ;  and  the  firlot  at  Linlithgow. 

LniEAR  Measttrz. 


5  Feet 

6  Ells 
24  EUs 

10  Chaini  i 

^  Fvtloags,      B 

Hence  SO  Scotch  Elk 
60  Scotch  Miles 


EngHfth  In^tei, 
1  £U  «>  37| 

1  Fall  s         223^ 

1  Chain        »        892| 
1  Furlong     »       892H 
1  MUe         »    7rl424 

31  English  Yar  Is,  and 
91  En^sh  Miles. 


SauARX  Measures. 


8c«l«H 
Measures* 


eSqnifre  Scotch  Feet 
36  Square  EUs 
40  Square  Falls 

4Roods 


1  SqusreElL 
1  Square  FalL 
1  Square  Rood. 
1  Acre. 


The  Scotch  Acre 
48  Sopteb  Acres 


1  Acre  1  Bood  3^  Perches  English,  snd 
01  English  Acres  nearly. 


laauTD  Measure. 


4  Gills 

2  Mutcfakins 
2  Chopins 
2  Pinto 
4  Quarts 
8  Gallons 


1  Mutchkin 
1  Chopin 
1  Standard  pint 
1  Quart 
1  GaUon 
1  Barrel 

Drt  Measure. 


Eng^  Cubic  Ifuhu^ 

»  25.851 

»  51.702 

»  10a404 

=  206.808 

r=  827.232 

«=  6617.856 


4  Ltppies 
4  Pecks 
4  Firloto 
16  Bolls 


IFeck  « 
1  Firlot  =: 
IBoU  « 
1  Chalder=a 


Eng^h  CuUc  I^tehet 

Jbr  Wheats  Feate^ 

Beantt  Rf/e,  and 

WhUeSaU. 

=  549.333 

=:  2197.333 

=         8789.333 

140629.333 


EnglUh  CuhU 
Jndtetjitr 

Barley,  OaU^ 
and  MaU, 

801.381 

8205.524 

12822.126 

205154016 


Hence  100  Scotch  Bolls) 

of  Wheat,  Peas,  Beans,  J-  =  51  qis.  1  Bosfad  Winciictter  Measure. 
Bye,  and  White  Salt,  J 


100  Scotch  Bolls  of  Bar- 
ley,  Oats,  and  Malt. 


}  =  74qis. 


4  Bushels  Winchester  Measnie* 


The  following  is  a  Tahle  of  the  provincial  measures 
of  Scotland^ .  arrange4  under  the  d^erent  counties. 


TABLE  of  Provincial  Measures  in  Scotland, 


CotmtUt, 
Provincial    jtbctnttm  ■ 
measures 
in  Scotland. 

Argi^     , 


JBerwkk    .    • 
Buie  and  Arran 


DumbairUm 


English  cubic  imdtei 
In  the  Boll 

•  .    10754     tn  wheat,  rye,  meal,  peas,  heans,  and 

seeds; 
14068^     for  oats,  harley,  and  malt. 
.     .     10218     for  wheat,  rye,  peas,  and  beans ; 

13753     for  oats,  barley,  and  malt. 
.     .      860a 68 for  wheat,  rye,  peas,  and  beans; 
9954     for  oats,  barley,  and  malt. 

•  .      •9265     for  wheat,  peas,  beans,  and  whila  sdt ; 
13476      for  oats,  barley  and  malt. 

.     .     1 2900.52  fox  all  kinds  of  grain ; 


Dumflie* . 

MdmUmrgh 


and  Forres 


Forfliir 


10951 
13668 


11512     for  wheat,  peas,  ud  beans ; 
17268     for  oats,  barley,  and  malt.     For  im- 
ported grain,  the  standard  measures 
are  employed. 
fev  wheat,  meal,  peas,  and  beans ; 
for  oats,  barley,  and  malt 
The  Winchester  bushel,  containing  2150.42  cu- 
bic inches,  is  used  for  all  kinds  cX  grain. 
The  standard  measure  is  employed  for  ail  sorts 
.of  grain,  which  is  87.89332  cubic  inches  for 
wheat,  lye,  peas,  beans,  and  white  fait 
12822     for  oau,  iMttley,  and  malt 
938  i     for  whcp^t,  ryc^  pesi)  and  beans ; 
for  barley ; 
for  oats. 

for  wheat,  pcsw«  and  beans ; 
for  oats,  barley,  and  malt 
for  whfopt,  pea^  and  beans.    In  tiiiis 
county,  the  boU  varies  OBDsidaably 
in  the  difierent  principal  tamisk 
for  wheat,  at  Brechin  and  Dundee, 
for  wheat,  at  Arbroath, 
fos  hailflyvoats,  and  malt 
for  barl^,  at  Brechin  and  MontfOM. 


13496 
16870 

9100 
13236 

9100 


8803 

9384 

.12986 

13442 


Counties, 
Forfar      • 

Haddhgion 


Inverness 


Kmcardine    .     . 

9927 

13650 

Kinross    ,    ,    . 

9022 

13210 

KirkcuiMght    , 

23654 

Lamairk 


Limmigom 


Kakn 


FeeUu 
Ferth 


EngHsh  cubic  ifidk^t 

^  the  Boa, 
.    .    13029     for  oats,  barley,  and  malt,  at  Dmidee.  Proviacial 
13236     for  oats,  barley,  aad  malt,  at  For&r. )  measures 

•  •    The  measures  in  this  county,  though  meant  to  in  Scstlsnd* 

be  standard,  are  actually  about  3  per  cent 
laiger.  For  the  Standard  Measure^  see  E^dn. 

•  .     10060     for  wheat,  peas,  beans,  and  rye ; 

14077     for  barley  and  malt ;  but  for  oats  and 
bailey  sold  for  exportation,  there  is 
only  4  firlots  to  the  bolL 
for  wheat,  peas,  and  rye  ; 
for  barley  and  pats, 
for  wheat,  peas,  and  beans; 
for  oats,  barley,  and  malt, 
for  wheat,  rye,  peas,  and  bcsDB ; 
23654^62 

9257     for  wheat ; 
13085     for  peas  and  beans ; 
13358     for  barley  and  oats. 
At  Lanark,  and  in  the  upper  ward,  the  boU  for 
wheat,  peas,  and  beans  is  standard,  or  8789332 
cubic  inches  Winchester;  but  for  oats  sad  bar* 
ley  it  is  13236  cubic  inches. 
The  standard  measure  as  gifcn  for  £dinbiii|^« 
shire,  is  employed  for  all  sorts  of  grain  in  this 
county. 
10721     for  wheat,  rye,  pess,  bssas,  ost  iiiesl» 
and  barley  nseid  ; 
for  barley ; 
for  oats. 

for  wheat,  lye,  poa  sad  bssas } 
for  oats,  barley,  and  malt 
for  wbttt,  rye,  peas,  aad  (msiis  i 
for  oats,  bailey,  and  mslt. 
forpssssodbcsnsf 


14295 
17868 

9418 
13394 

9052 
18856 

§817 
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TABLE  of  Provincial  Meastires  in  Scotland^^onilnued, 


EnffUsh  cubic  tnchct 
CouHiict.  in  the  BoU. 

13623     for  oats  and  barley. 
The  standard  measure  as  given  under  Edinburgh 
is  emplojed  for  wheat.     N.  B.  At  Greenock 
and  Fort-Glasgow  all  kinds  of  grain  are  ex- 
ported by  the  Windiester  busheL 
Utt  and  Cromarty  The  measure  for  wheat,  rye,  peas,  and  beans,  if 

standard  as  given  for  Edinburgh ; 
13236     for  oats,  barley,  and  malt. 
Xwffb.  j-  Tcviotdaie    9200  .  for  wheat,  peas,  and  beans ; 

136.S0     for  barley  and  malt. 
At  Kelso,  the  boU  for  wheat,  peas,  and  beans  is 
equal  to  6  Wmchester  bushels,  or  12902.48 
cubic  inches ;  and  the  boll  for  oats  and  barley 
is  equal  to  7^  Winchester  bushels. 


Counties, 
Selkirk      . 

Stirling  and 
Clackmannan 


Sutherland 


Wiffton 


Engliih  cubic  incliet 

ill  t/ie  JiolL 
.     .      9225      for  wheat,  rye,  peas,  and  beans  ; 
12925     for  oats,  barley,  and  malt. 
Though  the  measures  in  both  counties  are  in- 
tended to  be  standard,  they  are  in  fact  con* 
siderably  higher. 
9513     fox  wheat,  rye,  peas,  and  beans  { 
13753     for  oats,  barley,  and  malt. 
.    .     10340     for  wheat,  rye,  peas,  and  beans ; 
14077     for  oaU,  barl^,  and  malt. 
The  boll  at  Domock  for  oats,  barley,  and  malt^ 
is  14.187  cubic  inches. 
.    •     1 7203.36  for  wheat,  peas,  and  beans ; 
24605.04  for  barley,  malt,  and  oats. 


Krcnch 
Measures. 


Irish  mea* 
sures. 


Sect.  III.    On  Irish  Measures, 

The  Irish  measures  do  not  differ  very  widely  from 
those  of  England.  The  Irish  foot  and  yard  are  the 
same  in  both  countries ;  but  there  are  some  points  of 
difference  in  other  respects^  which  will  be  seen  from 
the  following  Tables. 


LAVD  MEASURE. 


lO^j  Inches  s 
Links  SB 
Yards  » 
Yards  » 
Sq.Cha]nss 


100 

7 

28 

10 

121 


1  IJnk. 
1  Chain. 
1  Perch. 
1  Chain. 
1  Sq.  acre. 


Irish  acres=al96  Eng.  acres. 


LOVa  MEASURE. 

7    Yaidsrs  1  Perch. 
2240    Yatdss  1  MUe. 
54^|Miles=  1  Deg.£quat. 
1 1     Ir.  milesss  1 4  £.  mUes. 


2  Pints 
2  Quarts 
2  Pottles 
2  GaUons 
4  Pecks 


2  Bushels 
4  Bushels 
.2  Barrels 

4  Quarters 

5  Quarters 
2  Wcys 


DRY  MEASURE. 

»  1  Quart 

=  1  Pottle 

=  1  GaUon 

»  1  Peck 

=  1  Bushel 

DRY  MEASURE. 

s  1  Strike 

»  1  Barrel 

8  1  Quarter 

a  1  Chaldron 

=  1  Wey 

B  1  Last 

LIQUID  MEASURE. 


1 
1 
1 


1  Gallon 


4  Naggins  s 

2  Pints  = 

2  Quarts  s 

2  Pottles  s 

18  Gallons  = 

40  Gallons  s 

31 1  Gallons  a 

42  Gallons  a 

C3  GaUons  «= 

84  Gallons  «» 

2  Hogsheads  8 

4  Hogsheads  > 
orl25 Galls,  f  ■" 

Ale  Measure. 

10  GaUons      =  1  Firkin 
f  Firkins      s  1  KOderkin 
2KilderkiDfl»  1  Band 
8  Barrels       =  1  Tun  of  Ale 


Pint 
Quart 

Pottle 


Rundlet 
Barrel  of  Ale 
Barrel  of  Wine 
Tierce  or  Aume 
Hogshead 
Puncheon 
Pipe  or  Butt 

1  Tun 


1 
1 
1 
1 
1 
1 
1 


CulAc  Xnchet, 

54.4 

103.8 

!217.6 

435.2 

1740.8 


3481.6 

6963.2 

13926.4 

53705.6 

69632.0 

1392640 

Cubic  IneJie*. 

27.2 

54.4 

108.8 

217.6 

3916.8 

-     8704.0 

68544 

9139.2 

1370&8 

18278.4 

27417.6 


54835.2 


French 
sneasurcf. 


and  measures ;  and,  in  the  year  179^^  a  new  system 
was  established  by  law,  which  had  been  drawn  up  by 
the  Academy  of  Sciences,  who  were  entrusted  wiiti  the 
prosecution  of  it  by  the  Constituent  Assembly. 

The  fundamental  unit  of  the  metrical  system  of 
France,  is  the  melre,  or  the  ten  miilionth  part  of  the 
quadrant  of  the  terre^strial  meridian,  from  the  equator 
to  the  north  pole,  which  passes  through  Paris.  Thia 
quadrant  was  found,  by  very  accurate  observations^  to 
be  5130740  toises  of  six  feet  each,  and  therefore  the 
metre  is  equal  to  3  feet  11  lines,  and  tI^/^  ^f  ^^^  ^°' 
dent  measure  of  France.  From  the  metre,  all  other 
measures  of  length  are  derived  by  decimal  multiplica- 
tion and  division,  thus,  * 


Coal  Measure. 

Windtetter  GaUt. 
Half  BarcI  =»  20 
Bushel  =  10 

Peck  =     2i 


Sect.  IV.     On  the  French  Measures, 

On  the  Ist  of  August,  1793,  the  National  Conven- 
tion resolved  to  adopt  an  uniform  system  of  weights 


}. 


multiplication. 


Deca-metre  is  s  10  times  the  metre 
Hecto-metre  ss  100  times  the  metre 
Kilo*metre  s  1000  times  the  metre 
Mjrria-metre  ss  10,000  times  the  metre 

Ded-metre  is  the  lOih    part  of  a  metre  | 

Centi-metre  lOOdth  part  of  a  metre  {•  By  division. 

Milli-metre  lOOOdth  part  of  a  metre  3 

FaENCH  LlKEAR  MEASURE. 


Engligh  Feet. 
Quadrant  of  the  meridian  32809167. 
Centesimal  degree  328091.67 

Myriametre  32809.167 

Kilometre  3280.9167 

Hectometre  328.09167 

Decametre  32.809167 

Metre  a2809l67 


Old  French  FeeU 

30784440. 
307844.4 
3078  i.44 
3078.444 
307.8444 
30.78444 
.    3.078444 


Decimetre  - 
Centimetre  - 
Milimetre    - 


English  Inches, 

-  3.9371 

-  0.39371 

-  0.039371 


French  Lines. 
44.3295936 
4.43295936 
0.4*3295936 


Feekch  Supeeticial  Measure. 

The  unit  of  the  superficial  or  Agrarian  measures  of 
France,  is  the  are,  wmch  is  equal  to  100  square  metres, 
or  a  square  decametre ;  and  the  following  Table  is  ob- 
tained from  it  by  decimal  multiplication  and  division, 
as  before: 


Myiiaie 

KUare 

Hectare 


Are 


Centiare,  or  7 
square  metre^ 


EngH^  Square  Feet. 
10764414w3923 
1076441.43923 
1076U.143923 
10764.4143923 
1076.44143923 
107.644143923 

10.7644143923 


French  Square  Feet. 
9476817.46113 
947681.746113 
94768.1746113 
9476.81746113 
947.681746113 
94^7681746113 

9.47681746113 


*  Dr.  Thomas  Voung  represents  the  nomenclature  adopted  in  Fnuice  as  barbotoiuH  and  proposes  to  luhstitute  the  more  dasdcal  wotds» 
Heento,  ChUiOf  and  Afyrio^  instead  of  Hcct9y  EilOy  and  JIfyrte. 
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French 
Meafiuies- 


Square  Docknegre 


English 
Square  Inches. 

15.500750 


0.15.500756 
0.0015500756 


French 
Square  Inches* 

13.646617 
Square  Lines. 
19.651134 
0.19651134 


Square  Centimetre       • 
Square  MUlimetrc 

The  following  siibaidiary  Table  will  be  found  of  fre- 
quent u?e. 

r  136466.17144  square  French  inches. 
<         947.68175  square  French  feet 
i  26.32449  square  French  toisei. 

2632.449  square  French  toises. 
292.494  square  perches  of  Paris. 
195.B02  square  perches  for  waten  and  forests. 

2-92494  square  acres  of  Paris. 
-  1.95802  square  acre  for  waters  and  foresta. 
0.00051  square  league. 
1364.66174  square  French  inehes. 
9.47682  square  French  feet 
0.26324  square  French  toises. 

Measures  of  Capacitt. 
The  unit,  both  of  liquid  and  dry  measures  of  capaci- 
ty^ is  the  litre,  which  is  equal  to  a  dubic  decimetre.  A 
Paris  pint  is  equal  to  0.9313177  litre^  or  46.95  cubic 
inches. 

English  Cubic  Incfies.        Paris  Pints, 

{3  muids  26  veltet 
Ipint  } 
__    V  37muids]0velte8 
—   )     Ipint  4 
107.3747      s=13  Tdtes  3  pints  \ 
10.73747     =1  innt  and 


The  Are 


The  Hec 

TARE 


TheCEJT 

TIARE 


Old  Division, 

Nev  Dii^sion. 

French 

b.      m.       Urn 

Measure  t. 

1  Second            s 

0     0     1.1574 

*^  _i       i_' 

1  Minute            =s 

0  69  54.4 

1  Hour              =: 

1   15  74 

1  Day                = 

10     0    0 

French  measure  of  the  Circle. 

yew  Division, 

Old  Diwsion, 
h.    in.    1. 

100  Seconds    ^  1  Minute 

=         0     0  32| 

100  Minutes  _  1  Degree 

=         0  54    0 

100  Degrees  =  1  Quadrant 

=^         0    0     0 

400  Degrees  =  1  Circle 

=         0    0     0 

Old  Division. 

Neta  Division, 

1  Second                = 

00     (y    a^/jT^ 

1  Minute               = 

0      1    85  ,V 

1  Degree                = 

1    11   11  V 

1  Quadrant            = 

100       0     0 

1  Circle 


=         400       0     0 


1 


Mjrrialitre 

Kilolitre,  or 
cubic  metre 

Hectolitre 

Decalitre 

Litre,  or  cubic  ) 
decimetre    .    / 

Decilitre 

Centilitre     . 


610280. 
61028.0 


10737.47 
1073.747 


T*i 


6102.8 
610.28 

61.028  1.073747  ==1  velte  2  pints  fV 

6.1028  0. 1 073747  =1  litron 

0.61028  0.0107;.74 

Solid  or  Curio  Measures. 


After  the  preceding  system  had  been  established  and  ^^^^^'^^j 
enforced  for  16  years,  it  was  found  to  be  pregnant  with  Jne^Hcai 
such  evils  and  mconveniences,  that  the  Imperial  go-  system  in 
vemment  considered  it  necessary  to  yield  to  tne  wishes  France, 
of  the  people,  and  to  establish  a  modified  system  more 
conformable  to  their  ancient  habits.     It  was  therefore 
decreed  on  the  28th  of  March,  1812,  that  the  ancient 
and  respected  names  of  the  toise,  the  ell  or  aune,  the 
foot,  the  inch,  and  the  bushel,  should  be  tolerated,  but, 
with  the  view  of  preserving  the  metrical  system,  that 
they  should  represent  new  measures  related  to  the  me- 
trical system  in  the  following  manner. 

Metres.  MetreSi 

Toise    ==     2        Aune      z=     If 
Foot      =     i        Bushel    =    ^  of  a  Hectolitre. 
Inch      =  1^ 
The  decimal  division  of  these  tolerated  measures  was 
likewise  abandoned,  and  the  duodecimal  one  enjoined, 
t)n  the  express  ground,   "  that  the  decimal  division 
though  favourable  for  calculations,  is  not  equally  so  for 
the  daily  operations  of  the  people,  and  is  not  easily  com- 
prehended.''    The  French  have  therefore  two  systems 
of  measures,  the  one  for  philosophers  and  politicians, 
and  the  other  for  the  great  mass  of  the  population.  We 
would  recommend  the  careful  study  of  the  decree  of 
1812,  to  those  who  wish  to  establish  the  decimal  divi« 
sion  in  this  country,  or  to  make  any  serious  innovations 
upon  the  present  system. 

Sect.  V.     On  the  Measures  of  different  Nations, 

The  following  Tables  contain  all  the  measures  of  fo-  ^°  ^* 

reign  countries  which  we  can  find  room  to  insert.  measureaof 

^  different 

Table  I.     Containing  Modem  Measures  according  to  Hulion,  Cavallo,  Howard,  Vega^  and  others,  drawn  up  by  natlooa. 

Dr.  Thomas  Young. 
EngL 
Bologna  foot         .         1.244  Hnttoo. 

1.250  C 
Bourgen  Brease  foot  1.030  H. 
Brabant  ell,  in  Germany  2. 268  Vega. 


The  unit  of  the  French  measures  of  solidity  is  the 
Slere,  which  is  equal  to  a  cubic  metre,  and  is  therefore 
the  same  as  the  kilometre  in  a  preceding  Table.  It  is 
used  fof  timber  and  for  fire  wood. 

English  Cubic  Feef.    French  Cubic  Feet. 

Decastere    .    .    .      353.1700  291.738519 

Stere,  or  cubic  metres    35.31 70  29. 1 73851 9 

Dedsteie    .    .    .  3.5317  2.91738519 

French  measure  of  Time. 

Nev  Division,         Old  Division. 


100  Seconds    s= 

100  Minutes   =s 

lOHoun      = 


1  Second  = 
1  Minute  = 
1  Hour  = 
iDay        = 


h. 
0 
0 
9 

24 


m. 
0 
1 
24 

0 


0.864 
26.4 
0 
0 


Altdorf  foot 
Amsterdam  foot 


Amsterdam  ell 
Avconafbot 
Antwerp  fimt  • 
AquUeia  foot 
Arlcfl  foot 
Augsburg  foot 
.AvignonsArles. 
Bascelona  foot 
Basle  foot 
BaTRiian  foot 
*Bergam6foot 
Berlin  foot 
Bern  loot 
BesaoMnfoot 


Engl. 

.775  flutlon. 

.927  H. 

.930  CavaHo. 

.931  Howard. 
2.238  C 
1.282  H. 

.940  H, 
1.128  H. 

.888  H. 

.972  H. 

.992  H. 

.944  H. 

.966  BeigeL 
1.431  H. 

.992  H. 

.962  How. 
1.016  H. 


Bremen  foot 
Brescia  foot 
Bresdan  braodo 
Bredaw  foot 
Bruges  foot  • 
Brussels  foot 


Brussels  greater  ell 
Brussels  lesser  ell 
Castilian  vara         • 
ChambertT  ^t 
Chmamatfaematicalfoot  1.127  H. 
China  imperial  foot        1.051  H. 

1.050  a 


.955  H. 
1.560  H, 
2.092  C. 
1.125  H. 

.749  H. 

.902  H. 

.954  V. 
2.278  V. 
2.245  V. 
2.746  C. 
1.107  H. 


ChtnewU      •    . 

EngL 
606.        Cavallo. 

Cologne  foot 
Consuntinople 

.903  H. 
2.195  H. 
1.165 

Copenhagen  foot 
Cracow  foot 

1.049  H. 
1.169  H.  V. 

2.024  V. 

Cracow  smaller  ell 

1.855  V. 

Dantzic  foot           • 

.923  H. 

Dauphin^  foot       • 
Delft  foot 

1.119  H. 
.547  H. 

Denmark  foot 

1.047  H> 

Dijon  foot 
Dordredit  foot 

1.030  H. 
.771  H. 

Dresden  foot 

.929  Woljb 

Dresden  ent=2  fieet 

1.857  V. 

Ferrara  foot          • 

1.317  H. 

Florence  foot 

.995  It. 

Mcaiures 

«r  dlflfermit 
Nttionf. 
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Florence  bmcdo        • 

Fnndie  Comtf ,  foot 
Fianckfoitss  Bambiug 
GcDOftpalm 


Genoa  canM 
Geneva^  fdoc*  • 

GRDoble^Danphin^ 
Haariem,  Ibot 
Halle,  foot 
HambuTghy  IbM        • 
Heidelb«g,  foot 
Inspruck,  foot 
Leghorn,  foot 
lidpzig  foot         • 
Leipzig  ell  • 

Leyden  foot 
Le^foot  • 

Lisbon  foot        • 
l^ucca  braodo        • 
]  jTonssDauphin^ 
Madrid  foot 


Kng. 

1.172  H. 
H. 

.612  H. 

.800   fp 

.817  1  ^ 
7.800  d 
I.9I9  H. 
H. 

.937  H. 

.977  H. 

.933  H. 

.903  H. 
1.101  H. 

.992  H. 
1.034  H. 
1.833  H. 
1.023  H. 

.944  H. 

.952  H. 

1.958  C. 


.915  H. 

.918  How. 
3.263  C. 

.916  H. 

.915  H. 
1.521  H. 


Madrid 

Maeetricht  foot 

Malta  palm 

Mantua  braMO 

Mancoan  bnodossBzeedan      C 

ManeOlesfoot        •         .814  H. 

Mechlin  foot 

Mentz  foot 

Milan  decimal  foot 

Milan  aliprand  foot 

Milanese  biaodo 


Modenafoot 
Monaco  foot 
Montpellier  pan 
Moravian  foot 
Moravian  ell 
Moscow  foot 
Munich  foot 


.753  H. 

.988  H. 

.855  H. 
1.426  H. 
1.725  C 
2.081  Hi 

.771  H. 

.777  H. 

.971  V. 
2.594  V. 

.928  H. 

.947  H. 


Anbian  foot 
Babylonian  foot 

Drosian  foot 
Kgypdan  foot 
Egyptian  fttadinm 
Gzed[  foot 
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Eng. 


Naples  palm 


.861  Hutton. 

.859  C 
6.908  C. 

.996  H. 

.997  V. 

Nuremburg  country  foot  .907  H. 
Nuremburg  artillery  foot  .961  V. 


Naples  canna 
Nurcmbuig  town  foot 


Nurembuigell 
Padua  foot 
Palermo  foot 
Paris  foot 
Paris  metre 
Parma  foot 
Parmean  braodo    . 
Pavia  foot 
Plaoenda=Parma 
Prague  foot 

Pmgue  dl 

Prorence^MiineilleB 
Bhinland  foot 

Biga=:  Hamburgh 
Roman  palm 
Roman  foot 
Roman  deto  ^^  foot 


2.166  V. 
1.406  H. 

.747  H. 
1.066  H. 
&2808Repoi^ 
i:869  H. 
2.242  C 
1.540  H. 
C 

.987  H. 

.972  V. 
1.948  V. 

(4-1-023  H.) 


Runian  ardiine 
Ruflsian  arschin 
Russian  yerscbock*  ^\ 

arschin 
Savoys  Chambeiry 
SeviUe=BaroeloDa 
Seville.  Vam 
Sienna  foot        .        «, 
Stettio  foot 
Stockholm  foot 
Stockholm  foot        • 
Strasburg  town  foot 
Strasburg  country  foot 
Toledo=Madrid 
Trent  foot 

Trieste  ell  for'woollens 
Trieste  dl  for  silk 
Turin  foot        .        . 

Turin  ras 

Turin  trabooo        . 


1.030  V.  Eytdwdn.  Tyrol  foot 

Tyrol  dl 


.733  11. 

.966  Folkes. 
.0604  F. 


VaUadolid  foot 
Venice  foot 


Roiium  oncia  ^^  foot        .0805  F. 
Roman  palmo        .  .2515  F. 

Roman  palmodi  architet-\  ,T<tat.  -d 
-  tura  T         .         ^'^^^  ^• 

Roman  canna  di  ardiitet 

torn 
Roman  staiolo        .  4w212    F. 

Roman  canna  dri  meicanti  6.5365  F.  8  palms.  Vienna  dl 
Roman  bracciodeimer->   a.ro<r«i?  a.     i».    Vienna  post  mile      •      Z4.o»t»  v. 

canti        .        .         i   ^^^^^  *  •  *  P*™*  Vienne  in  Dauphine  foot  1.058  H. 


}  7.325   F. 


Venice  braedo^of  silk 
Venice  ell 

Venice  bracdo  of  doch 
Verona  foot  .  • 
Vicenza  foot  • 

Vienna  foot 


Enr.  , 

2.362)  Cavdlo. 
2.3333 /'A.  Af.  six. 

.1458 

H. 
H. 

2.760  C. 
1.239  H. 
1.924  H. 
1.073  H. 

.974  Cdsiui 

.956  H« 

.969  H. 
H. 
1.201  H. 
2.250  H. 
2.107  H.  . 
1.676  H. 
1.'681  C. 
1.958  C 
10.085  C 
1.096  V. 
2.639  V. 

.908  H. 
1.137  H. 
1.140  Ho. 

1.167  C. 

2.108  C. 
2.089  V. 

2.250  a 

1.117  H. 
1.136  H. 

1.036  H. 

1.037  Ho» 
2.557  V. 

24.888  V. 


rtetsures 
of  dilRerent 

Nations. 


2.856    C 
RoDian  bncdo  di  tessxtor^i  ^  ^^^  ^ 
ditda  .  )2.W8F. 

Roman  bzaodo  di  axdii-  ^  o  ^ai    « ^ 
tettura  .  I*-^*    ^ 

Rouen=sParis  •  H. 


Ulm  foot 
Urbino  foot 
Utrecht  foot 
Warsaw  foot  • 

Wefid=  Dordrecht 
Zurich  foot 


Knglithftft. 

1.095  H. 

1.144  H. 

1.135  H. 

1.090  H. 

1.421  H. 
730.8 
1.006;  1.007;  1.009. 


Tablb  II.     Coniaining  Affcient  Measures. 

English  feet. 
Greek  Phyleterian  foot   1.167  H. 
Hebrew  foot  1.212  H. 

Hebrew  sacred  cubit       2.002  H. 
Hebrew  great  cubit  a  7  n- 

6  common  cubits      3  * 

Macedonian  foot  1.160  H. 

Natural  foot  .         .814  H. 


.826  II. 
1.162  H. 

;74l  H. 

1.169  H. 

H. 

.979  H. 

.984  Pht  M.  viii. 


Encluhfcet. 

H. 


Ptolemaic  »  Greek  foot 

Roman  foot   .    .965;  .966;  .967;  .9672; 

.9681;  .9696;  .970. 
Roman  mile  of  Fliny    4840.5  English  feet. 
Roman  mile  of  Strabo  49o5. 
Sicilian  foot  of  Ar-I 
chimedea  3 


.730  H 


Table  III.    Itinerary  Measures  of  different  Nations. 


Arabian  mile        »  t 

Bohemian  mile  • 

Brabant  mile        • 
Burgundy  mile 
Chinese  lis  • 

Danish  mile 
English  mile  . 

English  mile,  Geog. 
Flemish  mile 
French  Artificial  Leaguet 
French  Marine  Leagues 
Frendi  L^  Leagues  ef 
toises,  •  • 

Gennan  milesy  Gepg. 


EBgUih  yardSL 
2148 
10137 
6082 
6183 
629 
8244 
1760 
2025 
6869 
4860 
6075 

«^}42«a. 

8100 


German  miles*  Long, 
German  miles.  Short, 
Hamburgh  mile 
Hanoverian^  mile 
Hesse  mile  . 

Dutch  mile 
Hungarian  mile 
Irish  mile  • 

Italian  mile  • 

Lithuanian  mile 
Oldenburg  mfle 
PoUnd  mile,  Short, . 
Poland  mile,  Leng^ 
Portuguese  Lcgoas 


Englith  yards. 
10126 

Prussian  mile 

6859 

Roman  mile,  Andent, 

8244 

Roman  mile.  Modem, 

11559 

Russian  versts  • 

10547 

Saxon  miles 

6395 

Scotch  miles         • 

9113 

Silesian  miles 

3038 

Spanish  leguaSk  Common, 

2025 

Spanish  leguas,  I^egal, 

9781 

Swabian  miles 

10820 

Swedish  mika 

6075 

Swiss  miles 

8101 

Turkey  berries 

6760 

Westplialian  miles 

Ei^iiihyaris. 

8468 

1612 

2026 

1167 

9905 

1984 

708S 

7416 

4635 

10126 

11700 

915S 

1825 

12151 


For  farther  infomuitiim  on  the  subject  of  Measmres, 
See  Bemardiis,  De  Pond,  el  Mens,  Ozf.  1685 ;  Cassini, 
Mem,  Acad.  Par.  1702,  IS.  Delisle,  /rf.  1714,  175. 
Onsen  Bray,  Id.  1739,  51.  Folkes,  Phil.  Trans.  1736, 
«62.  Barlow, /A  1740, 457.  /rf.  1742,  185.  7(^1743, 
641.  Raper. /d  1760,  774.  Gmy,  Edin.  Essays,  I. 
800.   Chcutuuii«dU3fmiv»VeiLi760.  Paucum's  Jfe- 


tmlogie,  1780.  Pictet  Bibl.  Brit.  No.  148.  NicLJonm. 
1.  193,  382.  III.  97.  IV.  16S.  PhiL  Mag.  I.  245. 
XII.  208.  Cavallo,  NaL  PhiL  vol.  iv.  Hutton's  R^ 
creations,  I.  434.  Kelly's  Metrologif,  Lond.  1816. 
Kelly's  Universal  Cambist.  Dr. Thomas  Young's  Ned. 
Phil.  yoL  iL  p.  147«  &c.  Rosas  Nouveaux  poids  ei  Aff» 
rarer  toler^s  dans  tempirc  Franfois.  Lyonsj  18l2« 
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Sttrface 
aadfoUf. 

Bifen. 


M«fttli*  MEATH,  a  maritiiiia  cxrnnty  in  Ireknd^  in  the  pro« 
'■^  V  "^  vince  ef  Leinstet^  is  bounded  on  the  north  by  Cavsn 
^^^^  and  Louth;  on  the  east  by  the  Irish  Channel  and  the 
nouDdAnes.  ^^^^^^  of  Dnblin ;  on  the  south  by  the  same  county 
and  Kildare»  and  on  the  west  by  lion^ord  and  West* 
neoth.  From  Castk  Jordui  to  Maiden  Tower^  its 
length  is  nearly  35  miles,  and  from  Ross  to  Clonoe,  $9 
Diviiioiis.  miles:  it  is  nearly  circular  in  its  form.  Its  area  €om«- 
prises  518  square  miles,  or  597>900  acres ;  it  is  dtvid^ 
ed  iirto  )S  baronies,  and  147  parities.  It  is  intersect- 
ed by  ^e  Boyne,  which  forms  a  natural  division  hito 
tiie  scNith-cast  and  north-west  pats :  the  fermer  is 
known  under  the  appellation  of  •I)un8haugHn ;  and  the 
latter  under  that  of  Kells.  In  Dunahauglin,  are  the 
baronies  of  Duleck,  upper  and  lower;  Skreene;  Ratoath; 
Dunboyne;  Deece,  upper  and  lower;  and  Moyfenra, 
upper  and  lower:  in  the  district  of  Kdts,  there  are  the 
baronies  of  Slaine,  upper  and  lower ;  Morgallean,  Kells, 
umer  and  lower  ;  Demiftre ;  Lune ;  and  Navan,  upper 
and  lower.  The  name  of  Meath,  (a  word  which  signi* 
€es  in  the  Irish  langusge,  a  plain  or  level,)  is  very  ap- 
propriatdy  given  to  this  county,  as  it  in  general  con- 
sists of  flat)  rich  pasture  land,  seldom  diversified  with 
hill  or  dale,  and  with  very  few  mountains  or  bogs.  The 
soil  is  in  general  a  rich  fertile  loam,  on  limestone,  gravel 
or  rock ;  in  some  parts,  according  to  Mr.  Wakefield,  it 
IS  the  richesC  loam  ne  ever  saw  tunied  up  b^  tiie  pbugh. 
The  diBOaSe  is  ookL  The  pruicipal  river  is  the  Boyne, 
/  which  rises  m  KHdsre,  and  enters  Meath  near  Clonard ; 

thence»  it  pursues  its  course  through  Trim  to  Navan, 
where  being  joined  by  the  Bladcwater  river,  their  unit^ 
ed  streams  flow  gently  on  by  Shdne  to  Drpgheda,  be-« 
low  which  it  ft&  into  the  sea:  its  course  is  nearly  50 
miles,  and  it  is  increased  by  tfia  Atidx)y,  the  Mannock, 
and  other  rivers  beside  the  Bladnrater;  its  banks  are 
richly  decorated  with  the  nuns  of  ancient  abbies  and 
castles ;  but  its  general  character  is  dall,  flowingthrough 
a  flat  country;  itsappeaianee  hewever,  in  eonseqaenee 
of  die  numerous  aquatic  plants  with  which  it  abounds, 
is  rather  picturesque,  and  is  said  to  resemUe  some  of 
the  subjects  sdeoted  by  the  Dotdi  and  Flemish  pain*' 
ters  for  the  subject  of  their  pencils.     Nearly  opposite 
to  Slaine  Castle,  lofty  and  perpendicular  rodcs  succeed 
to  tame  and  sedgy  banks ;  the  strata  of  some  of  these 
irocka  are  singularly  disaposed  in  the  form  of  gothio 
arches.     It  is  navigable  for  ships  of  oonsidersble  siae 
as  ftor  aa  Drogheda,  and  by  means  of  cuts,  or  rather  a 
camd,  bargea  may  pnxieed  to  Naran.    The  Athboy, 
which  rises  in  the  barony  of  Demifae,  fiiUs  into  the 
Boyne  at  AtMxnr.    The  BhadEWater  rises  in  Cavan, 
enters  Meath  in  the  barony  of  Kells,  and  joias  die  Boyne 
at  Navan.    The  Navray^  rises  near  Navan,  and  after 
passing  Duleck  tdls  into  the  aea;  the  valk^  throuafa 
which  it  flows  is  very  picturesque  and  luxuriant.    The 
.  county  of  Meath  luufcbtttfimr  mfles  of  sea^coast,  and  no 
port;  Drogheda,  though  situated  osi  both  sides  of  the 
Boyne,  bcu^  considersd  in  Loath. 
Miacrals.    .   Thore  is  litlle  native  wood  in  thai  ooontf  ,  but  mx* 
merons  and  extensive  jpJantatione.    From  the  nature  of 
that  soQ  and  surfime,  it  cannot  be  expected  to  contain 
many  minerals.    Potters  day  of  an  inferior  quality  is 
fiiand  in  the  barony  of  Momllion ;  garden  pots,  tiles, 
te;arettadsofit    At  ArduiFaocfaan  theare  is  an  exoeik 
kat  liiMBlMni  quarry,  the  strata  extends  inm  this 
phee  to  the  Blackwnter,  and  are  horiaontal  and  of  va- 
rioua  degrees  of  thidtnese,  from  four  inches  ta  two  feet, 
Cdtnms  have  been  raised  9  and  10  feet  kng'.    The 
amn^  at  frs^is  white,  afterwards  becomes  areyish,and 
is  susceptible  of  a  fine  pdish.    The  quarrying  of  it  is 
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attended  with  great  expenee,  in  consequence  of  the 
flowing  in  of  the  water.  The  <juarry  appears  to  have 
been  wrought  as  early  as  the  beginning  cf  the  16th  cen« 
tury.  A  b«i  of  excellent  copper  is  wrought  at  Walter's 
Town ;  it  extends  north-east  to  the  river  Boyne. 

There  are  some  very  extensive  estates  in  Meath ;  that  Propertf . 
of  the  Marquis  of  Lansdown  comprises  60,000  acres, 
let  on  perpetuity  leases :  The  fee  of  Meath  is  diiefly 
absentee  property.  The  average  rent  at  the  green 
acres  is  estimated  by  Mr.  Wakefield  at  £  2  10s.  The  Agricul 
agriculture  pursued  prindpally  consists  in  grazing*;  ture. 
and  Meath  is  considered  the  best  arasing  county  in  Uie 
east  of  Ireland ;  it  is,  however,  me  fattening,  not  the 
rearing  of  cattle,  to  which  the  Meath  graziers  diiefly  de-  Omioa- 
vote  their  attention.  The  cattie  are  bou^t  at  the  fairs 
of  Connaughtand  Munster,  and  are  fattened  for  the 
Dublin  market  Many  farmers  fatten  from  SOO  to  500 
cows  in  a  seasoi>^that  is,  between  May  and  Septem- 
ber ;  besides  bullocks  and  dieep.  There  are  but  few 
dairies  of  any  great  extent  in  tins  county,  nor  is  the 
butter  made  in  them  mudi  esteemed.  The  principal  Dairisa 
daiiT  farms  are  in  the  baronies  of  Dunboyne  and  Ra- 
toath :  the  landlord  supplies  the  cows,  horses,  and  land ; 
and  the  tenant  the  labour  and  utensils ;  cream  only  is 
churned.  In  other  psrts,  ten  shillings  a  month  for 
each  cow  is  paid  to  the  lamlloid ;  few  calves  are  reared. 
Some  excellent  spedmens  of  the  long  homed  English  Cattle,  ftc 
breed  of  cattie  are  kept  in  Meath.  There  are  some 
lane  flodcs  of  sheep,  which  like  the  cattie  are  prinei- 
pafl}^  bouffht  at  the  fiiir  of  Balhnasloe  in  Galway :  a 
oonsiderame  number  of  lambs  are  raved  for  the  market 
of  tiie  metropolis.  Every  farmer  who  occupies  100 
acres,  breeds  a  few  horses ;  they  are  of  a  bad  sort,  and 
are  miserdbly  managed.  Prom  the  mouth  of  the  Boyne 
to  tiiat  of  the  Nanny,  there  is  an  extensive  rabbit  war- 
ren, which  brings  in  £  300  per  annum*  on  ground  that 
is  not  worth  one  shilling  an  acre :  The  skins  and  flesh 
are  sold  in  Dublin ;  tiie  former  is  the  most  valuable. 

In  consequence  of  the  high  price  of  com,  there  is  TilUgi. 
more  land  under  the  plough  in  Meath  at  present  than 
there  was  some  years  ago ;  but  the  tillage  m  general  is 
very  bad.  The  amble  farms  run  from  100  to  900  acres; 
and  in  hiring  and  stocking  these  farms,  they  have 
acaredy  any  money,  but  horses,  plouglra,  &c. ;  the  la- 
bour is  supplied  by  letting  land  for  potatoes ;  and  the 
seed  is  paid  ftom  tiie  subMOuent  crop.  Six  oxen  and 
horses  are  often  seen  in  a  plough,  three  sbreast ;  the 
plough  and  otiier  implemeBts  very  rade  and  imperfect ; 
mlms  are  little  known,  and  harrows  used  only  at  seed 
tuie.  The  usual  rotation  is  Mknw,  very  badly  made, 
wheat,  oats,  oats  agun,  weeds  and  potatoes:  Barley  and 
flax  are  also  cultivated  on  the  banks  of  the  Nanny  water; 
many  white  pease  are  grown,  instead  of  a  fallow ;  and 
about  Kilbrue,  some  beana  are  grown.  Clover,  tur- 
nips, cabbi^esi  &e.  have  baen  introduced,  but  they  do 
not  extend,  and  where  cultivated,  it  is  in  a  most  slo^ 
venly  and  unpiefitable  manner.  Yet  there  is  great  en- 
coun^psmeiit  to  good  arable  husbandry,  as  Drogheda  is 
the  largest  com  market  in  the  kingdom.  There  is  ako 
^;reat  fiuuOty  in  tUs  oooBCy  fbr  converting  the  wheat 
mto  flour,  as  the  flour  mills  are  mimtt^Mis,  patticularly 
on  the  Blackwatcr  and  tiie  Boytoe.  One  mffl  om  grind 
above  S^OOritone  of  flower  in  a  day,  the  nuUAinery  in 
this  miU  is  so  contrived  as  to  remkar  Che  watsr  dttoet 
the  sdestogiae  in  the  work;  there  are  sevend  other' 
milli  that  grmd  15,000,  and  lO^OOO  bends  eaeb>  pet 
annum* 

The  Unan  manoAaturg  af  the  nosdi-east  of  iKehaid  Msadls- 
extends  into  this  ooun^ ;  but  it  is  pritidpally  confined  tuna 
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toMckiiifj  dowlas,  and  coarse  linen ;  the  manttfiicture    long^  fVom  north  to 'south,  and  one  in  breadtli.    It    Meeea. 
of  sacking  is  chiefly  carried  on  at  Navan ;  the  finest    stands  in  a  barren  plain,  surrounded  by  monntainsy  ^«  -y  ■•' 
linen  is  made  at  Kells.     Soine  paper  and  cotton  is  also    where  the  soil  is  rocky,  the  water  brackish,  the  pa8«  ^^i^'^^ioiu 
made  in  this  county,  but,  on  the  whole,  its  roanufac-    tures  distant,  and  every  circumstance  unfayourable  for 
tures  are  very  trifling,  and  give  employment  to  a  very    the  support  of  a  large  population.     It  had  begun,  how- 
Towns,       small  proportion   of  its  population.      The  principal    ever,  at  an  early  period  to  attain  a  considerable  degree 
towns  in  Meath  are  Trim,  the  county  town,  Athboy,    of  prosperity  under  its  rulers  the  Koreishites,  the  most 
Navan,  and  Kells.     It  contains  4000  freeholders ;  the    distinguished  of  the  Arab  tribes.     Perceiving  them-  Commerce, 
number  registered  are  1 58i>,  40s.  freeholders ;  69  of    selves  excluded  by  their  position  from  the  pursuits  of 
£  20,  and  537  of  £  50,  and  upwards.     It  returns  two    agriculture,  they  turned  their  attention  to  those  of 
members  to  Parliament.     It  is  in  the  province  of  Ar-    trade;  and  by  the  sea-port  of  Jidda,  about  40  miles 
magh,  and  Diocese  of  Meath.     The  Bishop  of  Meath    distant,  received  articles  from  Abyssinia,  which  they 
takes  precedency  of  all  the  bishops  of  Ireland;  Meath    conveyed  across  the  peninsula  to  Geriha  or  Kalif,  in 
having  formerly  been  an  archbishopric.    There  are  2£4    the  province  of  Bakrein,  where  the  precious  articles  of 
parishes  in  the  diocese,  669  of  which  are  in  the  gift  of  the    the  Persian  Gulf  were  purchased,  and  floated  down  to 
oishop,  81  io  that  of  the  crown ;  37  belong  to  laymen,    the  mouth  of  the  Euphrates,     They  sent  caravans  to 
Catholics,    and  35  are  inappropriate.     The  catholics  in  Meath  are    Yemen  in  winter,  and  to  Syria  in  summer ;  brought 
computed  to  be  to  the  protestants  as  40  to  1 ;  with  the    com  from  Bostra  and  Damascus,  and  aromatics  from 
exceptions  of  Kerry  and  Galway,  there  are  more  ca-    Saana  and  Merab,  Oman  and  Aden.    But  it  was  in 
tholic  proprietors  in  it  than  in  any  other  in  Ireland ;    consequence  of  its  being  the  birth-place  of  Mahomet, 
Population,  most  of  the  leaseholds  belong  also  to  catholics.     In  the    and  the  resort  of  the  Moslem  pilgrims,  that  it  increased 
year  179^1  there  were  22,468  houses,  and  112,400  in-    so  much  in  celebrity  and  extent,  as  to  have  contained 
habitants;  taking  the  area  at  512  square  miles,  this    atone  period  not  less  than  100,000  inhabitants.     It 
gives  43*88  inhabitants  to  a  square  mile ;  and  taking    contains  the  three  holiest  things  in  the  Mahommedan 
the  number  of  acres  to  be  327,900,  there  will  be  14*6    world,  the  well  Zemzem,  the  Caaba,  and  the  Black 
acres  to  a  house.     Although  Meath,  compared  with    Stone.    Zemzem  is  believed  by  the  followers  of  Maho-  Sacred  ob« 
most  other  counties  in  Ireland,  may.  justly  be  consider-    met  to  be  the  identical  spring,  which  gushed  forth  in  jects. 
ed  as  improved,  and  is  superior  to  nearly  all  the  other    the  wilderness  for  the  relief  of  Hagar  and  Ishmael ; 
counties  in  richness  of  soil,  yet  the  peasantry,  and    and  marvellous  efficacy  is  ascribed  to  its  waters,  in  giv« 
even  the  generality  of  the  farmers,  are  poor,  and  very    ing  health  to  the  sick,  imparting  extraordinary  strength 
little  advanced  in  the  scale  of  society.     The  houses,    of  memory,  and  purifying  from  the  effects  of  sin.    The 
even  of  those  farmers  who  rent  from  50  to  150  acres,    Caaba  or  temple  of  Mecca  is  of  great  antiquity;  and  is 
are  in  general  only  one  storey  high,  built  of  the  clay    supposed  to  have  existed  in  some  ruder  form,  above 
'      on  which  they  stand ;  and  the  floor  commonly  sunk  6    700  years  before  the  birth  of  Mahomet.     It  was  then  a 
or  8  inches  below  the  surface :  their  straw  beds  are  in    kind  of  pantheon,  in  which  the  Arabs  had  placed  above 
most  instances  placed  on  the  bare  floor.     Round  the    360  idols  of  men  and  animals ;  but  is  now  a  spacious 
honse,  in  all  directions,  is  most  abominable  filth :  from    portico  or  piazza,  adorned  with  cupolas  and  minarets, 
these  circumstances,  and  the  windows  being  little  bet-    In  the  centre  of  the  area  stands  the  Caaba,  the  most  Caaba, 
ter  than  coopholes  to  admit  light  enough  to  do  their    highly  venerated  part  of  the  building,  whidi  is  a  qua- 
business,  it  may  well  be  conceived  that  the  inhabitants    drilateral  tower,  of  which  the  sides  and  angles  are  un« 
are  unhealthy.    The  cottages  of  the  peasantry,  ex-    equal,  but  the  irregularity  is  not  very  apparent,  in 
cept  of  those  who  are  attached  to  the  richer  farmers,    consequence  of  its  being  covered  with  a  black  cloth, 
are  even  worse  than  the  houses  we  have  described,    which  is  annually  renewed  by  the  Turkish  Sultan.     It 
The  rent  of  a  cabin  is  40s.  with  a  potatoe  garden ;  if   is  about  34  feet  high,  and  37  long  in  the  front     It  has 
a  cow  is  kept,  40s.  more.  a  double  roof,  supported  by  three  octagonal  pillars  of 

Antiquities..  Of  the  antiquities  in  Mealh,  the  most  deserving  of  aloe-wood;  and  is  furnished  with  a  golden  spout,  to 
notice  is  the  Mount  at  New  -Grange:  it  was  discovered  carry  off  the  rain  water  from  the  roof.  Accming  to 
in  the  year  1699*  In  outward  appearance  it  resem-  the  Mahommedan  legend^  this  temple  was  built  by 
bles  the  tumuli  so  frequent  in  Wiltshire  and  Dorset-  Abraham;  but  the  stones  (of  which  every  mountain  in 
shire;  but  it  differs  from  them,  by  containing  a  sub-  the  world  contributed  some)  came  ready  fitted  for  the 
terraneous  temple,  apparently  of  very  great  antiquity,  place  they  were  to  occupy.  The  principal  wonder  of 
The  temple  is  an  octagon  20  feet  high,  and  17  of  su-  the  place  is  a  black  stone  at  the  south-east  comer, 
perficial  area :  it  is  formed  of  the  rudest  materials,  raised  about  forty-two  inches  above  the  surface,  and 
There  are  three  recesses,  in  each  of  which  there  is  a  bordered  all  round  with  a  lar^  plate  of  silver,  about  a 
large  stone  vase.  The  sera  and  the  purposes  of  this  foot  in  breadth,  except  a  semicircle  of  eight  inches  in 
cave  are  equally  unknown.  There  are  two  round  towers  diameter  at  the  anffle.  According  to  one  traditiouy 
in  this  county,  over  the  htyt^one  of  the  door  of  one  of  this  stone  fell  from  heaven  during  the  life  of  Adam, 
which,  is  the  figure  of  our  Saviour  on  the  cross,— an  and  was  restored  to  Paradise  at  the  time  of  the  deluge, 
evident  prooftbat  these  buildings  are  of  Christian  origin,  but  was  brought  to  Abraham  at  the  building  of  Uie 
Thompson's  SUUisiical  Acccomni  rf Meath  ;  Wakefield's  Caaba.  According  to  another  account,  this  stone,  hav- 
Irtland;,  Beaufort's  Memoir  of  a  Map  of  Ireland,  w.  s.  ing  come  along  with  the  rest,  but  being  too  slow  in 
MEATH,  West.    See  Westmbath.  looking  for  iu  place,  the  building  was  completed  with- 

M£CC A,  the  principal  city  of  Arabia  Felix,  is  situ-  out  it ;  and  while  lamenting  iU  misfortune,  Abraham, 
ated  about  15  leagues  east  of  the  Red  Sea,  and  70  south  moved  with  compassion,  consoled  it  by  the  assurance, 
from  Medina.  It  was  known  to  the  Greeks  by  the  that  it  should  one  day  be  held  in  higher  veneration 
name  of  Maooraba,  and  is  called  by  the  Muasuknans  than  all  the  rest  It  was  appointed,  therefore,  to  re- 
Omm-Alcora,  or  •' Mother  of  Cities,"  because  it  was  oeive  the  kisses  of  the  pilgrims ;  by  which,  or  by  the 
the  birth-place  of  Mahomet    It  is  about  two  miles   touch  of  an  impure  woman,  or,  as  othen  say*  by  the 
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Mceea.    tins  of  the  chQdren  of  Adam,  its  colour  hu  been  dung-    to  greatly  dtminiahed«  consists  chiefly  of  the  produc-     Mecca. 

^—  ^  —'  ed  from  white  to  black.     It  is,  by  All  Bey's  account,  a    tions  and  manufactures  of  India ;  muslins  and  chintzes  ^*nr*" 
fragment  of  volcanic  basalt,  sprinkled  throughout  its    from  Bengal  and  the  Decan ;  shawls  from  Cashoieer ; 
circumference  with  small  pointed  coloured  crystals,  and    pepper  from    Malabar ; .  diamonds    from    Golconda ; 
varied  with  red  feldspath  upon  a  dark  black  ^ound    pearls  from  Kilkau ;  cinnamon  from  Ceylon ;  and  spices 
like  coal,  except  one  of  its  protuberances,  which  is  a    from  the  Moluccas. 

little  reddish.     It  is  now  generally  considered  to  be  a        The  pilgrims  and  their  traflic  form  at  present  the  en-  Pregcnt 
meteoric  stone.     Sec  Edin.  Pfulosoph  Jmmalt  No.  II.    tire  support  of  ^e  ci^  of  Mecca;  and  even  with  all  states . 
vol.  I.  p.  ^24.  Uie  advantages  which  it  denves  from  these  numerbus 

The  ancient  worship  of  these  objects  among  the  ido-  visitors,  this  metropolis  of  Islamism  is  represented,  by 
laters  consisted  in  casting  away  most  of  their  clothing  the  more  recent  accounts,  as  fast  sinking  into  ruin.  A. 
upon  arriving  at  the  precincts  of  the  temple ;  going  great  part  of  the  suburbs  is  in  a  state  of  decay,  and 
round  the  Caaba  seven  times,  and  seven  times  kissing  two^thirds  of  the  remaining  houses  are  uninhabited, 
the  black  stone ;  prostrating  themselves  the  same  num-  The  population,  which  is  said  to  have,  at  one*  period, 
ber  of  times  before  certain  idols  in  the  adjacent  moun-  amounted  to  lOOtOOO  souls,  does  not  now  exceed 
tains ;  casting  stones,  sacrificing  sheep,  and  burying  18,000.  The  contributions  of  the  pilgrims  have  in  a 
their  hair  and  nails  in  the  valley  of  Mine.  These  sn-  great  measure  ceased,  and  their  number  is  annually  di- 
perstitions  Mahomet  found  it  impossible  to  repress ;  minishing,  partly  from  the  prevalence  of  the  Wacha- 
and  at  length  not  only  consented  to  permit,  but  conde-  bees,  and  also  from  the  decay  of  Mahommedan  seal, 
scended  to  enjoin  them  as  the  most  meritorious  of  all  The  ancient  splendour  of  the  city  is  still  apparent  in 
observances.     It  is,  indeed,  allowed  to  the  weaker  sex,    the  beauty  of  its  buildings,  which  are  saia  to  unite 

Pilgrims,     and  persons  in  official  stations  which  they  cannot  de«    with  the  Arabic  a  considerable  mixture  of  the  Persian 

sort,  to  perform  this  essential  duty  by  a  friend  as  their    and  Indian  style  ;  but  the  genius  of  the  people  seems 

proxy.    As  soon  as  these  devotees  arrive  at  the  conse*    to  have  fled  with  their  prosperity,  and  in  no  MussuU 

crated  district  of  Meccs,  they  perform  a  general  ablu-    man  cil^  are  the  common  mechanical  arte  at  so  low  an 

tion  with  water  and  sand ;  ren^t  a  prayer,  after  strip-    ebb.     There  is  not  a  man  to  be  found  in  it  who  can 

ping  off  their  garmento ;  and  put  on  the  sacred  habit    make  a  lock,  a  key,  or  a  screw.     The  only  articles 

of  colourless  woollen  cloth,  with  sandals,  which  only    which  they  manufacture  are  shoes  made  of  wood,  or  of 

defend  the  soles  of  their  feet.    They  are  now  devoted    untenned  leather,  and  all  other  kinds  are  brought  from 

to  spiritual  meditetion,  and  must  not  even  remove  any    Constentinople  or  Egypt.     The  very  language,  once 

vermin  from  Uieir  bodies.    After  reaching  the  city  of    the  standard  of  Arabic  elegance,  is  so  corrupted,  both 

Mecca,  they  encircle  the  Caaba  seven  times,  like  their    in  ite  written  and  spoken  stete,  by  the  admixture  of 

pagan  predecessors ;  repeat  cerUin  prayers ;  drink  co-    foreign  terms,  and  the  prevailing  ignorance  of  the  in« 

piously  of  the  well  Zemzem  ;  and  kiss  with  all  their    habitento,  that  the  koran  is  almost  unintelligible  te  the 

ardour  the  sacred  black  stone.  On  the  first  and  second    citizens ;  and  the  copies  of  the  sacred  book  made  in  the 

of  the  three  days,  (the  period  ibr  which  the  Caaba  is    city  are  written  so  badly  and  erroneously,  that  they  are 

open  every  six  weeks, )  the  men  and  women  offer  their    scarcely  fit  for  use.     The  whole  manners  and  disposi- 

devotions  alternately ;  and  on  the  last  day  the  Sfiheriff    tions  of  the  people  have  become  equally  degraded; 

of  Mecca,  the  chiefs  of  the  tribes,  and  the  illustrious    and,  according  to  the  descriptions  by  AH  Bey,  the 

strangers  present  in  the  city,  proceed  to  .wash  and    Moorish  traveller,  their  very  phvsical  constitution  is 

sweep  the  temple.     The  foul  water  is  caught  and    deteriorated.     The  men,  he  declares,  are  little  better 

drunk  by  the  multitude ;  the  besoms  of  palm  leaves    than  walking  skeletons ;  with  large  sunken  eyes ;  slen- 

are  treasured  up  as  precious  relics ;  and  the  black  cloth    der  noses ;  cheeks  hollow  to  the  bones ;  legs  and  arms 

which  surrounds  the  door  and  bottom  of  the  building    absolutely  shrivelled  up ;  ribs,  veins,  and  nerves  in  no 

is  cut  off  and  divided  among  the  pilgrims.     The  next    better  stete;  their  skin  like  a  parchment  stretched  over 

part  of  the  duty  is  to  visit  the  mountain  of  Arafal,  for    the  bones ;  and  their  whole  frame  so  wasted,  as  actual* 

the  offering  up  of  various  prayers  at  certein  times  and    ly  to  resemble  anatomical  models :  while  they  are  me« 

places ;  and  thence  to  Mina,  where  every  individual    lancholy  in  their  minds,  irriteble  in  their  temper,  and, 

must  cast  a  few  small  stones  (always  an  uneven  num-    of  all  Mussulmans,  the  most  tyrannical  to  their  slaves. 

ber)  at  the  devil's  house  there,  to  shew  their  detestaF-    The  women  are  more  free  and  licentious  in  their  man« 

tion  of  the  owner.  A  sacrifice  is  finally  made  of  a  goat,    ners  than  in  any  Mahommedan  country  ;  while  their 

camel,  or  cow,  in  commemoration  of  Abraham's  wil-    personal  appearance,  besides  corresponmn^  with  those 

lingness  to  offer  up  his  son ;  and  after  spending  three    of  the  men,  is  rendered  still  more  zorbiddmff,  by  the 

days  in  this  valley,  the  pilgrims  return  to  Mecca  pre-    practice  of  steining  their  teeth  and  cheeks  wiu  yellow ; 

vious  to  their  departure  to  their  respective  countries,    their  lips,  feet,  and  hands  with  a  red«tile  colour ;  and 

As  they  are  all  allowed  to  trade  on  this  pilgrimage,  the    their  whole  skin  with  daubs  of  black,  blue,  vellow,  and 

holy  city  is  crowded,  on  these  occasions,  with  such    indelible  figures.     See  Gihbon'%  Huiay  ^  the  Fall  of 

merchandize  of  every  country  as  is  most  easy  of  car-    the  Raman  Empire ;  All  Bev's  TraveU ;  Mills'  HuU»y 

riage  and  best  adapted  for  sale;  and,  in  former  times,    of  Mahommedanism ;  and  ttie  articles  Caa»a,  vol.  V. 

the  fair  of  Mecca  was  accounted  the  greatest  on  the    p.  17^,  and  Mitborxc  Stonks.    (q) 

face  of  the  earth.    The  present  commerce,  which  has 
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Meebankt.  Xhb  term  Mtchanki,  derived  firom  the  Greek  fotx^m, 
#  machine,  bafi  been  employed  to  denote  that  branoh 
of  natural  pUloeopby  which  treats  of  the  laws  of  the 
equUibriiuo,  aad  motion  of  solid  bodies,  of  the  forces 
by  which  bodies  may  be  made  to  act  on  one  another, 
aad  on  the  means  of  employing  them  so  as  to  overcome 
other  forces  that  are  mcM'e  powerful  The  signification 
f£  the  term  tnechanici  has  been  extended  by  some  late 
wpitera  of  high  authority  so  as  to  embrace  the  abstract 
laws  of  motion,  and  the  equilibrium  of  all  bodies,  whe^ 
ther  solid,  fluid,  or  aeriform;  and  hence  it  has  been 
made  to  include  Dynamics^  HydnidynamicSj  and  Pheu« 
metics. 


The  me* 

chanicml 

powen 

must  have 

been  in- 

irented 

early. 


HISTORY. 

We  can  scarcely  conceive  a  stale  of  society  so  rude 
aB  to  have  been  entirely  destitute  of  some  of  those  me» 
ehanioal  resources  whidi  seem  to  be  absolutely  neces* 
aary  for  supplying  the  very  earliest  of  our  wants. 
In  detaching  a  stone  from  the  ground,  and  in  subse* 
quently  raising  and  removing  it  for  the  purpose  of 
erecting  a  habitaticm,  the  savage  could  scarcdy  j&il, 
under  the  influence  of  natural  instinct,  to  employ 
some  means  that  involved  the  principle  of  the  lever. 
By  placing  a  bar  of  wood  below  its  base,  he  would 
soon  discover  the  enormous  power  of  this  simple  instro« 
ment,  when  its  extremity  was  a  fulcrum,  and  would 
speedily  perceive  the  advantage  of  applying  the  extre- 
mity  itself  to  the  weight,  and  placing  near  it  an  artifi- 
cial support  or  fulcrum.  When  the  mass  of  stone  was 
thus  detached  from  the  earth,  the  lever  would  furnish 
him  with  the  means  of  removing  it  to  the  spot  where 
it  was  to  be  employed ;  but  in  elevating  it  to  a  height, 
a  knowledge  of  the  inclined  plane  womd  soon  present 
itself.  He  would  speedily  find  that  the  stone  was  more 
easily  carried  on  by  the  lever,  or  rolled  forward  by  his 
hands,  when  the  ascent  was  gentle ;  and  hence  he  would 
be  led  to  the  practicabilitv  of  raising  large  nusses  to 
any  height,  by  carrying  them  up  an  inclined  plane  of 
earth,  having  its  length  corresponding  to  the  required 
fdtitude.  If  the  mass  was  at  tne  bottom  of  a  pillsr  to 
the  top  of  which  it  was  to  be  elevated,  then  he  would 
be  compelled  to  make  the  inclined  plane  ascend  like  a 
Spiral  round  the  pillar,  and  would  thus  be  led  to  the 
construction  of  the  screw.  In  cleaving  wood  for  his 
fire»  the  wedge  could  not  fall  to  suggest  itself ;  and  in 
proportion  as  the  wants  of  man  became  more  numer- 
,ous,  his  resources  would  likewise  increase,  and  he 
would  soon  obtain  a  high  degree  of  practical  informa* 
tion,  on  the  oonstraction  and  application  of  the  mecha- 
nical  powers,  either  when  used  singly,  or  in  a  state  of 
combmation. 

There  can  be  no  doubts  that  the  military  engines  of 
the  Greeks  and  Romans,  such  as  the  catapultse  and 
balistae,  which  involve  the  principles  of  compound 
machinery,  were  used  long  before  any  attempt  was 
made  to  explain  the  simplest  principles  of  mechanical 
equilibrium ;  and  in  the  colossal  remains  of  Egyptian 
architecture  we  perceive  masses  of  stone  elevated  to 
heights  which  would  try,  if  not  bafiBe,  the  ingenuity  of 
the  most  skilfiil  engineer  of  modem  times.  The  re- 
cent discovery^  however^  that  the  great  Andro-Sphinx 


is  cut  out  of  theeoUd  rodton  which  it  rests,  (See  Ettinm 
hinrgh  PhUasophkal  Journal,  No.  I.  p.  94,)  has  dimi. 
nished  the  wonder  with  which  the  mechmic  used  to 
survey  the  stupendous  monuments  of  Egyptian  vanity. 

It  sppeors  firom  the  writings  of  Vitruvius,  that  the 
ancients  had,  from  time  immemorial,  made  use  of  the 
same  machines  for  raising  and  transporting  weights 
which  are  in  use  at  the  wesent  day,  such  as  capstains, 
pulleys,  cranes,  and  inefined  i^snes.  When  Ctesipbon 
tmilt  the  temple  of  Ephesus,  he  fixed  pivots  in  the 
ends  of  each  of  the  massy  columns,  and  thus  rolled 
them  from  the  quarry  to  the  temple,  by  the  aid  of  oxen. 
In  like  manner,  his  son  Metsgeus  tnmsported  the  im- 
mense  stones  which  were  to  form  tlie  architraves,  by 
fixing  them  between  two  wheels  placed  as  near  each 
other  as  possible. 

Aristotle  appears  to  have  been  the  first  whoattempt* 
ed  to  study  the  theory  of  mechanics.  His  QueMiitmet 
Mechanka  are  filled  with  obscure,  and  even  ridiculous 
reasonings  respecting  the  doctrine  of  motion,  and  the 
nature  of  mechanical  equilibrium.  He  nkaintained  that 
the  equilibrium  of  unequal  weights  in  the  lever  or  ba- 
lance with  unequal  arms,  had  its  origin  in  the  marvel- 
lous jproperties  of  the  circle.  In  his  28th  mechanical 
question,  he  has  made  some  unsatisfactory  observations 
on  the  difference  between  impulse  and  pressure.  Not- 
withstanding these  errors  and  obscurities,  however.  A* 
ristotle,  [Phvs,  lib.  1.  cap.  v/i:)had  the  merit  of  discover- 
ing the  fundamental  principle  in  mechanics,  that  if  two 
powers  move  with  velocities  reciprocally  proportional, 
they  will  exert  equal  actions ;  but  he  did  not  see  the 
extensive  application  of  this  principle ;  and  it  was  left 
to  Descartes  to  make  it  the  foundation  of  his  system  of 
mechanics. 

Notwithstanding  the  few  slender  contributions  made 
by  his  predecessors,  Archimedes  has  always  been  con- 
sidered as  the  true  founder  of  the  science  of  mechanics. 
In  his  treatise  entitled  Isoporrica,  or  De  Equiponderant 
iibus,  he  has  given  a  complete  demonstration  of  the 
fundamental  property  of  the  lever.  Taking  it  for 
granted  that  in  a  balance  with  equal  arms,  the  weights 
that  are  in  equilibrio  are  necessarily  equal,  he  shows 
that  if  one  of  the  arms  is  increased,  the  weight  which 
is  applied  to  it  must  be  diminished  in  the  same  pro- 
portion ;  and  hence  he  concludes,  that  the  weight  sus- 
pended at  the  unequal  arms  of  a  balance,  and  in  equi- 
librio, will  be  reciprocally  proportional  to  the  length 
of  the  arms  to  which  they  are  applied.  This  important 
result  naturally  led  him  to  new  speculations  respect- 
ing the  centre  of  gravity  of  difierent  figures.  Consi- 
dering that  the  two  weights  of  his  balance  exerted  the 
same  pressure  on  the  fulcrum  as  if  they  had  immedi- 
ately rested  upon  it,  he  supposed  the  sum  of  these 
weights  to  be  combined  with  a  third,  and  the  three 
weights  with  a  fourth,  &c.  and  was  thus  led  to  the  ge- 
neral principle,  that  in  every  system  of  small  bodies, 
or  in  every  large  body  considered  as  a  system  of  small 
ones,  there  is  a  general  centre  of  pressure,  which  he 
called  the  Centre  of  GravUy,  In  the  application  of  the 
principle  to  particular  cases,  he  determined  the  centre  of 
gravity  in  plain  surfaces,  bounded  by  a  parallelogram, 
a  triangle,  a  trapezium,  and  a  parabola ;  and  the  method 

which  ne  employed  in  determining  that  of  a  parabolic 
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Hbcor7»  am,  showi  diat  it  was  net  tfie  cWBeul^  of  the  anbfect 
thet  prevented  him  fh>m  extendi]^  hM  principle  to  n^ 
compex  ceees.  The  theory  of  the  indnied  plene,  the 
pulley  end  the  terew/  whioi  wm  fint  pnbliahed  in  the 
9dk  book  of  Pappoi'e  mathenuitscal  ooUecdons,  hai 
likewiee  been  aicnbed  to  Archiraedef  ^  and  the  honour 
of  forty  meclumieal  inventiont  has  been  oonferred  np* 
on  him  by  the  andents.  We  hope  that  his  invention 
far  moving  the  earUi  was  not  reckoned  among  the 
number ;  and  we  are  disposed  to  think,  that  the  osten* 
tattoos  speech  to  King  Hiero,  Alt  wS  wrm  xmt  rtt  m^^v 
xinir^)  "  Give  me  a  place  to  stand  upon,  and  I  will 
move  the  Earth/'  which  has  been  ascribed  to  Archi* 
mcdes,  was  only  the  invention  of  his  extravagant  ad« 
nrirers.  The  child  who  stamps  upon  the  ground  with 
his  foot  might  boast  of  having  actually  done  all  that 
the  philosopher  proposed  to  accomplish ;  for  if  Archi- 
medes had  received  the  place  to  stand  upon  which  he 
desired,  and  had  also  obtained  what  was  equally  indis- 
pensable, a  theoretical  fulcrum,  and  a  theoretical  lever, 
and  in  addition  to  all  this,  the  power  of  moving  with 
the  velocity  of  a  canon  ball,  he  would  have  shifted  the 
earth  only  the  27th  millionth  part  of  an  inch  in  a  mil- 
lion of  years,  a  quantity  which  would  not  have  been 
appreciaJ[)le  by  the  eye  of  his  royal  master. 

If  we  can  place  any  credit  in  the  narrative  of  Plu- 
tarch, Archimedes  had  the  singular  fortune  of  turn- 
ing his  mechanical  genius  to  the  most  important  pur- 
poses. When  the  Roman  engineer,  Appius,  threaten- 
ed to  overturn  the  walls  of  Syracuse,  by  military  en- 
gines of  unusual  power,  Archimedes  is  said  to  have 
counteracted  their  influence  by  machinery  of  superior 
power,  and  to  have  thus  retarded  the  capture  of  his  na- 
tive city. 

Madiines  for  bruising  grain  were  no  doubt  invented 
as  soon  as  they  became  an  object  pf  necessity.    The 
mortar  appears  to  have  been  the  earliest  instrument 
that  was  used  for  this  purpose ;  and  when  a  handle  was 
^^Th^^*    added  to  the  pestle,  to  assist  in  driving  it  round,  it  was 
wind.^        converted  into  a  hand-mill  (mola  versatiUt,  or  manua" 
ria.)      This  simple  machine  was   afterwards  driven 
by  bondsmen,  around  whose  necks  was  placed  a  cir- 
cular piece  of  wcod,  to  prevent  them  from  putting 
their  hands  to  their  moutns,  or  eating  the  meal.     In 
process  of  time,  shafts  were  added  for  yoking  cattle, 
and  the  Molajumeniaria  were  constructed.    Two  milU 
stones,  the  lowermost  of  which  was  fixed,  and  the 
upper  moveable,  were  employed  from  the  very  origin 
of  the  Roman  republic ;  and  the  remains  cf  stones  of 
this  kind  made  by  the  Romans  have  been  found  in 
Yorkshire.     (See  Philosophical  Transactions,  No.  283, 
p.  1385.)     Water-mills  appear  to  have  been  introduc- 
ed in  the  time  of  Mithridates,  Julius  Csesar,  and  Cicero. 
Strabo  informs  us,  that  there  was  a  water-mill  near  the 
residenee  of  Mithridates ;  and  we  learn  from  Poropo- 
nius  Sabinus,  that  the  first  mill  seen  st  Rome  was  erect- 
ed on  the  Tiber,  a  little  before  the  time  of  Augustus. 
That  they  existed  in  the  time  of  Augustus,  is  obvious 
from  the  description  given  of  them  by  Vitruvius,  and 
from  the  Epigram  of  Antipater*,  who  is  supposed  to 
have  lived  in  the  time  of  Cicero.     But  though  mills 
driven  by  water  were  introduced  at  this  early  period, 
yet  the  water-mills  did  not  appear  till  the  time  of 
Honorius  and  Arcadius.     They  were  erected  on  three 
canals,  which  conveyed  water  to  the  city,  and  the 
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of  mills 
rtriven  by 
the  hand. 


mater  nnmber  ef  tiien  hw  oafo  Hoimt  Janieiilttm.    HiMorf. 
When  the  Goths  Imieg&i  Rome  in  596,  and  stepped  ^-  m  -^ 
the  Ittge  aequedact,  and  oonerquently  the  mills,  Beli- 
aarius  appears  to  have  eonetnuied,  for  tibe  first  time^ 
floatmg  niUs  upon  the  Tiber.     Mills  driven  by  the 
tide  existed  at  Venice  in  the  year  1046»  or  at  least  in 

1078. 

Aldiough  Pompontns  Saboms  affirms  that  the  Ro-  Introduc* 
mans  had  windmills,  yet,  firom  die  silence  of  Vitruvius,  ^°  ^^ 
Seneca,  omI  Chrysostom,  who  have  spoken  of  the  ad-  ^io^*"!""- 
vantages  of  the  wind,  we  cannot  adopt  this  opinion. 
Other  authors  have  maintained  that  they  were  used 
in  France  in  the  sixth  oentuiy ;  while  a  third  dass  is 
of  opinion,  that  they  were  brought  into  Europe  by  the 
crusaders*  In  the  twelfth  century,  however,  they  were 
in  use  both  in  France  and  England ;  and  when  they 
began  to  be  more  common,  Pope  Celestine  III.  deter* 
mined  that  the  tithes  oi  them  belonged  to  the  clergy  t. 
Saw  mills  appear  to  have  existed  at  Augsburg  so  early 

as  1822 1 

Although  practical  mechanics,  or  the  knowledge  of 
machin^,  had  made  considerable  progress  before  the 
l6th  century,  yet  the  theory  of  this  important  science 
had  not  advanced  a  single  step  since  the  time  of  Ari- 
stode.  The  QKestianes  Mechanics  were  illustrated  by 
commentators  as  ignorant  as  their  master,  and  the  suc- 
cessive labours  of  Leonicus  Thomesus,  Picoolomini,  Ber- 
nardus  Baldi  Monantheuil  Guevara,  P.  Blancanus,  and 
Septalius,  obscured  rather  than  illustrated  the  doctrines 
of  mechanics. 

In  his  treatise,  de  Ponderihus  et  Mensttris^  Cardan  Cardan. 
attempted  to  ascertain  the  force  necessary  for  support-  J*^™*  *^^[- 
ing  a  weight  upon  an  inclined  plane;  and  from  the  '^<^<'>'^'^* 
consideration  that  the  force  was  nothing  when  the  in« 
clination  of  the  plane  was  nothing,  and  that  the  force 
was  equal  to  the  weight  of  the  body  when  the  inclina- 
tion was  90^,  he  concludes,  that  the  fbree  is  proportional 
to  the  angle  of  inclination.    Had  he  recollected  that  the 
sine  of  the  inclination  was 'nothing  when  the  plane  was 
horizontal,  and  equal  to  radius  when  it  was  vertical,  he 
could  not  fail  to  have  perceived,  that  the  force  which  he 
sought  was  proportional  to  the  sine  of  the  inclination. 

It  was  a  question  much  discussed  at  this  period, 
whether  or  not  a  balance,  with  equal  arms  and  equal 
weights,  would  preserve  its  horizontal  position  when 
once  put  out  of  it  Jordanus  Nemorarius,  a  ma- 
thematician of  the  ISth  century,  had  decided  in  his 
book,  De  PonderosUate,  that  the  balance  could  preserve 
its  horiKontaltty ;  and  Cardan,  Tartalea,  and  others, 
adopted  the  same  opinion.  They  made  no  distinction, 
however,  between  the  case  when  the  directions  were 
parallel,  and  that  in  which  they  were  convergent;  for,  in 
the  first  case,  the  balance  would  remain  on  a  level,  and 
in  the  second,  its  inclination  would  increase  till  it  be- 
came yerticsl.  Guido  Ubald{>  who  was  correct  in 
shewing  that,  in  the  case  of  parallel  directions,  the  ba- 
lance would  keep  the  inclined  position,  erroneously 
attributed  the  same  property  to  the  case  of  converging 
direcdons. 

The  Marquis  Guide  Ubaldi,  descended  of  the  illus-  Labours 
trious  house  of  Del  Monte,  had  the  honour  of  being  «>|  Guido 
the  first  modern  author  who  treated  the  subject  of  ,^^^'' 
mechanics  with  any  degree  of  success.    He  was  the 
pupil  of  Commandin,  and  spent  the  greater  part  of  his 
fife  in  his  chateau  of  Monte  Bstocdo,  wholly  devoted 


*  **  Cease  your  work,  ye  muds,  ye  who  laboored  in  the  mill ;  sleep  now,  and  let  the  birds  sing  to  the  ruddy  morning,  fbr  Ceres  has 
commanded  the  water  nymphs  to  perform  your  task :  these,  obedient  to  her  call,  throw  themselTes  on  the  wheel,  force  round  the  axle-tree, 
and  by  these  means  the  heavy  mitt.*'    PaOadiOB  also  speaks  ol  water»SBllla 

t  Beckmann^i  Hkfory  of  InvctUioni,  toL  L  p.  f  27.  $  Id.  voL  L  p.  371. 
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.Hifiory.    to  the  study  of  philoflopliy.    His  mechsnioal  writings 
"*-■  I  ~^'  are  entitled  Meehanicanim  Ubri  sex  ;^^In  Archimedem 
de  E^uiponderantibui  Paraphrans  ;  and  a  posthumous 
treatise,  De  Cochlea^  published  by  his  son  in  l6i6.    In 
imitation  of  Pappus,  and  the  ancient  mechanicians,  he 
reduces  all  machines  to  the  lever ;  and  he  applies  this 
method  very  successfully  to  several  of  the  mechanical 
4>owers,  and.  among  others,  to  pulleys,  of  which  he  has 
examined  various  combinations.    In  his  treatise,  De 
Cochlea,  he  gives  a  full  aocount  of  Archimedes's  screw, 
the  consideration  of  which  belongs  to  a  former  article. 
Motion  of        The  subject  of  the  motion  of  projectiles  began  about 
projectilea.  this  time  to  at^act  the  notice  of  philosophers.    Daniel 
Santbech  founded  a  theory  of  artillery  on  the  ridiculous 
supposition,  that  a  cannon  ball  described  a  straight 
line  till  its  motion  was  destroyed,  and  then  fell  per- 
pendicularly.   Other  writers  supposed,  that  its  motion 
was  at  first  rectilineal^  then  a  curve,  and  then  vertical ; 
and  Tartalea  imagined  that  the  curvilineal  portion  of 
its  path  was  a  circle  which  had  the  two  rectilineal 
portions  for  its  tangents.    The  writings  of  this  author, 
and  of  those  who  treated  of  the  theory  of  projectiles, 
have  already  been  noticed  under  our  article  Gunnery, 
voL  X.  p.  ^Q. 
Labours  of      Among  the  writers  of  this  period,  we  must  not  omit 
Benedetti,   the  name  of  J.  B.  de  Benedictis,  or  Benedetti,  whose 
IS%&,         labours  have,  in  general,  been  overlooked  by  mechanic 
cal  authors.     In  bis  work,  entitled  Diversarutn  Specu^ 
laiionum  Maih,  et  Phys,  liber,  which  appeared  at  Turin 
in  1 585,  he  ascribes  the  centrifugal  force  to  the  tendency 
of  bodies  to  move  in  straight  lines ;     and  hence  he 
concludes,  that  if  left  to  themselves  they  would  escape 
in  the  direction  of  the  tangent.     He  demonstrates  that 
the  forces  in  the  bent  lever  are  proportional  to  the 
length  of  the  perpendicular  let  fall  from  the  fulcrum 
on  the  linex>f  direction  of  the  forces,  and  refutes  the 
errors  of  Jordanus  and  Tartalea  in  the  case  of  the  con- 
vergency  of  the  directions  of  the  forces.     Uninfluenced 
by  any  improper  regard  for  Aristotle,  he  frequently 
refutes  his  solutions  of  many  mechanical  questions. 
He  assigns  better  reasons  than  the  Greek  philosopher 
for  the  easy-rotationof  a  eircle  upon  an  inclined  plane, 
ascribing  it  to  be  the  circumstance  that  its  centre  of 
gravity  never  ascends.    The  ideas  of  Benedetti,  on  the 
system  of  the  world,  seem  to  have  been  more  correct 
than  those  of  his  age.     He  attached  a  high  value  to 
the  system  of  Copernicus,  and  would,  no  doubt,  have 
been  one  of  its  supporters,  had  it  been  his  lot  to  write 
upon  the  subject  of  astronomy.    Benedetti  has  shewn 
that  the  path  of  a  ray  of  light,  penetrating  our  atmo- 
sphere, is  curvilineal,  and  by  means  of  the  geometrical 
analysis  of  the  ancients,  he  has  given  the  solution  of  se* 
vera!  di£Bcult  problems. 
Diicoveriet      The  subject  of  mechanics  now  began  to  assume  the 
of  Stevens,  ibrm  of  a  science ;  and  from  this  period  the  progress  of 
Died  1035.  discovery  became  regular  and  rapid.     Simon  Steven, 
or  Stevens,  mathematician  to  the  Prince  of  Orange, 
and  engineer  of  the  Dukes  oi  Holland,  published  a  work 
on  Statics  in  1586,  which  contains  many  new  and  im- 
portant truths.     Without  caHing  in  the  aid  of  the  lever, 
he  appears  to  have  been  the  first  who  demonstrated 
directly  the  laws  of  equilibrium  on  an  inclined  plane. 
Besides  treating  of  simple  machines,  he  considers  the 
ratios  of  the  loads  supported  by  two  powers  which 
carry  a  weight  at  unequal  distances,  and  also  the  effort 
made  by  a  weight  suspended  by  several  cords  against 
the  powers  which  support  it  by  their  means.    In  re- 


solving these  and  other  mechanical  qiieations,  he  makes 
use  of  the  celebrated  principle  which  afterwards  formed 
the  basis  of  the  mechanics  of  Varignon.  He  formed  a 
triangle  whose  three  sides  were  parallel  to  three  direc- 
tions ;  namely,  to  that  of  the  weight  and  the  powers 
which  support  it ;  and  he  shews  that  these  three  lines 
are  respectively  proportional  to  the  weight  and  the 
powers.  This  principle  is  nothing  else  than  the  paral- 
lelogram of  forces,  and  cannot  fail  to  be  regarded  as 
one  of  the  finest  disooveries  in  mechanics.  Stevens 
has  been  considered  as  the  inventor  of  the  chariot 
moved  by  the  action  of  the  wind  upon  sails,  which 
is  said  to  have  outstripped,  on  the  level  roads  of  Hol« 
land,  the  best  equipped  vehicle.  Stevens  wrote  like- 
wise a  work  on  Hydrostatics,  and  another  entitled 
Fortifications  par  ecluses.  His  works  were  collected 
and  printed  in  Dutch  at  Leyden  in  l605.  They  were 
translated  into  Latin  in  1608,  and  into  French  in 
1634. 

Lucas  Valerius,  professor  of  mathematics  at  Rom^, 
took  up  the  subject  of  the  centre  of  gravity  where  it 
was  left  by  Archimedes.  The  Syracusan  philosopher 
had,  with  the  exception  of  the  parabolic  conoid,  en* 
tirely  neglected  the  centre  of  gravity  of  solid  bodies. 
Commandin  had  attempted,  without  success,  to  supply 
this  defect ;  but  it  was  reserved  to  Valerius  to  perform 
the  task  with  such  ample  ability,  as  to  have  received 
from  Galileo  the  appellation  of  the  Novus  nottrct  telaiis 
Archimedes*, — "the  Archimedes  of  the  present  age." 
In  his  work,  entitled  De  Centra  gravilaiis  solidorum, 
which  appeared  at  Rome  in  1604,  he  has  determined 
the  centre  of  gravity  in  all  conoids  and  spheroids,  and 
all  segments  of  those  solids  cut  by  planes  parallel  to  the 
base. 

Brilliant  as  were  the  discoveries  of  Gslileo  in  the  sci- 
ence of  astronomy,  his  mechanical  labours  must  always 
be  regarded  as  a  more  striking  proof  of  his  transcendent 
genius.  In  the  year  1592,  he  composed  a  small  tresr- 
tise  on  statics,  founded  on  the  principle  that  the  same 
force  is  necessary  to  raise  two  different  weights  to  heichts 
which  are  reciprocally  proportional  to  these  weights ; 
that  is,  that  the  same  force  is  required  to  raise  two 
pounds  to  the  height  of  one  foot,  that  is  required  to 
raise  one  pound  to  the  height  of  two  feet ;  and  hence 
it  followed,  that  in  all  machines  in  a  state  of  equilibri- 
um, the  powers  which  are  opposed  to  esch  other  are 
reciprocally  proportional  to  the  spaces  which  they  tend 
to  describe  in  the  same  time.  This  important  prin- 
ciple was  not  pursued  by  Galileo  to  its  full  extent.  Des- 
cartes, in  his  treatise  entitled,  Esplicalions  des  Machines 
el  Engitts,  applied  it  to  the  determination  of  the  equi- 
librium of  all  machines,  without,  however,  acknow- 
ledging the  priority  of  Galileo.  The  great  step  which 
Galileo  made  in  mechanics,  was  his  discovery  of  the 
general  laws  of  motion  uniformly  accelerated ;  and  the 
agreement  of  this  theory  with  the  phenomena  of  nature, 
may  be  considered  as  laying  the  foundation  of  the  theory 
of  universal  gravitation.  After  he  was  appointed  a 
professor  in  the  University  of  Pisa,  he  attacked  the 
fundamental  axiom  of  the  Peripatetic  Philosophy,  that 
the  velocities  of  falling  bodies  were  proportional  to  their 
weights;  and  by  letting  fall  heavy  bodies  from  the  top 
of  ue  church,  he  demonstrated  its  fallacy  by  direct  ex- 
periment. Crowds  of  spectators  came  to  witness  this 
exhibition;  and  the  popularity  which  he  thus  acquired, 
excited  so  much  hostility  against  him  among  the  adher- 
enta  of  Aristotle,  that  6alileo  was  obliged  to  quit  Pisa, 
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Hijtof7.  Old  aoo€pt  of  a  chair  in  the  University  of  Padaa.  The 
same  important  fact  was  subsequently  establi^ed  by 
two  pendulums  of  the  same  length,  but  of  difierent 
Yreis^hts,  which  Galileo  found  to  perform  the  same 
number  of  vibrations  in  the  same  time.  The  law  of 
the  acceleration  of  heavy  bodies  was  also  determined 
by  Galileo.  It  had  been  supposed  by  some^  that  the 
spaces  described  in  equal  times  increased  as  the  segments 
of  a  line  divided  in  extreme  and  mean  ratio;  while  it  was 
more  commonly  maintained,  that  the  increment  of  the 
velocity  was  proportional  to  the  space  previously  de« 
scribed.  Galileo  shewed,  on  the  contrary,  that  the  incre- 
ment of  the  velocity  was  proportional  to  the  times,  that 
is,  that  after  double  the  time,  the  velocity  would  be 
double.  As  the  force  of  gpravity  may  be  considered  as 
uniform  in  small  distances^  and  as  it  acts  unceasingly,  the 
body  is  constantly  receiving  from  it  equal  impulses  in 
equal  and  successive  instants  of  time;  and^  consequent- 
ly, when  it  falls  freelv,  these  perpetually  accumulat- 
ing impulses  must  produce  equad  increments  of  veloci- 
ty in  equal  times.  Galileo  begins  by  supposing  this 
law  of  acceleration  to  exist ;  and  afler  investigating  its 
properties,  he  shews,  by  experience,  that  they  are  con- 
formable to  what  actually  happens  in  the  fall  of  heavy 
bodies.  He  then  demonstrates,  that  at  the  end  of  any 
given  time,  reckoning  from  the  beginning  of  the  ikll, 
the  body  will  have  described  half  the  space  that  it  would 
have  described  in  this  time  with  the  velocity  which  it 
had  finally  acquired;  and  that  the  spaces  described 
are  as  the  squares  of  the  times  reckoned  from  the  be* 
ginning  of  the  fall. 

Havmg  found  from  experiment,  that  a  body  descend- 
ing an  inclined  pkne,  or  any  curve  whatever,  had  ac- 
auired  the  same  velocity  when  it  had  descended  thrcmgh 
lie  same  heights  in  the  perpendicular  fall,  he  concluded 
that  there  was  the  same  ratio  in  the  spaces  described 
on  inclined  planes  in  unequal  times,  as  in  perpendicular 
falls;  and  afler  determining,  by  experiment,  that  in  the 
descents  of  inclined  planes,  the  space  described  was 
fts  the  squares  of  the  times,  he  inferred,  that  the  same 
law  existed  when  the  descent  was  perpendicular. 

Galileo  had  the  merit  of  being  the  first  person  who 
suggested  the  pendulum,  and  its  application  to  the 
measurement  of  time.  At  an  early  p«riod  of  his  life, 
he  had  discovered  the  isochronism  of  pendulums,  that 
is,  that  the  same  pendulum  performs  its  great  and 
small  vibrations  in  the  same  time ;  and  he  had  observ- 
ed that  two  unequal  pendulums  put  in  motion  perform- 
ed in  the  same  time  numbers  of  vibrations  which  were 
reciprocally  as  the  square  roots  of  their  lengths.  It 
was  reserved,  however,  for  Huygens  to  carry  these  ideas 
to  perfection,  and  to  enrich  science  and  the  arts  with 
one  of  their  most  invaluable  resources.  The  discoveries 
of  Galileo  on  the  subject  of  prcjectiles,  and  on  the  resist- 
ance of  solid  bodies,  have  already  been  stated  in  our  ar- 
ticles Gunnery,  vol.  X.  p.  56S,  and  CAapxNTRT,  vol. 
V.  p.  494, 500,  &c.  These  various  discoveries  of  the  Pisan 
philosopher  have  been  fully  ex|dained  by  himself  in  his 
celebrated  work,  entitled,  Ducurmts  et  Demonstrationes 
Maihematicte  circa  duas  novas  SdetUias  periinenies  ad 
Mechankam  et  motutn  Localem,  which  appeared  in  1638, 
and  was  dedicated  to  the  Count  de  NoaiUes.  It  is  di- 
vided into  four  dialogues.  The  first  treats  of  the  re- 
sistance of  solid  bodies  when  they  are  broken.  The 
aecond  treats  of  the  cause  of  the  cohesion  o£  solid  bo- 
dies. The  third  contains  his-  theory  of  local  motion, 
including  equable  motion,  and  motions  naturally  acce- 
~  lerated.  The  fourth  treats  of  violent  motion,  or  the 
motions  of  projectiles ;  and,  in  an  appendix,  he  demons 


stratea  several  propositions  relatiTe  to  tbrcentre  of  gra«    UittMr.- 
vity  of  solids.  ^— nr— ^ 

The  theory  of  local  motion,  as  established  by  GaXu  Works  of 
leo,  did  not  meet  with  a  ready  reception  among  his  fiaiiani, 
contemporaries.    Baliani,  a  Genoese  nobleman,  and  a  I^^* 
good  natural  philosopher,  published  at  Genoa,  in  1638, 
Uie  same  year  in  which  Galileo's  great  work  appeared, 
a  book  called,  De  tnotu  NaiuraliFluidorum  ac  Solidorwn,  • 
in  which  he  endeavoured  to  substitute  a  law  of  acce- 
leration, in  which  the  velocities  were  proportional  to 
the  spaces,  and  has  given  as  his  own  many  of  the  finest 
discoveries  of  Galileo.     Riccati,  who  does  not  consider  • 
Baliani  as  a  plagiarist,  informs  us,  that  afler  the  year 
1611,  Baliani  had  been  engaged  at  Savona  in  experi- 
ments analogous  to  those  of  Galileo ;  and  that  as  both 
their  works  were  published  in  the  same  year,  they  were 
entitled  to  equal  praise.   We  do  not  mean  to  pronounce 
the  harsh  sentence  of  plagiarism  against  Baliani,  but  it 
is  well  known  that  the  discourses  of  Galileo  were  cir--  « 

culated  in  MS.  through  various  narts  of  Europe,  and 
had  been  communicated  to  seversi  Italian  ^^osophers ; 
Baliani,  therefore,  might  have  heard  of  them,  ana  there* 
is  considerable  internal  evidoice  in  his  writings,  par* 
ticularly  in  the  new  edition  of  his  work  which  appear- 
ed in  1646,  that  he  hesitated  between  different  laws- 
of  acceleration,,  and  did  not  entertain  those  fixed  opi* 
nions  which  are  generally  the  result  of  original  re* 
search. 

When  Toricelli  was  enirafired  in  the  study  of  mathema-  Labours  er 
tics  at  Rome,  the  work  of  Galileo  on  local  motion  acdden-  ^°"^  i  ,V 
tally  fell  into  his  hands.  After  studying  it  with  care,  he  ^°^  ^e^ 
composed  a  treatise  on  the  same  subject,  and  sent  it  to 
Galileo,  who  was  highly  pleased  with  the  talent  displayed 
by  his  young  friend.  Toricelli  went  to  visit  Galileo, 
but  their  friendship  was  of  short  duration,  as  the  latter 
died  a  few  months  after.  Toricelli  enlarged  his  little 
work,  and  published  it,  along  with  his  other  mathema- 
tical writings,  in  1644.  He  seems  to  have  been  the 
first  who  established  the  principle,  *•  that  when  two 
weights  are  so  connected  togetoer,  that  being  placed 
in  any  position,  their  common  centres  of  gravity  nei- 
ther ascends  nor  descends,  they  are  in  equilibrium  in 
all  these  situations."  By  this  principle,  he  demonstrates 
the  ratio  of  the  weights  which  are  in  equilibrio  upon 
an  inclined  plane,  and  he  might  have  applied  it  with 
equal  success  to  almost  every  other  statical  problem.  • 
Toricelli  then  examined  the  motions  of  falling  bodies 
and  projectiles,  and  besides  bringing  forward  a  num- 
ber of  new  views,  he  shews  that  the  orbits  of  all  pro- 
jectiles dischargecl  from  the  same  point,  and  with  the 
same  force,  are  parabolas  which  touch  one  another. 

The  invention  of  the  steam-engine,  which  began  Suam-en- 
about  this  time  to  be  used  as  the  mrst  power  of  nuu  gine  in- 
diineiy,  may  be  regarded  as  the  moat  important  step  vented, 
that  the  modems  have  made  in  practical  mechanics.  The 
Marquis  of  Worcester  has  undoubtedly  the  honour  of 
having  published  the  first  rude  sketch  of  a  steam-en*- 
gine  in  his  Century  of  Inveniians,  which  appeared  in 
l66S ;  but  the  still  higher  merit  of  having  actually  con- 
structed and  used  them  in  a  greatly  improved  state, 
belongs  to  Captain  Savary.  This  ingenious  individual 
took  out  a  patent  for  his  invention,  and  described  se- 
veral of  the  machines  which  he  had  erected,  in  a  woik 
called  the  Miner^s  Friend^  which  appeared  in  I696, 
and  in  another  work  published  in  I699.  In  1697,  Dr. 
-Papin,.  professor  at  Marpnrg,  published  an  acconnt  of 
some  experiments  which  he  had  made  on  the  force  of 
steam  as  a  mechanical  agent;  and,  as  Dr.  Robison  re- 
mark^,  '*  he  acknowledges  that  Captain  Savary  had  alfio«  . 
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Hittoty.    without  any  oomrnnnkalioii  with,1mB»  invented  the  of  the  cydoid^eK^  will  always  amve  at  the  same  tiuwttt    HitiMy. 

^^  ~  «me  thing."     To  pretend,  therefore,  as  baa  been  re»  the  lowest  point  of  the  curve.    If  the  pendulum,  there-   *  i  ■^'' 

cently  done,  that  Papia  was  the  inventor  of  the  steam-  fore,  could  be  made  to  vibrate  in  a  cydoidal  arc,  all  ita 
enginoi  is  to  set  astde  the  daua  of  the  Marquis  of    vibrations,  however  long  or  short,  would  be  isoehsro* 

Worcester,  and  to  give  to  Papin  a  priority  over  Savary  nous,  or  performed  in  eoual  times.    The  contrivance  by 

which  he  himself  does  not  claim,  and  which  actually  which  Huygens  accomplished  this  object,  by  making  a 

belongs  to  our  ingenious  coontrjnman  *«     In  the  hands  flexible  pendulum  describe  a  cycloid,  from  iu  vibrating 

of  Newcomen,  Beighton,  and  Blakey,  the  steam-engine  between  two  similar  cydoidal  cheeks,  has  been  describHM 

underwent  great  iaaprovementSy  but  it  was  destm^  to  in  our  article  Horolooy,  vol.  xi.  p.  117  and  758,  and 

attain  the  character  almost  of  anew  invention,  from  the  represented  in  Plate  CCC,  Fig.  4.     This  ingenious  coa- 

high  state  of  perfection  to  which  it  waa  brought  by  trivance,  though  it  has  turned  out  of  no  practical  va- 

James  Watt,  Esq.  of  Heathfield.     Previous  to  his  great  lue,  conducted  its  author  to  the  celebrated  theory  of 

improvementa,  it  had  been  used  only  as  a  hydnulic  evolutes. 

machine  for  draining  rivers,  or  raising  water.  In  our  By  these  researches  respectinff  the  pendulum,  Huy- 
artide  on  the  Sttam  Engine,  we  shall  give  a  full  account  of  gens  was  led  to  the  subject  of  the  centre  of  oscillation, 
the  history  of  this  valuable  madiine.  In  the  mean  time,  one  of  the  most  important  and  difficult  in  mechanics, 
we  cannot  refrain  from  exnressing  that  satisfaction  which  In  1646,  Mersennus  had  proposed  to  philosophers  to 
we  feel  as  Englishmen,  toat  the  steam*engine  was  not  determine  the  centre  of  oscillation  of  a  compound  pen- 
only  invented,  but  has  Deceived  all  its  improvements,  dulum,  or  that  point  in  which  if  a  small  insulated  body 
and  found  all  ita  applicabiona,  in  our  own  country.  Mr.  were  placed,  it  would  oscillate  in  the  same  time  as  the 
Watt  has  lived  to  see  hia  invention  applied  to  tiie  vari-  ff^stem  of  bodies  which  composed  the  compound  pen** 
oua  arts  and  manufactupes  of  Birmingham,  Manchester,  dulum.  Descartes,  Roberval,  and  Huygens  thou^  he 
Sheffidd,  and  Ghuaow ;  to  have  observed  it  dragging  was  then  very  young,  were  particularly  invited  to  sdve 
loaded  waggons  wiu  all  the  dull  and  activity  of  ani*-  the  problem.  Roberval  and  Descartes  succeeded  in  solv« 
mal  li£s;  to  have  seen  it  applied  to  the  arts  of  printing  ing  some  particular  cases,  but  the  methods  which  they 
and  coimag ;  and  to  have  witnessed  its  final  triumpb  used  were  far  from  being  correct.  Huygens,  who 
in  navigating  the  ooeam  was  more  successful,  discovered  the  true  prindple,  and 
Laboufft  of  Among  the  distinguished  mechanicians  of  this  p«»*  was  led  to  the  beautiful  theory  which  forms  the  fourth 
B^  ^?^  riodyitiraiUbennjusttoomit  the  name  of  Dr.  Robert  pmt  of  hia  H&rgUmum  OscillaloriunL  The  fundamental 
Died  1702!  ^^^®>  ^  philosopher  who  has  never  been  surpassed  in  prindi^e  of  this  Uieonr  is,  that  if  a  pendulum  with  se- 
'  variety  and  fertility  of  genius.  Although  he  has  not  veral  weights  attached  to  it  descends  by  the  force  of 
addsd  any  thing  to  the  theory  of  mechanics,  yet  the  gravity;  and  if  these  bodies  are  detached  from  one  ano- 
munber  tsnd.  the  importance  of  nis  inventions  have  given  ther  at  any  instant,  so  as  to  ascend  with  the  velocities 
him  a  Bctentifie  cbaractcr,  which  it  has  been  the  for*  which  they  have  acquired,  the  centre  of  gravity  of  the 
tune  of  few  to  attain.  He  invented  the  spiral  spring  '  system  will  rise  exactly  to  the  same  height  as  that 
for  regulating  the  vibrations  of  a  watcb-balanoe;  he  con*  from  which  it  had  £dlen.  The  solution  which  Huygens 
trived  the  dockmakcv^s  cutting  engine^  and  also  a  scape-  deduced  firem  this  principle,  was  at  first  attacked  by  the 
ment  for  the  small  vibrations  of  pendulums.  He  found  Abbe  Catelan,  as  too  litde  connected  with  the  funda- 
that  the  Catenarian  curve,  when  inverted,  was  the  best  mental  laws  of  medianics ;  but  the  views  of  Huygens 
form  of  an  arch.  He  applied  the  screw  to  the  division  were  supported  by  James  Bernoulli  and  the  Marquis 
of  astronomical  instruments.  He  invented  the  spirit*  de  L'Hospital ;  and  the  prindple  of  it  has  since  been 
levd,  and  proposed  the  construction  of  a  steam-engine  demonstrated  in  the  most  complete  manner,  and  is 
nfte  Newcomen's  prindf^.  See  our  article  Hooks,  known  by  the  name  of  the  principle  of  the  cOfuerwUkm 
v(jSd.  p.  110.  ^  living  forces.  The  problem  of  the  centre  of  percus- 
Discoveriet  The  cdebrated  Christopher  Huy(|ent  was  e«|uanv  dis-  sion,  which  Mersennus  also  proposed,  was  imperfectly 
orHuygenf.  tmrnushed  by  the  importance  of  his  dieoretical  disco-  resolved  by  several  geometers,  but  it  was  long  after  ac- 
t)iIh  1  Aol'  ^^'^^y  '^  ^^  ingenuity  of  his  mechanical  inventions.  compUshed  by  James  BemoullL 
UM  ib95.  Q^  ^f  ^1^  greatest  inventions  of  this  distinguished  in-  The  theory  of  central  forces,  which  was  also  given 
di^ifcaal,  was  tibe  application  of  the  pendulum  for  re-  b^  Huygens,  f<Mins  the  fifUi  part  of  his  Hwrelegium  Of- 
gulating  the  motion  of  docks.  The  first  idea  of  the  dUatorium,  By  considering  all  curves  as  composed  of 
pendulum  occurred  to  him  in  1656,  and  about  the  end  an  infinite  number  of  smaU  circular  arcs  of  different  ra- 
of  l657»  he  presented  to  the  States  of  Hdland  a  dock  dii,  as  Huygens  had  done  in  his  theory  of  evt^utes,  the 
oanstmcttd  upon  this  new  prindple.  Considering,  how-  theory  of  central  forces  may  be  applied  to  the  motion 
ever,  that  the  oscilktions  of  his  pendulum  might^  from  of  a  body  in  any  curve.  liuygras  published  his  thoo* 
different  causes,  happen  not  to  W  of  the  same  extent,  rents  without  demonstrations*  They  were  first  demon- 
and  finring  tiiat  these  small  diferenoea  might  accnmu-  stated  by  Dr.  Keill  in  his  Inirwduetion  to  NeUural  Phi- 
late  to  a  sensible  amount,  he  set  himsdf  to  contrive  Iceopk^.  Those  of  Huygens  were  afterwards  given  in 
aoBue  method  of  making  them  geometrically  equaL   in  his  posthttmous  wmlu. 

4bing  this,  he  demonsMted  in  general,  tmit  tne  vdo-        Tke  true  laws  of  collision  or  impact  were  a^KNit  Laws  of 

city  of  a  heavy  body  descending  skong  anr  curve  is  the  this  time  discovered  sepatatdy  by  Wallis,  Huygens,  coUinon 

flame  at  every  rastant  in  the  duection  or  the  tngent,  and  Sir  Christopher  Wren.    Descnrtes,  milled  H^  his  ditoovered, 

40  it  would  lunre  bem  had  it  fidlen  fredjr  from  a  hdght  metaphjrsicalprindplesyhad  been  induced  to  believe  that  ^^'' 

Mual  to  the  corresponding  vcstical  absciss;  and  by  mh  there  emted  ^ways  the  same  quttiticy  of  motion  in  the 

paring  ihk  pRneipie  to  uit  reversed  demieydoid^  he  universe;  and  hence  he  oonduded,  that  the  sum  of  the 

discovered  tne  teictocib^Tfi^  of  this  curve,  tMt  iSj  that  momenta  afWroomnact  was  equal     tne  sum  of  the  mo- 

m  hmwy  body  beginniDg  to  daKend  from  any  potnt  nentA  bcfiire  it.    ThisocmchiaiaDj  which  is  true  in  the 

«  Itliaib€aund,irekBewaot«ponwlnUeTiaciie^  l!u*OBtBiaaeah«aItifla^ 
Bf.eBg!ia€»  aaipaUUniaaaBeeiaMsf  hiiiafinlisflfciKita. 
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History,    arcs  when  one  of  tbe  bodies  is  at  rest,  or  when  one  of  mieal  instruments.    As  an  architect  Sir  C.  Wren  was    HUtory. 
\-ii-y  ■»*  them  is  moving  before  the  other  with  A  smaller  velocityi  of  the  highest  order.     His  churches  of  St.  Paul's  and  '  ■  i  — ^ 
is  decidedly  erroneous  when  the  two  bodies  meet  one  Ma^-le-Bow  are  8trikinj|r  monuments  of  his  £ne  taste, 
another ;  for  the  sum  of  the  motion  after  collision  is  then  as  w^l  as  of  his  mechanical  genius.    See  Civil  Arcri- 
equal  to  the  difference  of  the  motion  before  it.    The  tbcture,  vol.  VI.  pw688,  where  we  have  given  a  full 
laws  of  collision,  as  delivered  by  the  three  geometers  account  of  hi&  architectural  labours, 
whom  we  have  already  named,  were  transmitted  to  the        One  of  the  greatest  steps  in  practical  mechanics  was 
Royal  Society  of  London  in  the  year  1668,  and  were  made  about  this  tinw  by  Olaus  Roemer,  a  Danish  phi« 
published  in  the  43d  and  46th  numbers  of  their  TranS"  losopher,  who  had  already  distinguished  himself  by  his 
actions.    The  researches  of  Wallis,  whose  solution  of  great  discovery  of  the  successive  propagation  of  light, 
the  problem  is  the  most  direct,  were  first  presented  to  In  studying  the  subject  of  toothed  wheeb,  he  discover*  Roemer 
the  society;  Sir  Christopher  Wren's  was  next  sent;'  ed  that  the  curvature  of  their  aokuig  surfaces  should  be  «i*«cov«n 
and  those  of  Huygens,  whose  method  was  the  same  as  that  of  an  epicycloid ;  and  he  seems  to^have  coranuni-  ^""f  Pf 
Wren's,  arrived  last,  on  account  of  his  redding  oi^  the  cated  this  discovery  to  the  Acadeoi^'of  Sciences  in  ^^th  for 
Continent.    The  fundamental  principle  of  these  diffe*  1675,  in  a  memoir  on  toothed  wheels^    M.  de^la  Hire  wheels, 
rent  solutions  is,  that  in  the  mutual  collision  of  bodies  published  the  same  discovery  in  16^5,  and  in  claiming  Bom  1644. 
the  absolute  quantity  of  motion  of  the  centre  of  gravity  the  invention  as  his  own,  he  states  that  he  made  it  m  Pied  1710. 
is  the  same  before  as  after  compact.    Wallis  at  first  1674,  and  had  communicated  it  to  MM.  Auzout,  Ma- 
treated  only  the  cases  where  the  bodies  were  absolute-  riotte,  and  Picard.     It  is,  however,  expressly  stated  by 
ly  hard  or  soft :  but  he  afterwards  extended  his  theory  Ldbnita,  in  his  letter  to  John  Bernoulli,  that  Roemer 
to  elastic  bodies  in  his  treatise  De  Molu,  which  appeared  communicated  to  him  the  discovery  20  years  before  De 
in  1670.  la  Hire  published  it ;  and  that  when  he  was  in  Paris, 
Crownland,      In  the  year  1639,  J-  Marc  Marci  de  Crownland,  a  Roemer  was  always  ccmsidered  by  the  philosophers  of 
A.D.  1639.  Hungarian  physician,  published  at  Prague  a  work  en-  that  day,  and  particularly  by  M.  Huygens,  as  the  in-^ 
titled  De  Pro/iof'/iofie  motus,  seu  regula  sphymica,  in  ventorof  this  property'ofthe  epicycloid,  while  the  name 
which  he  has  treated  of  the  collision  of  bodies.     He  di-  jut  De  la  Hire  was  never  mentioned. 

vides  bodies  into  soft,  and  hard,  or  those  which  preserve  '  '    About  this  time,  France  produced  several  intelligent  Labours  of 

their  figure  after  collision.     He  attends  chiefly  to  the  jvriters  on  mechanics,  such  as  Mariotte,  Varignon,  and  Mariotte. 
last  kind,  and  has  given  precisely  the  same  rules  whichnrfbe  la  Hire,  but  they  never  readied  any  high  degree  tif 

are  commonly  given  for  elastic  bodies.     Montuda  rea-  reputatlcm,  either  by  their  works  or  by  their  inventions. 

marks,  that  he  leaves  it  to  his  readers  to  judge  how  far  M.  Mariotte  had  the  merit  of  beinj^  the  first  who  intro-  ^ 

tiie  mathematicians,  who  established  the  laws  of  colli-  duced  experimental  philosophy  into  France.     In  his  y'^  , 

non,  may  have  been  aided  by  the  views  and  reasonings  Traiii  de  Percussion,  he  has  proved  by  argument,  and 

of  Marci;  but  we  think  there  can  be  no  doubt  that  by  well  devised  experiments,  the  true  laws  of  the  colli- 

Wallis,  Huygens,  and  Wren,  were  men  of  too  high  cha^  sion  of  bodies,  which  had  been  given  almost  without 

racter  to  have  omitted  the  name  of  Marci,  if  his  works  demonstration.    His  works,  which  contain  many  things 

ever  fell  into  their  hands.  that  are  excellent  in  practical  mechanics,  were  collect- 

Latwura  ef   >  Alphonso  Borelli,  who  had  studied  the  subjectof  the  ed  in  2  vols,  and  published  at  the  Hague  in  1717f  and 

Born  IMA.  c''*^™^^^^'"  of  motion,  entertained  more  correct  no-  afterwards  in  1740. 

Died  1679!  ^^^^  ®^  ^^  subject  than  Descartes.     In  1667>  he  pub-     ,  M.  Varignon,  who  was  at  bom  at  Caen  in  1654,  was  Labours  of 

*  lished  at  Bologna  his  work  De  Vi  Percussionis,  in  which  one  of  the  most  accomplished  and  assiduous  mechani-  ▼u'ignon. 

he  attempts  to   demonstrate,  without  much  success,  cians  of  his  age.     He  published  no  fewer  than  ^hout  ^^°  |^||' 

^e  nature,  cause,  properties,  and  effects  of  percussion.  73  papers  in  the  Memoirs  of  the  Academy,  prin^Mdly 

In  1670^  he  published  another  work,  De  MoiionibuSf  on  subjects  in  dynamics  and  mechanics.     In  nxs'^^'el 

NaiuraUbus,  a  Gravilate  pendenUlms ;  but  the  work  cftin  iioirv«//e  MecAant^u^,  which  appei^ed  in  1^87,  he 

upon  which  his  fame  principally  rests,  is  his  treatise  deduces  the  whole  doctrine  of  statics  from  the  single 

De  Moiu  AnimaUum  opus  poslkumum  duabus  partibus  principle,  that  if  three  powers  are  in  equilibrium  round 

conkans,quarumprimademoliQnibmconspicuisaninMUum  any  point,  each  of  these  powers  is  proportional  to  the 

.  nempe  extemarumpariiftm  et  artuumfiejcionibus,  et  tandem  sine  of  the  angle  which  it  forms  with  the  directions  of 

degressu,  volatu,  nataiu  et  eorum  annexis.   Romae  I68I,  the  two  others.     This  principle,  which,  though  it  un« 

in  4to.    Pars  altera  in  qua  de  (musts  molus  musculorum,  doubtedly  belongs  to  Stevinus,  owed  its  full  developed 

4«.    Roma?  1682.   In  the  first  part  of  this  work,  which  ment  and  implication  to  the  Frendi  mechanician,  and    . 

had  much  success,  Borelli  exhibits  great  sagacity  in  his  has  therefore  received  the  name  of  Uie  principle  of  Va« 

examination  of  the  mechanism  of  the  human  frame,  and  rignon.  The  Nouvelle  Mechanique,  to  which  the  preee- 

in  the  conjectures  which  he  forms  respecting  the  views  dmg  work  was  only  an  introduction,  appeared  after  his 

of  the  Creator  in  arranging  and  proportioning  the  parts  death  in  2  vols.  4to.  in  1 7S5.     It  is  remarkid>le  for  great 

of  this  wonderful  machine.    See  our  life  of  Borbx^li,  diffusion,  and  also  for  great  perspicuity  in  the  details. 

fbl*  ill.  p.  721.  The  second  volume  contains  the  first  parts  of  the  famous 

Labours  of      Beside  his  discovery  of  the  laws  of  collision.  Sir  Chris-  principle  of  virtual  velocities,  in  a  letter  from  John  Ber« 

Sir  C.  topher  Wren  was  the  author  of  several  medianical  re-  noulli  to  Varignon,  in  1717.   The  virtual  vekwity  of  a 

Wren.  searches  and  inventions.     He  wrote  on  the  general  body  is  the  infinitely  small  space  whidb  any  body  un- 

£?*d  1  tH.'  ^^^  ^^  motion  ;  on  the  resistance  of  fluids  to  bodies  der  the  influence  of  a  moving  force  tends  to  describe  in 

led  1723.  ^irii^g  traverse  them;  on  the  construction  of  vessels;  an  instant  of  time.    Varignon  applied  the  principle  to 

and  on  the  motion  of  oara  and  sails.     He  invented  se-  the  equilibrium  of  ^  eorts  of  machines.     In  a  memoir, 

v&ai  machiiUMpr  grinding  lenses,  of  a  hyperbolic  form,  entitled  De  la  resistance  des  soUdes  en  general,  pour  tout 

(see  PhiL  Tm0i^o.  59.) ;  an  instrument  for  drawing  ce  qu'on  peutfaire  d^  hypotheses  touchant  la  force  ou  la  tem 

landscapes,  orifigitres  of  any  kind,  (see  PhiL  Trans,  nadte  des  corps  a  rompre,€l  en  particulier  pour  les  kypdm, 

'^o.  60.) ;  and  a  number  of  other  optieal  and  astrono-  theses  de  GaliUe  et  de  MarioUe,  and  published  in  the  Me* 

VOL.  XIII.  FART  JI.  3  8 
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History,  moirs  of  the  Academy  for  1709^  he  has  given  a  greater 
^—  f  —'  degree  of  generality  to  the  theory  of  the  resistance  of 

solida. 
Labours  of      In  the  year  \69S,  M.  De  la  Hire  published  hia  Tratte 
^*  '*  ^!^'  ^  Mecanique,  ou  ton  explique  tout  ce  qui  est  necessaire 
ly'd  1710  ^"'^P''*^*9^^^*^*^'''*«  ^  ^^^  propneies  des  corps  pe^ 
sanis  lesqueUes  otU  un  plus  grand  usage  datu  la  Physique^ 
12mo.     Thia  work,  which  appeared  also  in  the  9th  vo- 
lume of  the  Memoirs  of  the  Academy,  frcHn  I666  to 
1699#  contains  much  useful  information  on  practical 
meohanics,  and  the  descriptions  of  several  useful  m»* 
chines.     It  is,  however,  principally  remarkable  for  the 
TraUi  des  Epicycloides,  which  is  added  to  the  edition 
given  in  the  Memoirs  of  the  Academy. 
DiecoTertea     The  Principia  of  Sir  Isaac  Newton,  which  may  be 

Sf  ^^r&JS'  '^iP*''*^®*^  ^  ™  application  of  medianics  to  the  pheno- 
^?[?,. 27 '  mcna  of  the  celestial  bodies,  gave  a  degree  ofunpor- 
tance  to  the  science  which,  it  never  before  possessed; 
but  as  the  details  of  his  discoveries  are  so  intimately 
connected  with  astronomy,  we  must  refer  the  reader  to 
our  account  of  them  under  that  article. 

The  motion  of  bodies  in  resisting  media,  which  New- 
ton has  treated  at  great  length  in  the  second  book  of 
the  Principia,  belongs  more  to  mechanics  than  astrono- 
my.    Wallis  embraced  the  most  simple  hypothesis  of  a 
resistance  in  the  ratio  of  the  velocities,  and  has  publish- 
ed his  researches  in  the  Phil.  Trans,  for  1687.    The 
same  subject  was  successively  discussed  by  Leibnitz  in 
the  Leipsic  Acts ;  by  Huy^ens  in  his  Traiii  de  Pesan* 
ieur,^  in  1690;  and  by  Vangnon  in  a  series  of  able  but 
prolix  memoirs,  which  appeared  among  those  of  the 
Academy  for  1707,  1708,  1709,  and  1710.    The  same 
subject  was  ably  resumed  by  James  Bernoulli  in  the 
Leipsic  Acts  for  169.I;  by  John  Bernoulli  in  his^otf- 
velie  Theorie  de  la  Manceuvre  ;  and  by  Hermann  in  one 
of  the  chapters  of  his  Phoronomia. 
l.elbntts         About  this  time  commenced  that  war  of  medianical 
proposes      problems  which  difdnguished  the  close  of  the  17th 
J5«  P">;      century.    In  1687,  Leibnitz,  with  the  view  of  defying 
isoSronoM  ^®  Carteaans,  who  affected  to  despise  the  new  analy- 
curvc.         ^^'  proposed  the  first  of  these,  which  was  to  determine 
Born  1646.  what  he  called  the  isochronous  curve,  or  the  curve  along 
Died  1716.  which  a  body  must  descend,  in  order  to  describe  equu 
vertical  spaces  in  equal  times.     Huygens,  without  the 
aid  of  the  differential  calculus,  succeeded  in  obtaining 
a  solution  of  it ;  but  Uiat  of  Leibnitz's  did  not  appear 
till  1689.    Some  time  after,  James  Bernoulli  likewise 
succeeded ;   and  it  appeared  that  the  curve  required 
was  a  cubical  parabola,  in  which  the  square  of  the  ab- 
sciss, by  the  parameter,  is  equal  to  the  cube  of  the  or- 
dinate.   Leibnitz  next  proposed  to  find  the  curve  by 
which  a  body  should  move,  in  order  that  its  distance 
from  a  given  point  miffht  always  be  proportional  to  the 
time.    This  hne,  to  which  he  gave  tne  name  c^  thena- 
racentric  isochronous  curve,  was  found  by  James  Anr- 
noulli  in  1696 ;  and  Leibnitz  and  John  Bernoulli  soon 
afterwards  published  their  solution  of  the  problem. 
Problem  of     The  celebrated  problem  of  the  catenary  was  now 
the  catena-  proposed  by  James  Bernoulli,  who  demanded  the  form 
'^*  of  an  infinitely  slender  cord  or  diain,  hangmff  freely 

by  its  two  extremities.  Galileo  had  maintained  that  it 
was  a  parabola.  A  German  geometer,  Joachim  Tro- 
ffeias,  had  demonstrated  that  it  was  neither  the  parabo- 
"UL  nor  the.  hyperbola;  but  it  was  left  to  Uie  two  Ber« 
'  noullis,  Leibmta,  and  Huygens,  to  determine  the  na- 
ture and  proportion  of  the  curve.  Their  solutions  hav« 
ing  been  published  in  the  hdpsic  Acts  without  the 
analysis,  our  countryinaii,  David  Gregory,  aftiorwaids 


printed  a  sohition  of  the  problem  in  the  PhiL  Trans.    Historj. 
for  1697.  — i-yi^ 

These  problems  were  followed  by  that  of  the  form  of 
an  elastic  plate,  of  the  curvature  of  a  piece  of  linen  filled 
with  water ;  of  the  curvature  of  a  sail  or  flexible  sur- 
face filled  by  the  wind ;  and  that  of  the  curve  of  quick- 
est descent,  all  of  which  were  solved  by  John  Bernoul- 
li, and  the  solutions  given  in  his  Lectiones  Calculi  /«- 
tegralis.  Leibnita,  who  admired  the  problem  of  quick- 
est descent,  was  anxious,  in  spite  of  his  other  occupa- 
tions, to  solve  it,  induced  John  Bernoulli  to  extend  the 
period  of  solution  to  other  six  months.  In  consequence 
of  this  delay.  Sir  Isaac  Newton  sent  a  solution  about 
the  beginning  of  l697«  James  Bernoulli  gives  a  se- 
cond, and  the  Marquis  de  L'Hospital  a  third,  all 
shewing  that  the  reversed  cycloid  enjoyed  the  proper- 
ty whioi  was  required.  The  two  BemouUis,  who  were 
now  almost  in  a  state  of  open  hostility,  harassed  each 
other  with  other  mechanicafand  mathematical  problems, 
which  we  have  not  room  to  notice  at  present.  Some 
interesting  details  will  be  found  in  our  account  of  the 
lives  of  these  two  distinguished  mathenuiticians. 

In  his  researches  on  the  compound  pendulum  of  the  Principle 
centre  of  oscillation,  Huygens  was  led  to  the  principle  ^^  the  <wii- 
of  the  conservation  of  active  forces,  whidi  consists  in  ^^^^ 
this— that,  in  the  mutual  actions  of  bodies,  whether  it  foroee. 
takes  place  in  the  collision  of  elastic  bodies,  or  is  com- 
municated from  one  body  to  another  by  threads  or  in- 
flexible rods,  the  sums  of  the  masses  multiplied  by  the 
squares  of  the  absolute  velocities  remain  always  the 
same.     Huygens  employed  that  principle  only  ob  a 
simple  theorem  in  mechanics ;  but  John  Bernoulli  con- 
sidered it  as  a  general  law  of  nature,  and  by  its  assist- 
ance he  obtained  solutions  of  many  problems  which 
could  net  be  resolved  by  direct  methods.    His  son  Da* 
niel  applied  the  same  principle  to  hydrodynamics,  and 
afterwards  rendered  it  more  general  by  applying  it  to 
the  motions  of  bodies  influenced  by  their  mutual  at- 
tractions, or  drawn  towards  fixed  centres  by  fcttces  pro- 
portional to  any  function  of  the  distance.    8^  iiem. 
Acad.  Berlin,  1748. 

The  celebrated  dispute  about  the  measure  of  the  Bitpute 
forces  of  bodies  in  motion  began  early  in  the  18th  oen-  *hcmt  the 
tury,  and  condnued  for  40  years  to  agitate  the  philoso-  "?•""  ®^ 
phical  world.  The  opinion  of  Descartes,  which  had  ^^^ 
become  the  one  generally  received,  that  the  foroe  of 
bodies  actually  in  motion  was  proportional  to  their  siau 
pie  velocity,  was  attacked  by  Leibnita,  in  1686,  in  a 
treatise  entitled,  Demonstrotio  erroris  memorabHis,  Car* 
iesU  et  aliontm  inestimandii  viribus  motricibus  corporum. 
When  a  body  falls  from  the  height  of  four  feet,  says 
Leibnits,  it  acquires  at  the  end  of  the  fall  a  velocity 
double  that  which  it  had  acquired  by  falling  one  foot, 
and  at  the  same  time  it  acquires  a  force  capable  of 
raising  it  to  the  height  from  which  it  has  fallen.  With 
a  double  velocity,  Uierefore,  it  has  acquired  the  force 
of  raisinff  itself  to  a  height  quadruple  of  that  to  which 
it  would  have  risen  by  means  of  tne  velocity  acquirsd 
by  rising  through  the  height  of  one  foot.  By  the  same 
reasoning  it  appears  that  a  triple  velocity  would  raise 
it  to  a  height  nme  times  greater,  and  so  on.  But  the 
fbrces  being  proportional  to  the  heights  to  which  the 
same  weights  are  raised,  Leibnitz  concluded  that  a  body 
moving  with  a  double  velooity  is  endowed  with  a  qua- 
druple force,  and  therefore  that  the  forces  are  as  the 
squares  c^the  velocities.  Huygens  is  said  to  have  en- 
tertained the  same  views  as  Leibnit«. 

This  attack  upon  the  Cartesian  opinioB  waa  boldly 
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Hitiory.   repelled  by  the  Abb6  Catelan.    He  maintained  that  own^   by  the  beauty  and  the  extent  of  itf  qiplica-   History 
^**  I""-"  Leibnitz  had  erred  in  omitting  all  consideraticm  of  the  tion.  *'^  i  ^-^ 
time  in  which  the  body  ascended ;  and  while  he  ad-        Another  dynamical  principle  of  great  importance  Coneerva- 
mitted  the  premises  of  Leibnitz^  liiat  a  body  with  a  was  discovered  about  this  time  by  Euler,  Daniel  Ber<>  tion  of  the 
double  velocity  would  rise  to  a  quadruple  height,  he  noulli,  and  the  Chevalier  D'Arcy,  and  received  the  name  roomentum 
insisted^  that  as  it  rose  to  this  quadruple  height  in  of  the  conservation  of  the  momentum  of  rotatory  motion.  °^  ™^**^7 
double  the  time,  the  force  could  not  be  regarded  as  The  form  under  which  it  presented  itself  to  Euler  and  "  vercd  by 
quadruple,  but  only  as  double,  since  the  rorce  pro-  Daniel  Bernoulli  was  as  follows :  In  the  motion  of  se*  Buier,  D. 
auced  only  a  quadruple  effect  in  a  double  time.     In  veral  bodies  round  a  fixed  centre,  the  sum  of  the  pro-  Bernoulli, 
1^4,   John  Bernoulli  began  a  correspondence  with  ductsofthemassofeachbody,  multiplied  by  the  velod*  and  the 
Leibnitz  upon  this  subject;  and  though  he  at  first  op-  ty  of  its  revolution,  and  by  its  distance  from  the  centre^  Chevalier 
posed  the  new  doctrine  to  such  a  degree  as  to  irritate,  is  independent  of  the  mutual  action  of  the  bodies  them*  ^  ^^^' 
nis  iiiend,  yet  he  afterwards  became  one  of  its  warmest  s^ves,  afid  is  always  the  same^  provided  that  the  bodies 
supporters.     In  the  year  1724,  the  Academy  of  Sciences  are  not  influenced  by  an  external  cause.     Euler  pub- 
proposed  the  Cormnnnicatum  of  Motion  as  the  subject  Hshed  the  principle  in  1746  in  the  first  volame  of  his 
of  one  of  its  prizes.     Our  countryman,  Maclaurin,  who  works,  and  Daniel  Bernoulli  in  the  first  volume  of  the 
was  one  of  the  competitors,  though  then  only  26  years  Memoirs  of  the  Academy  of  Berlin  for  1746 ;  and  they 
of  age,  attacked  the  opinion  of  Leibnitz,  while  John  vrere  both  led  to  it  while  investigating  the  motion  of 
Bernoulli  endeavoured  to  support  it  with  all  the  vigour  several  bodies  in  a  curve  of  a  given  form,  and  which  can 
of  his  talents.     The  memoir  of  Maclaurin  was  crown-  only  turn  round  a  fixed  centre.     The  Chevalier  D'Arcy 
ed  by  the  academy.    This  dispute  was  carried  on  for  a  published  the  same  principle  in  a  memoir  dated  1746^ 
long  time  afterwards,  on  the  one  hand  by  John  Bernoulli,  but  which  did  not  appear  till  1 752,  in  the  volume  of  the 
Hermann,  StGravesende,  Mu8chenbroek,Poleni,Wollf,  'memoirs  of  the  Academy  for  1747.     He  found  that  the 
and  Bulfinger,  who  supported  the  Leibnitzian  doctrine,  sum  of  the  products  of  the  mass  of  each  body,  by  the  area 
and  on  the  otiier  hana  by  Maclaurin,  Stirling,  Clarke,  which  its  radius  vector  describes  round  a  fixed  centre,  is 
Desaffu]iers,and  the  otherEnglish philosophers, who  op-  always  proportional  to  the  times;  a  principle  which  is 
posed  it     Succeeding  philosophers,  who  could  view  identical  with  that  of  Euler  and  Bernoulli,  and  may  be 
the  subject  without  Individual  or  national  prejudices,  regarded  as  a  generalization  of  Newton's  fine  theorem 
Considered  this  dispute  principally  as  one  of^words^  in  respecting  the  areas,  described  by  the  radii  vectores  of 
which  both  parties  were  in  the  right.    Our  celebrated  the  planetary  orbits. 

countryman,  Mr.  Smeaton  *,  however,  was  led  by  his        Another  celebrated  principle,  namely  that  of  least  ao-  Principle 
experiments  on  the  mechaniod  action  of  water  to  adopt  tion,  may  be  thus  expressed.     In  the  motion  of  bodies  of  least  ac« 
the  Leibnitzian  doctrine.    The  same  opinion  has  since  which  act  upon  oneanother,the8um  of  the  productsofthe  ^^^^  V^^ 
been  maintained  by  Dr.  Wollarton  f,  and  more  recent-  masses  by  the  velocities,  and  by  the  spaces  described,  is  a  P?*^  ^^ 
ly  by  Mr.  Peter  Ewart  X  of  Manchester,  who,  in  a  very  minimum.    Maupertuis^  the  author  of  this  principle,  f^ j!!^''*'' 
hble  paper,  has  illustrated  it  at  great  length,  and  point-  deduced  from  it  the  laws  of  the  reflexion  and  refraction 
ed  out  Its  application  to  some  problems  which  he  con-  of  lights  in  the  Memoirs  of  the  Academy  ofSciencet,  for 
ceives  cannot  be  solved  by  the  ordinary  doctrines.  1744;  and  inthe3femoiV#  ^ the  Berlin  Academy,  for  1 746, 
Principle         ^^  dolving  the  problem  of  the  centre  of  oscillation,  he  applied  it  to  the  collision  of  bodies.    In  tne  Leipiiek 
of  D*Ateni-  Jc^n  Bernoulli  was  led  to  consider  the  process  in  which  Ads  for  1751 ,  this  principle  was  bitterly  attacked  by 
bert.           motion  is  communicated  from  one  body  to  another,  and  Koenig,  professor  of  matnematics  at  the  Hague,  who^ 
in  some  measure  anticipated  the  famous  principle  in  dy-  not  contented -with  endeavouring  to  point  out  its  errors^ 
namics  which  has  immortalized  the  name  of  D'Alem-  maintained  that  Leibnitjz  had  stated  the  same  principle 
bert.^     This  principle,  which  forms  the  basis  of  his  in  a  letter  to  Hermann,  bearing  the  date  of  1707.     In 
Traits  deDynamique,  which  appeared  in  I74S,  may  bo  replv  to  these  accusations,  Maupertuis  insisted  upon  the 
announced  m  the  following  manner:    '^  Let  there  be  proouction  of  the  original  of  Leibnitz's  letter;  but 
several  imelastic  bodies,  whose  velocities  in  j^ven  direc-  koenig  declared  that  he  had  only  a  copy  of  this  and 
tiona  are  A,  B,  C,  D,  &c.    Let  these  bodies  impinge  some  other  letters  of  Leibnitz,  which  he  had  obtained 
against  one  anodier,  or  attract  or  repel  one  another  in  from  M.Henzy  of  Berne,  who  had  collected  several  bf  the 
any  wapr  whatever.    The  motions  A,  fi,  C,  D,  &c.  are  papers  of  Leibnitz.    As  this  person  had  been  beheaded 
respectively  decomposed  into  two  others,  viz.  a  and  « ;  some  years  before, in  consequence  ofan  attempt  to  changes 
h  and  fi ;  c  and  k  :  d  and  9,  &c.  which  are  such,  that  the  government  of  Berne,  it  was  supposed  that  his  pa- 
if  these  bodies  had  only  the  motions  a,  b,  c,  d,  &c.  they  pers  would  have  been  preserved  by  the  government^ 
would  be  able  to  preserve  their  motion  without  mutu-  and  in  this  expectation  the  King  of  Prussia,  at  the  re- 
ally affecting  each  other ;  and  that  if  they  had  only  the  quest  of  Maupertuis,  applied  to  the  magistrates  of  Berne 
motion  «t,  fi,  z,  2,  the^  would  remain  in  equilibrio.   The  to  search  for  the  letters  of  Leibnitz  among  the  papers  of 
modons  a,  h,  c,  (/,  will  be  those  which  they  will  take  Henzy.    A  similar  search  was  made  among  the  papers 
in  con^uence  of  their  mutual  action."    By  means  of  of  Hermann,  but  nothing  could  be  found  to  sanctron  the 
this  principle,  D'Alembert  solved  a  ^reat  variety  of  pro-  opinion  that  such  a  letter  had  ever  existed.     The  Aca* 
blems  which  had  escaped  the  sagacity  of  preceding  ma-  demy  of  Berlin  having  taken  a  part  In  behalf  of  their 
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ids  memoirs  the  principle  of  D'Alembert,  of  which  he  the  subsequent  year  he  published  another  attack  upon 
certainly  seems  to  have  had  an  idea  in  1739 ;  but  with-  the  Academy,  and  ^  was  followed  by  various  pieces 
out  encroadiing  upon  tiie  merit  of  Fontaine,  we  ma^  on  both  sides  of  the  question.  Voltaire,  who  had  taken 
consider  D'Alembert  as  having  made  the  principle  his    offence  at  Maupertuis  for  introducing  the  Abb6  Raynal 

*  PAO.  Tnm.  I77(J,  ^  45a  f  -P^  T^«w.  180«L      '     J  MatuAetter  Mernoln^  toL  iL  181S,  p.  105. 
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History,    into  the  Academy  in  opposition  to  his  opinion,  entered  BeHin  Academy  for  17599  and  aftervardf  in  his  work    Hlttory. 

^— *  I  *—'  the  lists  on  the  side  of  Koenig,  and  directed  against  entitled  Theoria  Midus  Corporum  Rigidorum,  publish*  ^  ""^  »^ 

Maupertuis  the  coarsest  raillery.  Maupertuis,  however,  ed  in  1765.    D'Alembort  afterwards  showed,  in  the  , 

kept  the  field,  and  Voltaire  waa  obliged  to  leave  Berlin  Ist  volume  of  bis  Opuscules,  which  appeared  in  1768, 

in  1752.  that  the  solution  of  this  problem  may  be  deduced  from 

Euier  and       The  applications  which  Maupertuis  had  made  of  the  the  formula  given  in  his  memoir,  for  determining  the 

Lagrange    principle  of  least  action  were  too  particular  to  entitle  motion  of  a  body  of  any  figure  acted  upon  by  any 

extend  the  it  to  rank  among  those  general  laws  in  mechanics  forces,  which  was  published  in  1761,  in  the  lat  volume 

principle  of  which  we  have  already  mentioned.    Euler,  however,  of  his  Opuicules. 

least  Actjon.  considered  it  in  a  new  and  more  rigorous  manner,  and        M.  Coulomb,  one  of  the  most  eminent  natural  phi-  Ceulomb^s 
in  his  Traill  des  I*operitneiries,  printed  at  Lausanne  in  losophers  of  the  last  century,  directed  the  attention  of  researchei 
1744,  he  has  shewn,  in  the  motion  of  insulated  bodies,  meuianicians  to  the  force  of  torsion,  or  that  which  arises  ^"  <>>«/orce 
that  in  the  trajectories  described  by  means  of  central  from  the  elasticity  of  twisted  wires.    He  has  shown,  ^^^7^ 
forces,  the  integral  of  the  velocity  multiplied  by  the  that  for  all  metallic  wires,  when  the  angles  of  torsion  di^  ^^q^I 
element  of  the  curve  is  always  a  maximum  or  a  mini-  are  not  very  great,  the  force  of  torsion  is  sensibly  pro* 
mum.     La^anee  extended  this  principle  to  the  mo-  portional  to  the  angle  of  torsion ;  that  in  the  case  of 
tion  of  bodies  wnich  act  upon  one  another  in  any  man-  cylinders  made  to  oscillate  in  virtue  of  the  force  of  tor* 
ner  whatever,  and  hence  he  deduced  the  new  general  sion,  the  duration  of  the  oscillations  is  as  the  square 
principle,  that  the  sum  of  the  products  of  the  masses,  root  of  the  weights  of  the  oscillating  cylinders,  and  that 
by  the  integrab  of  the  velocities,  multiplied  by  the  when  the  diameters  or  weights  of  the  cylinder  remain 
elements  of  the  spaces  described,  is  always  a  maximum  the  same,  the  times  of  the  same  numbers  of  oscillations 
or  a  minimum.    This  principle  Lagrange  considers,  areasthesquarerootsof  the  length  of  the  wires.  These 
not  as  a  metaphysical  one,  but  as  the  simple  result  of  results,  which  M.  Coulomb  deduced  from  theory,  were 
the  general  laws  of  mechanics;  and  in  the  Memoirs  of  also  confirmed  by  experiment.     The  great  discoveries 
Turin,  he  has  employed  it  in  the  solution  of  several  made  by  Coulomb,  both  in  magnetism  and  electricity, 
difficult  problems  in  dynamics.     "  This  principle,"  and  the  important  results  to  whidi  he  arrived  respecting 
says  Montucla,  "  combined' with  that  of  the  conserva-  the  resistance  of  fluids,  were  obtained  by  the  applica- 
tion of  living  forces,  and  developed  according  to  the  tion  of  the  theory  of  torsion. 

rules  of  the  calculus  of  variations,  gives  directly  all  the        The  science  of  mechanics  is  also  indebted  to  Cou-  His  expert- 

equations  necessary  for  the  solution  of  such  problems,  lomb  for  a  series  of  beautiful  results  respecting  the  na-  mental  re- 

and  hence  arises  a  method  equally  simple  and  general,  tureand  effects  of  friction.  By  employing  heavy  weights  searches  on. 

for  treating  questions  which  relate  to  the  motion  of  and  bodies  of  a  Iwse  size,  he  has  discovered  very  im-  ^ric^'>« 

bodies ;"   but  this  method  is  onlv  a  corollary  of  that  portant  facts,  which  escaped  the  notice  of  preceding 

whidi  forms  the  second  part  of  the  Mecanique  Analy^  authors.    One  of  the  most  singular  of  these  is  the  in^ 

liquet  and  which  has  at  the  same  time  the  advantage  fluence  of  time  in  modifying  the  phenomena  of  frictiom 

of  being  deduced  from  the  just  principles  of  me*  In  some  instances,  the  friction  attained  its  maximum 

chajiics.  after  the  rubbing  surfaces  had  remained  in  contact  on- 

The  TraiU  de  Mecanique  of  Euler,  published  in  1736,  ly  one  minute,  while  in  other  cases  five  or  six  days  were 

is  one  of  the  most  important  works  that  has  appeared  necessary  to  the  production  of  this  effect.     In  order  to 

on  the  subject  of  mechanics,  and  embraces  the  whole  move  a  weight  of  1650  pounds,  a  force  of  64  was  at 

theory  of  the  rectilineal  and  curvilineal  motion  of  an  first  only  necessary.    After  continuing  three  seconds 

insulated  body  subjected  to  the  action  of  any  accela-  in  contact  with  the  surface  on  which  it  rested,  IQO 

rating  forces  whatever,  either  in  a  vacuum  or  in  a  re-  pounds  were  neoessary ;  and,  at  the  end  of  three  day^u 

sisting  medium.     By  using  the  analytical  method,  and  it  could  scarcely  be  moved  with  a  force  of  622  pounds, 

employing  the  principle  of  the  vis  inertias,  and  that  of  On  the  other  hand,  M.  Coulomb  discovered  that  the 

compound  motion,  he  has  solved  a  sreat  number  of  friction  could  be  diminished  by  an  increase  of  velocitv^ 

difficult  problems,  and  has  perfected  the  method  of  a  result  which  might  have  been  anticipated  from  tne 

analysis  itself  by  new  and  delicate  integrations  to  which  preceding  results. 

his  subject  gave  rise.  One  of  the  greatest  works  on  medianics  which  has  Labours  ot 

Discoveries      About  the  year  1755,  Professor  Segner  of  Gottingen  appeared  during  the  17tli  century,  was  the  Mechanique  Lagran^. 

of  Segner,   enriched  mechanics  with  an  important  and  fertile  dis-  Analytique  of  Lagrange,  which  was  published  in  1788.  ^^  n^e, 

A.D.  1755.  covery  respecting  rotatory  motion.     In  a  memoir  en-  He  reduces  all  the  problems  to  general  formulae,  the  ^^^  ^^^*^ 

'    titled  Specimen  Theorim  Turbinum,  published  at  Halle  developement  of  which  gives  aU  the  eouations  which 

in  1755,  he  shows,  that  if  rotatory  motions  in  every  di-  are  necessary  for  the  solution  of  each  ;  he  has  brought 

rection  are  impressed  on  a  body  of  any  form  or  magni-  under  one  point  of  view  the  different  mechanical  prin- 

tude,  and  if  it  is  aflerwurds  abandoned  entirely  to  it-  ciples  whicn  have  been  discovered  for  facilitating  the 

.self,  it  will  always  have  three  principal  axes  of  rotation ;  solution  of  problems ;  and  in  showing  their  mutual  con? 

or,  what  is  the  same  thing,  all  the  motions  of  rotation  nexion  and  dependence,  he  has  enabled  us  to  form  a  cor- 

with  which  it  is  influenced  may  always  be  reduced  to  rect  opinion  of  their  justness  and  extent.    Lagrange 

three,  which  are  performed  round  three  axes  perpendi-  is  of  opinion,  that  the  general  principles  which  mav 

cular  to  one  another,  passing  through  the  centre  of  gra-  yet  be  discovered  in  the  science  of  e(juilibrium,  wiU 

vity  of  the  body,  and  preserving  always  the  same  po-  be  only  the  principle  of  virtual  velocities  under  a  new 

siUon  in  absolute  spaces,  while  the  centre  of  gravity  is  form,  and  differing  from  it  only  in  the  manner  of  ex- 

either  at  rest,  or  moves  uniformly  in  a  straight  line.  pression.    He  shows  that  this  principle  is  not  only  very 

Profleeoted      The  theory  of  rotation  thus  begun  by  Segner,  was  simple  and  general  in  itself,  but  has  the  advantage  of 

kf  Albert    pursued  by  Albert  Euler,  in  his  memoir  sur  VArrim^  being  capable  of  translation  into  a  general  formula. 

Baler.         ^^  ^^  Navires,  which  was  crowned  by  the  Academy  which  contains  all  the  problems  that  can  be  proposed 

A.  D.  1760.  ^  Sciences  of  Paris  in  176l.     The  elder  Euler  treated  on  the  equilibrium  of  bodies.     He  explains  this  forrou« 

the  subject  in  a  similar  manner,  in  the  memoirs  of  the  la  in  all.  its  extent ;  and  placing  it  in  a  point  of  view 
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Hlstorr*    stiU  more  general  than  had  been  done  before,  he  gives 
nev  applications  of  it  for  any  system  of  forces  what-i 

ever. 

Having  thus  given  a  general  view  of  the  history  of 
mechanics,  we  shall  conclude  this  part  of  the  article 
with  a  list  of  the  most  useful  works  and  memoirs  on 
the  subject. 

Aristotle  Quesiiones  Mechankw.  Archimedes  Zfo- 
porrica  seu  dc  Equi pander antibus.  Cardan  De  Ponderi- 
Mechanics.  ^^^  ft  Menguris.  Nemorarius  De  Ponderosiiate.  Guido 
Ubaldi  Meckanicarum  Libri  sex,  and  In  Archimedem  de 
Equiponderantibus  Paraphrases,  Benedetti  DiversO" 
rum  SpecuUU,  Math,  et  Phys,  Liber.  Turin,  1585.  Lu- 
cas Valerius  De  Centra  Graviaiis  soUdorum,  Rom.  I604i. 
Stevin  ^uvres  Maihenmliques,  l634i  Galileo  Discur^ 
sus  el  Demonslralumes  MathenuUica  circa  duos  novas 
scientias  pertinentes  ad  Mechanicam  et  motwn  Localenif 
1638.  Cartesii  Meckanica,  in  Op.  Posth.  Baliani  De 
Motu  Naiurali  Fbiidorum  ac  SoUdorum,  Genoa,  1638. 
Baliani  De  Motu  Gravium,  Genev.  1646.  Toricelli  De 
Motu  Gravium  NaluraHieracceleraiOt  4to.  Flor.  1644. 
Wallisii  Mechanica,  Lond.  1670.  Huygens  De  Horo- 
logio  OsciUalorio,  1673.  Newton's  PrincipiOf  Phil  Nat. 
De  La  Hire,  Traiti  de  Mechanique,  Par.  1695.  Leib- 
nitii  Theoria  Motus  Abstracti,  Opera  H.  ii.  35.  Her- 
manni  Phoronemia,  Amst  1716. .  Camus  Traill  des 
Forces  Mouvantes,  Par.  17SS.  Id.  Cours  de  Mathe- 
foaiique,  liv.  x.  xi.  Varignon  Nouvelle  Mechanique, 
Par.  17S5.  J.  Bernoulli  Opera,  D.  Bernoulli  in  Nov. 
Comment.  Peirop,  i.  126.  Clairaut  in  Mem.  Acad.  Par. 
1736,  105.  1742.  125.  Euleri  Mechanica,  Petrop. 
J  736.     Euleri  Theoria  motus  Corporum  rigidorum,  Bost^ 


1765.  Madaurin's  Fluxions,  Edin.  174S.  Chevalier  History. 
D'Arcy,  Mem.  Acad,  Par.  1747,  p.  344.  1750,  p.  107. 
D'Alembert  Traill  de  Dvnandque,  Nor.  1743.  Bossut 
Train  Elemeniaire  de  mechanique  et  de  DynanUque. 
Krafft  Mechanica,  1772.  Emerson's  Mechanics,  1794. 
Coulomb  Mem.  Acad,  Par.  1781.  Coulomb  Mem.  des 
Sfavans  Eirang,  torn.  xix.  Ricati  Comment.  Bonon.  II. 
ii.  SOS.  Smeaton,  Phil,  Trans.  1776.  p.  450;  1782.  p. 
327*  Atwood  on  the  Rectilineal  and  Rotatory  Motion 
of  Bodies,  Ferguson's  Lectures  on  Select  Subjects  in 
Mechanics,  4*c.  2  vols,  with  Appendix,  &c.  Prony 
Nouvelle  Architecture  Hydraulique,  Paris,  1790.  Prony 
Mecflnique  Phiiosophique,  Pans,  1799.  Prony  Legons 
de  Mecanique  Analytique,  Paris,  1810  and  1815.  Camot 
Principesjondamentaux  de  VEquilibre  et  de  Mouvement, 
Lagrange  Mecanique  Analytique,  Paris,  1788.  Laplace 
Mecanique  Celeste,  4  vols.  Par.  1798.  Francceur '2Vai<^ 
de  Mecanique  Elementaire,  Par.  1802.  Eytelwein  Hand' 
buch  der  Mccanik  und  der  Hydraulik,  Berl.  1801.  Wol-- 
laston,  PhiL  Trans.  1806.  Aiilner,  Phil  Trans.  1778, 
p.  344.  Dr.  Thomas  Young's  Elements  of  Natural  Phi* 
tosophy,  2  vols.  Lond.  1807.  Wood's  .AfecAanici,  Camb. 
1803:  Olinthus  Gregory's  Treatise  on  Mechanics, 
Lond.  1806.  MM.  Lanz  and  Bettancourt  Essai  sur  la 
Composition  des  Machines,  Paris,  1808.  Poisson's  Traiti 
de  Mecaninue,  2  vols.  8vo.  Paris,  1811.  Playfair's 
Outlines  of  Natural  Philosophy,  Edih.  1814.  Bridge's 
Treatise  on  Mechanics,  Lond.  1814.  Htohette's  Traiti 
Elementaire  des  Machines.  Edit  2d,  Paris,  1819.  Robi- 
son's  System  of  Mechanical  Philosophy,  4  vols.  Edin. . 
Borgni's  Traits  complete  de  Mecanique  appliquei  aux^ 
Arts,  Paris,  1818. 


Part  L    THEORETICAL  MECHANICS; 


Staties. 


X  HE  theoretical  branches  «f  qsechanics  to  which  we 
propose  at  present  to  direct  the  attention  of  the  reader, 
are,,  1.  Statics.  2.  The  Mechanical  powers ;  3.  The 
descent  of  bodies  down  inclined  planes,  the  vibration 
of  pendulums,  &c  4;  The  collision  of  bodies.  5.  The 
rotation  of  bodies  around  fixed  and  moveable  axes. 
6.  Torsion.  ?•  The  maximum  effect  of  madiines. 
And»  8.  The  Principle  of  D'Alembert.  The  subjects 
of  dynamics,  the  motion  of  projectiles,  the  equilibrium 
of  arches,  and  the  strength  of  materials,  or  toe  resist- 
ance of  solid  bodies,  have  been  already  treated  in  our 
articles  Dynauics,  vol.  viii.  p.  285;  Gunnery,  vol. 
X.  p.  569;  Bridge,  vol,  iv.  p.  489;  and  Carpbnjby, 
vol.  V.  294. 

CHAP.  I. 


On  Statics*. 

Oa  Suites.  When  any  number  of  forces  that,  acting  separately^ 
would  produce  motion  in  a  body,  are  applied  at  the 
same  time  to  that  body,  and  so  that  no  motion  ensues 
in  consequence  of  their  application,  they  are  said  to 
balance  one  another,  and  the  body  iesaid  to  be  in  equi* 
librxo. 

Forces  thus  exerted  are  called  pressures;  and  the 
Bcience  which  treats  of  the  laws  of  pressure  and  equi- 
librium in  relation  to  solid  bodies,  is  denominated  ^ki« 
tics,  from  a  Greek  word,  signifying  to  weigh. 
9  ^  Pressures,  viewed  abstractly-  as  the  objects  of  stai* 

tics,  differ  in  only  two  respects— quantity  and  direction. 


The  quantity  of  a  pressure  is  estimated  by  reference  ^  StatSes^ 
to  some  standnd  force  of  the  same  kind.  A  pressure  '  ^ 
is  said  to  be  equal  to- another,  when,  being  applied  in  a^ 
contrary  direction,  it  would  balance  it,  or  when  each 
of  the  two,  being  separately  applied  in  the  same  direc- 
tion, would  balance  the  same  third  force.  Two  such 
Sressures,  when  their  actions  conspire,  constitute  a 
ouble  pressure,  three  a  triple  pressure,  and  so  on. 

The  airection  of  a  pressure  is  that  in  which  it  would 
produce  motion  if  unbalanced. 

In- the -demonstration  of  staticd  theorems,  the  direCir 
tions  of  pressures  are  represented  by  straight  lines,  and 
their  quantities  by  lines  or  numbers. 

When  a  particle  of  matter  subjected  to  pressure  is 
in  equilibrio,  it  may  be  conceived  as  acted  upon  by 
two  equal  and  opposite  pressures ;  and  when  the  force 
that  balances  a  certain  pressure*  and  is  conceived  as 
equal  and  opposite  to  it^  is  the  effect  of  what  may  be 
considered  as  separate  forces>  it  is  denominated  their 
resultant  oft  e<}uivalent* 

The  subordmate-laws  of  statics  may  be  derived,  by 
reasoning  strictly  demonstrative,  from  a  few  principles, 
the  result  of  universal  and  familiar  experience,  which« 
with  one  or  two  very  obvious  deductions,  referable  to 
the  principle  of  the  sufficient  reasouf  we  shall  here  state 
as  pnysicsl  axioms. 

Ax.  1.  The  resultant  of  any  two  forces  applied  to 
the  saroepointi  in  directions  making  an  angle,  must 
have  a  direction  intermediate  between  those  of  the  con^ 
stituent  forces. . 

Ax.  2.  If  two  equal  ^pressures  be  applied  to  tiie  same 
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Statics,  point,  in  directions  making  an  angle^  the  resultant  will 
^^^'V**^  bisect  that  angle. 

Ax.  3.  If  two  forces  be  equimultiples  of  two  others, 
that  act  in  the  same  directions  respectively,  whatever 
multiple  each  of  the  first  two  is  of  its  part,  the  same 
multiple  shall  the  resultant  of  tlie  first  two  forces  be  of 
the  resultant  of  the  other  two. 

Ax.  4.  If  two  forces  applied  to  one  point  be  both 
augmented  or  both  diminisned  in  the  same  ratio,  and 
the  direction  of  their  resultant  continue  unchanged, 
the  resultant  will  be  augmented  when  the  forces  are 
augmented,  and  diminished  when  they  are  diminished. 

Ax.  5.  If  a  force  be  applied  perpendicularly  to  an 
inflexible  physical  straight  line,  it  cannot  be  balanced 
by  a  single  force  not  directly  opposed  to  it ;  and  the 
two  extremities,  when  prevented  from  moving,  sustain 
a  pressure  which  is  equal  to  the  whole  force  ap- 
plied. 

Ax.  6.  If  two  equal  and  parallel  forces,  acting  in  the 
same  direction,  be  applied  to  the  extremities  of  an  in- 
flexible physical  straignt  line,  they  will  be  balanced  by 
a  force  equal  to  their  sum  applied  to  the  middle  point 
in  a  contrary  direction. 

Ax.  7.  If  any  number  of  forces  be  in  equilibrioy  and 
any  of  them  which  would  balance  each  otner,  consider- 
ed separately,  be  removed,  the  remaining  forces  shall 
be  in  equilibrio. 

Lemma  I. 

If  the  angles  formed  by  the  directions  of  two  consti« 
tuent  forces  and  their  resultant,  be  constant,  while  the 
constituent  forces  are  increased  or  diminished  in  any 
ratio,  the  resultant  shall  be  increased  or  diminished,  re- 
spectively, in  the  same  ratioii 

Vultk  Let  AB  and  AC  (Fig.  L)  represent  two  oonstitoent 

CCCLIX.  forces,  and  AR  their  resultant;  also  let  AB'  and  AC 

Vig.  1.        represent  two  other  constituent  forces,  and  AR'  their 

resultant ;  then  if  AB  be  to  AB'  as  AC  to  AC,  AB 

shall  also  be  to  AB'as  AR  to  AR'. 

For  if  AB  and  AB'  have  a  common  measure,  let  it 
be  A  b,  and  let  A  6,  A  c,  and  A  r,  be  like  parts  of  AB, 
AC,  and  AR,  respectively ;  then  A  r  shall  be  the  re^ 
sultant  of  A  6  and  Achy  (Ax.  3.) ;  and  since  AB'  and 
AC  must  be  equi-multiples  of  A  6  and  A  c,  whatever 
multiple  AB'  is  of  A  6,  the  same  multiple  shall  the  re- 
sultant of  AB'  and  AC  be  of  Ar  (by  the  same) ;  and 
since  AR'  represents  that  nesultant*  AR':  Ar=r  AB' :  Ab. 
But  A  r :  ARs  A  b :  AB.  Therefore,  ear  m.  AR' :  AR 
==AB':AB. 

Thoi]^h  AB  and  AB',  and  consequently  AC  and  AC, 
have  no  common  measure;  still,  it  AR  be  to  AR'  as 
AB  to  AB',  AR'  shall  represent  the  resultant  of  AB' 
and  AC.  For,  if  not,  let  it  be  represented  by  AF,  a 
line  lets  than  AR' ;  take  AG  greater  than  AF,  but 
less  than  AR',  and  oommensunble  with  AR,  and  as 
AR  to  AB,  or  as  AR'  to  AB',  so  let  AG  be  to  AD ; 
also  as  AR^  to  AC,  so  let  AG  be  to  A£ ;  then  AD  is 
less  than  AB',  and  A£  less  than  AC,  and  AD  and  A£ 
are  commensurable  with  AB  and  AC,  and  in  the  same 
ratio :  consequently,  by  Case  1.  their  resultant  is  AG, 
which  is  greater  than  AF,  the  resultant  of  AB'  and 
AC.  But  it  is  also  less  (Ax.  4.)  Q.  A.  £«  In  the  same 
way  it  may  be  proved,  that  AF  cannot  exoeed  AR'. 

LcMMA  n. 

If  the  equivalent  of  two  pressurea,  which  are  in  « 
constant  rmtio  to  each  other,  and  are  represented  by 


the  adjoining  sides  of  a  rectangle,  be  always  represent-    Stitics. 
ed  in  direction  by  the  diagonal  passing  through  the 
point  at  which  they  meet,  it  shsJl  be  represented  by 
the  same  in  quantity  also. 

Let  ABCD  (Fig.  2.)  be  a  rectangle,  and  AC  the  di- 
agonal passing  through  A,  the  point  to  which  the  forces 
are  applied ;  draw  £AF  perpendicular  to  AC,  end  let 
fkll  the  perpendiculars  BF,  BH,  DG,  DE ;  then  shall 
ABCD,  AFBH,  and  AEDG,  be  similar  rectangles; 
and  if  in  each  of  these  the  resultant  of  the  jyressures 
represented  in  direction  and  quantity  by  the  sides,  be 
represented  in  direction  by  the  diagonal,  it  shall  be  re« 
presented  by  the  same  in  quantity  also.  For  if  the  re- 
sultant of  AH  and  AF  be  represented  by  AK,  a  line 
greater  than  AB,  take  AL  and  AM,  so  that  AB  shall 
be  to  AK  as  AD  to  AL,  and  AB  to  AK  as  AC  to  AM; 
also  let  AC  be  to  AM  as  AM  to  AN :  then  the  result- 
ant of  AE  and  AG  will  be  represented  by  AL,  the  re- 
sultant of  AB  and  AD  by  AM,  and  the  resultant  of 
AK  and  AL,  that  is  of  AH,  AF,  A£,  and  AG,  by 
AN,  (Lem.  1.)  But  AE  and'AF  are  equal  and  oppo- 
site ;  hence  the  forces  AH  and  AG  are  eijuivalent  to 
AN,  that  is,  to  a  force  exceeding  their  sum  m  the  same 
direction,  Q.  A.  £•  In  the  same  way,  it  may  be  proved 
that  the  resultant  of  the  forces  AH  and  AF  cannot  be 
proportionally  represented  by  a  line  less  than  AB.  It 
IS  therefore  represented  by  AB ;  and  die  resultant  of 
AB  and  AD  is  represented  by  AC,  (Lem.  1.) 

Prop.  I.    Theorem, 

*'  Two  pressures  represented  by  the  adjoining  sides 
of  a  parallelogram,  are  equivalent  to  one  represented 
by  the  diagonal  which  passes  through  the  point  at  which 
these  sides  meet." 

1.  Let  ABDC  (Fig.  3.)  be  any  souare;  and  let  the 
sides  AB  and  CD  be  produced  indefinitely  towards  B 
and  D  ;  draw  the  diagonal  AD  ;  in  CD  produced  take 
DF  eaual  to  AD ;  join  AF ;  take  FH  equal  to  AF  ; 
join  AH,  and  so  on:  and  complete  the  rectangles 
ACF£,ACHG,  &c. 

It  is  obvious  that  AD,  AF,  AH,  &c.  bisect  the 
angles  BAC,  BAD,  BAF,  &&  respectively.  Hence 
the  resultant  of  AB  and  AC,  which  are  always  equal, 
must  be  represented  in  direction  by  AD  (Ax.  2.) ;  and 
therefore,  bv  the  same  in  quantity  also,  (Lem.  2.^  The 
resultant  of  AE  and  AC  being  the  same  witn  that 
of  BE  and  AD,  which  are  always  equal,  will  be  repre- 
sented in  direction,  and  therefore  in  quantity,  by  AF ; 
and  thus  may  the  proposition  be  proved  with  respect 
to  any  rectangle  whose  diagonal  makes  with  one  of  the 
sides,  any  angle  found  by  the  continued  bisection  of  a 
right  angle. 

2.  Let  (a)  be  any  angle  in  the  series  above-men- 
tioned ;  the  proposition  may  be  next  proved  in  relation 
to  any  rectangle  whose  diagonal  forms  with  one  of  the 
ndes  an  angle  that  is  in  any  multiple  of  (a.) 

Let  ABCD  (Fig.  4.)  be  a  rectangle  whose  diagonul 
AC  makeB  with  one  of  the  sides  an  angle  BAC,  equal 
to  any  angle  with  respect  to  which  the  proposition  may 
have  been  previously  proved ;  draw  A£,  making  die 
angle  CA£  e^ual  to  the  anjo^le  (a,)  or  any  angle  with 
respect  to  which  the  proposition  has  been  proved,  and 
meeting  B  c  produced  in  £ ;  and  complete  the  rect-« 
angle  ABEL :  then  shall  the  proposition  be  true  with 
respect  to  the  rectangle  ABEL.  For  let  EFH  be  drawn 
parallel  to  AC,  and  let  fall  the  perpendiculars  AH, 
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Sttiki»    FG»  and  EK ;  the  latter  meeting  A  c  produced  in  K :  other  may  be  found.    Tbufl^  if^  when  the  directione    Statio. 

and  since  HAG  and  FAB  are  right  angles,  .^nHAF  AP,  AQ,  are  given^  that  is,  the  angles  Mrbich  they 

s  .^L  BAG;  .and,  by  what  is  already  proved  in  Case  1.  make  with  AR  given  in  position,  we  draw  ED  and 

AF  is  equivalent  to  AH  and  AG«  tiiat  is,  AF  and  AC  RE  parallel  to  AQ  and  AP  respectively,  AD  will  re« 

are  equivalent  to  AH,  AG,  and  AC,  or  to  AH  and  present  the  force  P,  and  A£  the  force  Q.    If  AE  be 

AK:  but  AH  and  AK  are  equivalent  to  A£i  by  Case  1.  ^ven,  representing  Q  both  in  direction  and  quantity ; 

Therefore  AE  is  the  resultant  of  AC  and  AF ;  that  is  join  RE,  and  AD  drawn  equal  and  parallel  ta£R  will 

of  AB»  AD,  and  AF^  or  of  AB  and  AL :  for  AF  =  represent  Q.    So  if  the  quantities  are  given,  and  the 

CEssDL*  directions  to  be  determined,  it  is  manifestly  reducible 

S.  Let  BAG  (Fig.  5.)  be  an  angle  incommensurable  to  the  construction  of  a  triangle  whose  three  sides  are 

with  a  right  angle.    Tne  proposition  is  true  in  relation  given,  and  subject  to  a  similar  limitation.   For  trigono* 

to  BAE»  the  multiple  of  (a)  next  less  than  BAC;  and  metrical  calculation,  when  accuracy  is  required,  w^ 

in  relation  to  BAG,  the  multiple  of  the  same,  which  is  have  given,  in  the  lat  Case,  one  side  of  a  triangle,  AR» 

the  least  that  exceeds  it;  and  the  difference  between  and  the  angles ;  in  the  2d,  two  sides  AR,  AE,  and  the 

these  =:  (a,)  may  be  taken  less  than  any  assi^ed  induded  angle ;  and  in  the  Sd,  the  three  side& 

angle.    But  the  equivalent  of  AB  and  AD,  that  la  of  Noie,--^The  operation  hare  described,  is  termed  the 

A  A  and  FD,  must  fidl  below  AE  (Ax.  l.Yand  for  the  resolution  of  forces ;  and  is  of  the  greatest  utility  in 

same  reason  the  equivalent  of  the  same  AB  and  AD,  the  investigation  of  statical  principles,  as  well  as  in 

•r  of  AB,  AH,  and  AK,  equal  and  opposite  to  DH,  their  practical  application. 

that  is  of  AG  and  AK,  must  fall  above  AG.    The  re-  Cor.  S.    When  we  resolve  the  force  AR  TFig.  S.} 

snltant  of  AB  and  AD  must  therefore,  in  respect  of  di«  into  AD  and  AE,  or  AD  and  DR,  and  the  latter  is 

Teetion,  be  always  intermediate  between  AE  and  AG ;  not  at  right  angles  to  ADM,  it  may  be  further  resolved 

tliat  is,  it  must  be  in  the  line  AC :  and  as  this  is  true  into  DU  and  BR,  of  which  DB  is  in  the  direction  of 

in  relation  to  any  similar  rectangle,  or  so  long  as  the  the  line  BM,  and  RB  perpendicular  to  it.    The  only 

angle  BAC  remains  the  same,  it  must  be  represented  resolution  that  gives  the  whole  effect  of  R  reduced  to 

by  AC  in  quantity  also,  (Lem.  2.)  the  direction  AM,  ia  that  which  is  effected  by  drawing^ 

4.  Let  ABDC  (Fig.  6  and  7.)  be  any  parallelogram,  the  perpendicular  RB.    Then,  as  the  force  BR  neither 

whose  angle  BAC  is  less  or  greater  than  a  right  angle,  conspires  with  AB  nor  opposes  it,  the  analysis  is  oom- 

Frum  A,  C,  and  D,  draw  the  lines  AE,  CG,  and  DF,  plete,  and  AB  represents  the  whole  effect  of  AR  in 

perpendicular  to  the  sides  CD  and  AB,  produced  when  the  direction  AM.    Hence,  if  a  force  R,  acting  in  any 


necessary :  then  since  the  triangles  ACG,  BDF,  are  direction,  be  reduced  to,  or  estimated  in,  another  di- 

muiifesUy  equal  in  all  respects,  and  the  side  AG  cor-  rection,  making  an  angle  I  with  the  former,  tiie  analy- 

responds  to  the  side  BF,  and  since  (by  Case  $.)  AC  tical  expression  of  the  force  so  reduced  is  R  cos.  I. 

may  be  resolved  into  AE  and  AG,  the  latter  of  which  Cob.  4.     If  two  constituent  forces  be  reduced  to  the 

conspires  with  AB  when  the  angle  BAC  is  acute,  and  is  same  direction,  the  sum  of  the  forces  so  reduced  ia^ 

opposed  to  it  when  that  angle  is  obtuse,  the  forces  AB  equal  to  the  resultant  estimated  in  that  direction.    Let 


and  AC  are  equivalent  to  AB,  AG,  and  AE,  or  to  AF  AB  and  BC  be  the  two  constituent  forces,  and  AC 

and  AE,  that  is,  to  AD.  (Case  5.)  their  resultant.  (Fig.  9.)    Draw  BD  and  CE  perpen. 

The  proposition  is  therrfore  true  universally  as  enun-  dicular  to  AM,  any  line  passing  through  A,  and  BF 

dated.  parallel  to  it,  and  meeting  EC  in  F.    The  force  AB, 

^oto.— It  is  very  common  to  speak  of  a  force  actmff  reduced  to  the  direction  AM,  is  represented  by  AD, 

at  A,  as  rroresented  by  a  line  BD,.  (Fig.  6.)  in  which  and  die  force  BC  r»luced  to  the  same,  is  represented 

the  pomt  A  is  not  situated.    The  meaning  then  is,  by  BF  or  D£ :  and  the  sum  is,  AE  az  the  resultant 

that  the  force  is  represented  in  quantity  by  that  line,  AC  reduced  to  the  same  direction  AM. 

and  in  direction  by  a  line  drawn  from  A  parallel  to  it.  Cor.  6.    If  there  be  three  forces,  one  of  which  i» 

In  conformity  to  this  language.  Prop*  i.  may  be  enun-  equd  and  opposite  to  the  resultant  of  Uie  other  two  i 


ciated  thus :  these  three  forces  are  in  equilibrio ;  and  the  equilibrium 

''  The  resultant  of  any  two  forces  acting  at  one  point  will  remain,  in  whatever  common  direction  the  three 

and  represented  by  two  sides  of  a  triangle,  is  itseff  re*  balaqced  forces  are  estimated. 

presented  by  the  remaining  side.'*  Cor.  6.    If  three  forces  applied  to  one  point  be  in 

Cor.  1.   Let  the  forces  whidi  are  represented  by  the  equilibrio,  the^  shall  also  be  m  equilibrio  when  reduced 

line*  AB  and  AC,  or  AB  and  BD,  (Fig.  6  and  7*)  be  by  orUiographic  projection  to  the  same  plane. 

denoted  either  exactlv,  or  with  sufficient  approzuna*  Cor.  7.    Two  forces  applied  to  the  same  point,  and 

tion,  by  the  numerical  symbols  a,b;  and  let  the  angle  thebr  resultant,  or  any  three  such  forces  which  are  in 

BAC  be  denoted  by  I :   Then  since  AD*=AB*4.BD*  equilibrio,  and  do  not  act  in  the  same  straight  line,  ar^ 

=ft=3  AB-BFp  AB«4.BD«+S  ABBD  cos.  I,  the  analy-  proportional  to  the  sides  of  any  triangle  whose  three 

tical  expressioo  of  the  resultant  will  be  '  aides  are  parallel,  or  perpendicuhu*,  or  any  way  simi* 

Va^  +1)1^+2  ah  cos.  I.  larfy  inclined  to  tiieir  respective  directions. 

CoB.  2.    When  it  is  necessary  that  a  pressure  R,  ILet  ABDC  (Fig.  la)  be  a  parallelogram  whose  two 

represented  by  the  given  line  AR,  (Fig.  a.)  should  be  sides  AB,  AC,  and  diagonal  AD,  represent  the  two 

aj^ed  at  A,  but  by  reason  <tf  some  obstacle,  we  can-  constituent  forces  P,  Q,  and  their  resultant  R.    These 

not  employ  for  that  purpose  a  suigle  force  =:  R,  the  same  forces  may,  consequently,  be  remresented  by  the 

end  may  be  accomplidied  bv  two  forces,  P  and  Q,  ap-  sides  of  the  triangle,  ABD,  via.  AB,  BiD^  and  AD  re^ 

plied  in  such  directions,  Ar  and  AQ,  as  may  be  con«  spectively :  and,  as  any  triangle  whose  sides  are  paral- 

▼enient.    In  this  case,  when  the  directions  of  P  and  Q  lei  to  Ac,  BD,  and  AD,  is  similar  to  ABDj  and  the 

are  given,  theu  quantities  may  be  determined  \  when  parallel  sides  are  homologous,  the  same  forces  may  be> 

tfieir  quantities  are  given,  thenr  directions  may  be  de-  represented  by  the  sides  of  this  other  triangle,  which 

termined ;  and  when  t^e  quantity  and  the  direction  of  are  parallel  to  their  respective  directions. 

the  (me  are  given,  the  quantity  and^e  direction  of  the  If  it  be  thought  necessaiy  to  pnove  the  Corollary  hti 

3 


Btfttlci. 


512  MECHANICS. 

SO  far  aa  respfccU  the  other  cues  mentioned,  it  m»j  be  the  whole  wfll  be  represented  by  the  remaining  side 

done  ad  ibllows.     Let  ABC  (Fig,  11.)  be  a  triangle;  AD."    The  sjmthetic  demonstration  is  obvious.     By 

from  the  point  A,  an  acute  angle,  draw  A  A'  perpendi-  Prop.  1.  the  resultant  of  AB  and  BE  is  A£ ;  that  of 

cular  to  AB,  and  fVom  the  point  C,  another  acute  AE  and  £F  is  AF ;  and  that  of'  AF  and  FD  is  AD. 

angle,  CA'  and  CB'  perpendicular  to  C A  and  CB  re^  Hence,  too,  **  if  the  forces  be  represented  by  all  the 

spectively.      The  triangle  A'B'C  thus  fonned,  will  sides  of  the  polygon  taken  in  oroer,  they  will  be  in 

be  similar  to  ABC.      For  ACA'  is  eqjual  to  BCB',  equilibrio." 

each  of  them  being  a  right  angle,  and  if  the  common  The  forces  considered  in  this  corollary  may  be  either 

aoffle  ACB'  be  taken  from  each,  there  will  remain  all  in  one  plane  or  not  in  one  plane.     In  the  latter 

B'CA'z=BCA.    Moreover,  ABCB' is  a  quadrilateral  case,  the  lines  AB,  AC,  and  AD,  which  represent 

figure,  of  which  the  angles  A  and  C  are  two  right  them,  are  three  adjacent  linear  sides  of  a  parallelopi* 

i&ngles.    Therefore,  ABC  +  AB'C  =:  two  right  angles  ped ;  and  the  line  AF,  which  represents  their  resulc>- 

s=  AB'C  +  A'B'C,  and  A'B'C  s=  ABC,  consequently  ant,  is  manifestly  the  diagonal  of  tne  solid,  which  passes 

the  triangles  A'B'C  and  ABC  are  similar,  and  the  per-  through  the  point  at  which  the  forces  are  applied, 

pendicular  sides  are  homologous.    Also,  if  the  sides  of  If  me  forces  to  be  compounded  are  many,  the  most 

«ny  other  triangle  be  perpendicular  to  those  of  the  convenient  method  of  composition,  and  the  best  adapt- 

latter,  they  will  be  parallel  to  those  of  the  former.    It  ed  to  calculation,  is  that  which  proceeds  by  a  pluvious 

will  be  obvious  that  the  forces  will  be  represented  in  resolution  of  each  into  its -constituents,  in  the  direction 
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to  CB,  at  an  angle  greater  or  less  than  a  right  angle,  in  the  same  plane.    Draw  through  A,  and  in  that 

and  AB'  and  A'C  to  be  similarly  inclined  to  AB  and  plane,  any  two  straight  lines  A  x  and  A^,  at  right 

AC  respectively,  the  sum  of  the  angles  BCB',  BAB',  angles  to  each  other,  and  resolve  the  forces  AP,  AP, 

will  remain  constant,  whence  the  sum  of  B  and  AB'C  AP",  &c.  into  AB,  AB',  AB'^  Sec.  whose  sum  let  be 

will  also  be  constant;    and  as  B  is  constant,  ABC  AH,  in  the  direction  of  the  line  A  or/  and  AC,  AC^ 

and  its  supplement  A'B'C  will  be  constant.    But  BCB  AC",  &a  whose  sum  let  be  A  K  in  the  direction  of 

IS  still  equal  to  ACA',  and  BCA  =r  B'C A'  as  before :  the  line    Av :   complete  the  parallelogram  AHRK, 

therefore  the  trudi  of  the  whole  corollary  is  manifest  and  join  AR ;  then  shall  AR  represent,  in  direction 

Coa.  8.    Each  of  three  forces,  related  as  constituents  and  quantity,  the  resultant  of  all  the  forces.    Let  the 

and  resultant,  or  each  of  three  forces  which  are  applied  forces  expressed  numerically,  be  denoted  by  the  sym« 

to  one  point,  and  ace  in  equilibrio,  may  be  represented  bols  P,  F,  P',  &c  and  the  angles  which  their  direo* 

in  quantity  by  the  sine  of  the  angle  contained  by  the  tions  make  with  A  jr  by  «,  •'  Jt",  &c.  respectively ;  and 

directions  of  the  other  two:  and  any  two  of  them  are  re-  let  AH  be  denoted  by  X,  AK  by  Y,  and  AR  by  R; 


ciprocally  as  the  perpendiculars  drawn  to  their  dicectiona  also  let  a  denote  the  angle  R  A  a.    Then 

*T  *^vf2.*J^*.^x*'i!.*"'**^.!S1l'^"**^      x=Pcog.  «+P'  co«.  .'+p"  co8.-"=  rp  cos.  -. 

For,  if  AB  TFig.  10.)  be  represented  by  the  sme  of  ^  '  J  . 

.^j^lBDA,  or  of  .«::lRAQ,  or  of  its  supplement  D'AQ;  Y=P  sin.  a+V  sin.  •'+P"  an.  •"^f?  sin.  «. 

then,  since  the  sides  of  a  triangle  are  as  the  sines  of         Rssy^^'aVy^ 
the  opposite  angles,  AC  or  BD  will  be  proportionally  XX 

represented  by  the  sine  of  RAP,  or  its  supplement  Cos.  gs=-g-=:-^ —    j^. 

jyAF ;  and  AD  or  AD'  by  the  sine  of  DBA,  or  of  its  ^      VX«+y 

supplement  BAC.    Moreover,  since  P :  Q=sine  QAR :        N.  B.   The  process  will  be  a  little  simplified,  by  tak* 

sine  PAR ;  P :  Q=:DF :  D£,  these  lines  DF  and  DE,  ing  one  of  the  axes  of  the  co-ordinates  Aj;  or  Ay  in  the 

drawn  from  any  point  D  in  the  direction  AR,  perpen-  direction  of  one  of  the  forces. 

dicuhur  to  AQ  and  AP*  being  the  sines  of  QAR  and       2.  Let  the  forcei,  one  of  which  is  represented  by 

PAR  to  rad.  AD ;  and  in  the  same  manner  may  the  AP,  (Fig.  14.)  have  their  directions  in  difierent  planes, 

other  analogies  referred  to  be  deduced.  Draw  throu^  A  three  straight  lines  Ax,  Ay,  Ar,  which 

CoR.  9-     Any  number  of  forces  actmg  at  one  point  may  be  considered  as  three  adjacent  linear  sides  of  a 

mjur  be  reduced  to  one  resultant.  rectangular  pardlelopiped ;  or  such,  that  each  of  them 

Let  three  forces  acting  at  A  (Fig.  12.^  be  represents  is  at  right  angles  to  the  plane  of  the  other  two.  From 
ed  by  the  lines  AB,  AC,  and  AD ;  m«i  B  and  C  P  let  fiul  PB  perpendicular  to  one  of  these  planes,  sup- 
draw  liiies  parallel  to  AC  and  AB,  meeting  in  £ :  Uien  pose  that  of  Ax,  Ay,  and  join  A  B.  PB  wUl  of  course 
AE  represents  a  force  equivalent  to  AB  and  AC.  be  at  right  angles  to  AB,  and  AP  is  resolved  into  AB 
From  £  and  D  draw  lines  parallel  to  AD  and  AE,  in  the  plane  of  jr  Ay,  and  AE=BP  perpendicular  to  it, 
meeting  in  F;  then  shall  AF  be  ibe  resultant  of  or  in  the  direction  Az.  Now  draw  BC  perpendicular  to 
AE  and  AD,  or  of  AB,  AC,  and  AD ;  and  by  the  AX,  and  BD  perpendicular  to  Ay  ;  and  AB  may  be 
same  mode  of  proceeding,  may  any  number  of  forces  considered  as  resolved  into  AC  and  AD  in  the  direc-* 
be  compounded.    The  graphical  process  wOl  be  sim«  tions  A  x,  A  y. 

plified,  by  omitting  some  parts  of  it  which  are  unneoes-        Thus  AP  is  resolved  into  AC,  AD,  and  AE,  in  the 

aary  in  practice.     Thus,  aU  Uiat  is  essential  to  Uie  directions  of  the  three  axes  A  jt,  Ay,  and  A  z  respec- 

Piosition  here  jproposed  is,  to  draw  BE  equal  and  tively.    Let  each  of  the  forces  be  thus  resolved,  and  let 

lei  to  AC,  which  determines  the  point  £,  and  £F  AF,  AH,  and  AL,  denote  their  sums  in  these  respec- 

equal  and  parallel  to  AD,  which  determines  the  point  tive  directions.   Then,  by  the  former  case,  find  AG,  the 

F.    A  ana  F  beinff  joined,  AF  will  represent  the  re*  resultant  of  AF  and  AH,  in  the  plane  j  Ay,  and  AR, 

aultant  sooffht    Tnis  has  susEgested  the  following  ele«  the  resultant  of  AG,  and  AL,  in  the  plane  GAZ ;  and 

Ctnt  statical  dieorem.    *'  If  lOToes  acting  at  a  point  A  AR  will  be  the  resultant  of  the  whole. 
be  represented  by  aU  the  sides  of  a  polygon  but  one.       With  a  view  to  calculation,  let  P,  P',  P",  &c.  and  R  de« 

itikn  in  ordsri  as  AB»  B^  £F»  FD,  the  resultant  of  noteas  before  the  forces  and  their  resultant;  «^«^  « ',&Cr 
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^  Static*,     and  a,  the  angles  which  their  direiStions  make  with  Ax ; 
^■"■^V"^"^  $y  §^i  /S",  &c.  and  A,  those  which  they  make  with  Ay  ; 

CCcZl3L  ^^^  ^'  ^*  '^***  ^^*  ^^^  ^>  those  which  they  make  with 
Ax :  also  let  X,  Y,  and  Z  denote  the  sums  of  the  forces 
estimated  in  the  directions  Ax,  hy,  and  hz  respective- 
ly. Then  as  AR2=AG»+AL«=AF«+AH«+AL«, 
We  shall  have  

R=\/X'+Y»+Z\ 

Moreover,  if  RH  and  RF  be  joined,  it  will  be  obvious 
.that  AFsAR  cos.  RAF,  and  AHsAR  cos.  RAH; 
for  the  planes  RGF,  RGH,  are  at  right  angles  to  the 
|dane  xAy,  and  AF  and  AH  in  that  plane  are  perpen- 
dicular to  the  common  sections  OF,  GH,  and  therefore 
at  right  angles  to  the  planes  RGF,  ROH,  and  to  RF 
and  RH  respectively. 

X 

Hence  R  cos.  a=X,  or  cos.  a=-5-. 

K 

Y 
R  COS.  6=Y,  or  cos.  &=„'• 

'  z 

R  cos.  c^Z,  or  COS.  ctsz-^* 


Fig.  IS. 


remain  in  the  direction  A  y,  produce  a  resultant  in  the     Statics. 
plane  x  Ay,  and  it  is  impossible  that  this  should  Be  ba-  ^-"y  -^ 
lanced  by  any  force  that  may  remain  in  the  direction  Sn^Vtv 
A  z,  which  is  at  right  angles  to  it.  i-CCUX. 

A  just  interpretation  of  the  analytical  expression  of 
the  resultant  leads  to  the  same  conclusion  ;  for,  ^  R^ 

VX*+Y«+Z«and  X«,  Y»,  and  Z"  are  always  positive, 
whatever  be  the  sign  that  distinguishes  X,  Y,  or  Z,  the 
resultant  cannot  vanish  unless  A,  Y,  and  Z  vanish  se-- 
parately. 

Lemma  in.  \% 

'^  If  an  inflexible  straight  line»  in  a  hflrisontal  posi- 
tion, rest  on  two Jitlcra  placed  at  its  extrei^ties,  and  ii 
weiffht  be  suspended  from  a  point  in  th^t j(ne  which 
divides  it  into  two  unequal  segments,  itxe  pressure  on 
the  nearer/v/crttm  shall  be  greater  than  that  on  the 
more  remote ;  and  the  more  unequal  the '  segments 
are,  the  greater  shall  be  the  part  of  the  whole  pressure 
which  is  supported  by  the  neaier  fulcrum."   > 

Let  AB  (Fig.  16.)  be  the  line,  C  thejpoint  of  bisec-  Fig.  if. 
tion,  and  D  that  at  which  the  weight  is  applied :  take 
D£  equal  to  DB,  and  the  pressure  W  may  be  conceiv- 
ed as  resolved  into  two  equal  pressures,  each  equal  to 


Now  Xcr^P  cos. »,  Yss/*?  cos.  fi,  and  Z;=^P  cos.  y, 

and  are  all  given ;  therefi>re  R,  and  the  angles  a,  3,  and 
c  which  determine*  its  position,  are  given. 

By  the  sums  of  the  forces  estimated  in  a  particular  1  W,  the  one  applied  it  B,  Vnd  "the  other  aTE.  (aTs^ 
direction,  in  such  investigations  as  the  preceding,  we  But  a  part  of  the  pressure  at  E  must  be  allotted  to  B, 
always  understand  such  as  are  found  by  addition  m  the  and  the  remainder  to  A.  (Ax.  5.)  B,  therefore,  sup- 
algebraic  sense,  the  contrary  du^ctions  being  chpactcr-  ports  more  than  the  half  of  the  whole,  and  A  less  than 
ixed by  different  signs,- which  again  are  determined  by  the  half.  Or  thus:  The  pressure  at  D  may  be  con- 
thosc  of  the  cosmes  of  the  angles  that  the  directions  of  ceived  to  be  somehow  divided  between  B  and  C,  as  it 
the  forces  make  with  the  posUive  co-ordinates,  regard-  would  be  were  C  supported  by  a  fulcrum  instead  of  the 


ed  as  positive  in  the  first  and  last  quadrants  of  the  cir- 
cle, and  negative  in  the  second  ana  third. 

That  the  position  of  the  resultant  is  determined  by 
the  angles  a,  5,  and  c,  ihay  be  illustrated  thus :  Let  x, 
ff,  z,  andg  (Fig.  15.)  denote  the  points  in  which  the 
axes  Ax,  Ay,  and  A  z,  and  the  line  AG  meet  the  sur- 
face of  a  spnere,  whose  centre  is  A,  (Fig.  14;)  the 
arches  xy,  xz,yi,  and  zg,  are  quadrants,  and  the  an- 
gles at  g  right  angles;  and  if  xR,  or  xR',  the  mea- 
sure of  a,  and  yB,,  or  y  R',  the  measure  of  b,  be  given, 
they  limit  the  point  where  the  line  of  the  resultant 
meets  the  spherical  surface  to  one  of  two  positions  R, 
R',  both  in  the  arch  zgzf,  and  the  one  as  much  above 
g  as  the  other  is  below  it.  The  angle  C,  or  its  mea« 
sure  ZR,  or  ZR',  therefore  being  also  given,  determines 
which  of  the  two  points  R,  R'  is  to  be  chosen,  and  this, 
with  the  point  A,  determines  the  position  of  the  line 
sought 

Cor.  10.  When  the  forces  thus  resolved  are  in  equi- 


re-action  of  the  fulcrum  at  A,  propagated  by  the  cohe- 
sion of  the  rod ;  and  of  that  which  is  allotted  to  C  one 
half  may,  by  further  resolution,  be  allotted  to  A,  and 
the  other  hdf  to  B,  so  that  the  pressure  at  A  is  less 
than  the  half,  being  the  half  of  a  part,  and  consequent- 
ly the  pressure  at  B  is  more  than  the  half  of  the  whole; 
In  like  manner,  if  we  suppose  the  weight  W  to  be  sus«i 
pended  from  D',  a  point  nearer  to  B  than  D  is,  it  may 
be  conceived  as  divided  according  to  some  law  between 
B  and  D  *  and  now  the  pressure  on  A  will  be  in  the 
same  ratio  to  the  part  which  is  allotted  to  D,  that  it 
formerly  bore  to  the  whole  when  applied  at  that  point. 
It  is  therefore  less,  and  consequently  the  pressure  on  B 
is  greater  than  before. 

Prop.  II.     Theorem* 
^<  If  an  inflexible  straight  line  in  a  horizontal  posi- 


librio,  those  which,  after  resolution,  are  in  the  direc-  ^<^  reel  on  two Julcra  placed  at  iu  extremities,  and  a 
tion  of  each  of  the  rectangular  axes,  must  be  such  as  weight  be  suspended  irom  any  point  in  that  line,  the 
would  balance  each  other,  considered  separately.  preseureson  iheftdcra  shall  be  reciprocally  as  their  dia- 

For,  if  any  number  of  forces  applied  to  one  point  be    tfnces  from  the  point  at  whidi  the  weight  is  applied.'' . 
in  equilibrio,  each  of  them  must  be  equal  and  ppposite 

to  the  resulunt  of  all  the  .rest.     Let  P  be  one  of  the        Let  AB  (Fig.  17.)  be  the  straight  line  resting  on  the  Pia- 17- 
forces,  and  R'  the  resultant  of  the  remainder :  these  be-    fulcra  A  and  B;  bisect  AB  in  C,  and  AC  in  D;  and 
ing  eaual  and  opposite,  because  thev  balance  each  other,    let  the  weiffht  be  represented  in  quantity  by  AB.  Then 
wnl  also  be  equal,  and  opposite  when  estnnated  in  any    if  it  be  applied  at  C,  the  pressures  on  A  and  B.  will  be 
J..     ..         ,   .  -     .•  ,       * .    . .       equal,  (Ax.  6.)  and  in  this  case  the  proposition  is  obvi- 

ously true.  Let  it  be  next  applied  at  D.  It  will  then 
be  equivalent  to  AC  applied  at  A,  and  AC  at  C;  but 
AC  applied  at  C  is  equivalent  to  ^  AC  at  A,  and  ^  AC 
at  B.    Therefore  AB  applied  at  D  is  equivalent  to 


common  direction  whatever,  for  they  are  reduced  in  the 
same  ratio ;  and  the  resultant  R^  reduced  to  that  direc- 
tion, is  equivalent  to  its  constituent  forces  F,  P*,  P"', 
&c  reduced  to  the  same  as  is  manifest  by  Cor.  4.  The 
same  thing  may  be  inferred  in  this  way.    Any  foree 


that  may  remain  unbalanced  in  the  direction  of  one  of    AC +4  AC ;  that  is,  BD  applied  at  A,  ana  ^  AC,  that 
the  axes  A  x,  will,  if  compounded  with  any  that  may    is,  AD  applied  at  B.    In  toe  same  maaacr  may  the 
VOL.  XIII.  FART  n.  St  > 
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S^i^Ph    propoaitiim  b^  fxaofpA  wUb  respect  tq  my  ^egtqtiatM  s|iould  be  diifareat  vbwi  D  U  e^ppaHad  bf  a  ftJcrm»    Statta. 

^■■"V^"^  fouii4  by  the  continual  bisection  of  AB.  and  whan  it  it  ii|  like  manner  «imply  prevented  from  '^^ 

CX^tlSU      ^  "^^^  proposition  bein/ir  true  with  respect  to  any  descending!  by  the  routory  tendency  oi  A,  or  by  any  ci^cSlX* 

segment,  A  b,  and  its  supplementary  segment  B  6,  in  other  means.     As  the  force  which  passes  tlu-ough  C  ^^ 

the  above  mentioned  aeries,  shall  be  true  wjth  respect  can  have  no  effect  in  balancing  A^  it  must  of  course  be 

to  any  multiple  of  the  first,  and  the  supplement  of  that  kept  in  equilibrio  by  that  purt  of  B  which  bv  resolu- 

multiple.    Let  the  point  E  (Fig.  17.)  bisect  the  inter-  tion  passes  through  D;  and  thus  a  less  force  than  A  i^r 

val  between  any  two  successive  points  D,  C,  of  the  fir^t  B,  placed  at  D,  would  balanoe  A,  and  a  tbrce  equal  to 

mentioned  subdivision,  and  let  the  force,  represented  A,  placed  there,  would  preponderate. 

by  AB^  be  applied  perpendicularly  at  E.    This  isequi-        Otherwise  thus:     Let  A  and  B,  Fig.  20^  be  two  Fig.  e 

valent  to  ^  AB  at  D,  and  \  AB  at  C.     But  ^  AB  at  D  equal  foroes,  acting  in  the  parallel  directions  Aa^Bi; 

is  equivalent  to  ^  AD  at  B.  and ^  DB  at  A ;  and  ^  AB  and  let  C  be  a  force  equal  to  their  sum,  applied  to  the 

at  C  is  equivalent  to  ^  AO  at  B.  and  ^  CB  at  A.  H«>nce  point  C,  which  bisects  AB^  and  acting  in  the  oppoaiUa 

the  whole  pressure  at  A  will  be  represented  by  4  ^^  (iUredion  C  c.     By  Ax.  6^  there  will  be  an  equilibrium^ 

+1  CB,  I.  e.  EB,  and  that  at  B  bv  ^  AD^-}  AC,  t.  <.  and  the  line  ABM  will  have  no  unbalanced  tendency 

A£*     In  the  same  manner  may  the  demonstration  he  to  rotation  about  any  point  whatever,  as  n  in  CB,  or  as 

extended  to  the  points  which  bisect  DE  and  EC,  if  the  in  AB  produced^  considered  as  an  axis.    Now,  it  am- 

line  DC  require  farther  subdivision  to  resolve  it  intp  not  be  doubted,  that  the  force  C  acting  alone,  would 

segments,  each  equal  to  A  6.  produce  a  rotation  about  »  or  m.    The  equivalent  of 

S.  The  proposition  is  true  in  relation  to  any  cements  A  and  B  must  therefore  be  a  foree  equal  to  C,  acting 
of  Uieline  AB,  which  are  not  measured  by  A  £,  Le.t  in  the  direction  Ct/,  opposite  to  Cc.  In  other  words, 
Vig.  18.  AD  and  DB  (Fig.  18.)  be  such  segments.  The  pro-  the  equal  forces  A  and  B  have  the  same  effect  in  pro- 
position has  been  proved  in  relation  to  A£,  the  great-  ducing  rotetion  as  their  sum,  applied  in  the  same  di« 
est  multiple  of  A  &  that  is  less  than  AD,  and  AF  the  rection,  at  the  middle  point  between  them ;  and  this 
least  multiple  of  the  same  that  exceeds  it.  That  is^  implies  that  A,  which  is  on  the  same  aide  of  n  with 
when  a  weight  represented  by  AB  is  applied  at  E  or  at  the  middle  point,  will  preponderate* 

F,;  the  pressure  on  B  is  represented  by  AE  or  AF  re-        Now,  let  £F  (Fig.  21.)  be  a  lever,  resting  in  a  hori-  p^.  tU 

spectively.    but  iR^hen  the  same  weight  so  represented  yontal  position  upon  the  fulcrum  C ;  and  let  M  and  N 

is*  applied  at  D,  the  pressure  on  B  will  be  greater  than  be  any  two  weights  applied  to  any  two  points  E  and 

AE,  and  less  than  AF;«|by  Lemma  HI.)  and  a  line  F,  which  are  on  opposite  sides  of  the  fulcrum,  and  sa 

that  is  greater  than  any  vtdue  oi*  AE,  and  less  than  the  situated,  that  M :  NsCF :  CE.     In  £F,  produced  to* 

CorrespondingvalueofAF,mustbeequalto  AD..  Hence  wards  both  E.  and  F,  take  E^  equal  to  CF,  and  FB 

the  proposition  is  true  as  enunciated.  equal  to  CE ;  also  from.  EC  cut  off  £D>  equal  to  AE 

The  two jHf/cr/i  may  be  removed,  and  replaced  by  tWQ.  or  CF.    Th^  AD  is  bisected  in  E,  and  DB.  in  F; 

forces  equal  to  the  pressures  which  they  sustain,  acting  for  DFsrECzFB.    L^el  the  sum  of  the  wei^hu  M  -f>N 

in  a  contrary  direction ;  and  the  weight  W,  by  any  be  uniformly  applied  to  the  wb(^  line  AB»  so  that  an 

equal  force,  acting  at  the  same  point  and  in  the  same  equal  portion  of  that  sum  may  rest  oa  each  equal  part 

direction ;  and»  from  what  has  been  demonstrated,  it  i^  of  the  line ;  and  there  will  lie  an  eauilibrtum,  (Ax-  6.^ 

manifest,  that  for  every  particle  of  the  mass  is  balanced  by  auk  equal 

''  If  tiktee  psrallel  forces  be  in  equilibrio  b^  the  in«  one,  at  the  same  distance  from  the  fulcrum..    Nnw,.  lut 

tervention  of  an  inflexible  straight  line,  to  which  their  the  particle  next  to  the  point  A,  and  that  which  i^ 

directions  are  perpendicular,  an^  two  of  them  will  be  upon  ED  next  to  the  point  D,  be  both,  placed,  at  & 

inyersely,  proportional  te  their  distances  from  the  point  and  they  will  have  the  same  tendency  to  turn  the  le?e^ 

i|t  which  thft  third  is  applied.''  round  as  before  ;---the  same  thing  may  be  affinoaed  of 

Thi^  ijnpprUnt  statical  theorem,  usually  dei>oinin8t-  the  equal  particles  next  to  these,  and  equidistant  from 

ed  t^e  prinpiple  of  the  lever,  was  first  demonstrated,  £,  and  so  on.     Tbu3,  the  whole  of  th«  weijj^  thai 

so  far  as  we  know^  by  the  celebrated  Ardiim^es ;  and  rest  on  AD  may  be  collected  in  E»  and.  thorn;  which 

it  may  not  be  improper  that  we  subjoin  to  our  own  de-  are  upon  DB  may  be  collected  at  F,  and  the  equilt- 

monstration,  recommended  to  us  by  analogy,  one  more  brium  will  remain.     Now,  M :  N^CF :  CE;;;^  CF : 

nearly  resembling  that  oC  the  original  author.  2  CEsAD:  DB,  or  M-f^N:  Mx;AB.:  AD  and  M> 

He  requures,  at  the  outset,  the  admission  of  two  N:  N=:AB:  DB.     Therefore  the  weight  now  collect- 

pbysical*  axioHis :.    1.  That  equal  weights,  suspended  ed  at  £  ia  M,  and  that  collected  at  F  i»  N ;  and«,  aa  an 

at  equal  dislanrps  from  ^e  fulcrum  of  a  lever,  are  addition  to  either  M,  ok  N,  while  the  other  remaina 

•miiponderant,  or  balpnoe  each  other  when  on  oppo«te  constant,  so  as^  to  destroy  the  ratio,  suppo(&ed«  wpuld 

aides*    9.  That  i£  equal  weighte  be.  suspended  at  un*  also  destroy  this  equilibrium ;  it  i^  n»aoi).est  that  i£  tf 

equal  disluBoea  from  the  &lcmm,  the  more  disteni  will  ej^d  N  balance  each,  othar,  M  ^  Nr^^Ji^.F ;  CE ;, 
meponderate.    The  first  of  th«je  seems  evident,  and  is  ^  M+NrM=i*FE  :FC)  p^^^^„. 

She  aanie,  so  far  aa  it  goes,  vith.  our  6tb  axmui.    The  ^^  M  X  N :  N=EF:  EG  V  *^'^''*«nenaoi., 

aecondhaa  been  objected  to^  aa  auuming  in  paxt  the  T     *  ,    •  i. 

thing  tabe  proved;  and  io  fact  it  seems  to  have  been  Whence,  aa  (by  Ax.  6.)  we  majr  substitute  a  forci^ 

m  infeMDoe,  though  an  obvious  one,  fiwn  tto  aiuoi%  M+  N,  at  C>  acting  in  a.  direction  opposite  tp  that  of 

h  m^  base  been  made  i&  the  following  way.  M  vvi  N,  ftir  the  pressure  on  thei  frilcrum^  w  propOf 

PSg.  le.         Let  AE;  (Kg.  19.)  be  a  physical  line  supported  by  sition  ia  demonsti;ated  m^  -     il 

the /ii&Mw  C,  A  and  B  two  equal  weighia  at  equal       Cob»  1    If  three  parattel  forces  be  m  equilibr*o,  to 

dtstaneea,  CA,  C&,  will  balanoe  each  otter.    But  the  the  intervention  of  an  inflexible  straight  line,  to  which 

pressuro  B  may.  be  conceived  as  rcaofared  into  parallel  th«ir  dirM^tions  nr^  perpendicular,  and  if  these  forces 

lbrcea>  the  one  passing  theough  the  fnlcmim.C,  ai^l  tjte  be  represented  proportionally,  by  three  straight  Unce, 

olheK.through.any.  point  B)  more  vamotethap  Be  for  ift  the  rectangles  under  the  lines  representing  any  two  of 

does  not  appear  that  the  distribution  of  this  pressure  them^  and  their  respective  distances  fxtm  the  pQuK  at 
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Stattet.    whicfi  Chtf  third  is  applied,  stiall  be  equal;' and  con-       This  we  bave  taken  fof  granted,  (Ax.  6.^  ^hefi  th^     SuUei. 

^^'"^^  versely.  fever  ih  straight  and  the  fdrees  are  parallel.    It  re-  ^^^  ^^ 

CCQhX.       ^^^'  ^    ^^  ^^^  ^""'  ^^  ^  ^^^^^  make  an  angle  with  mains  that  we  prove  it  of  obh*qae  forces  applied  to  the  ^q7^^ 

each  other  at  the  fulcrum^  and  two  forces  be  applied  straight  le^er,  and  of  any  forces  applied  to  th^  crooked 

perpendicularly  to  the  anns,  and  be  reciprocally  as  lever. 

their  distances  from  the  fulcrumj  these  forces  shall  be        It  is  obvious  that  the  forces  AD  and  BE    (Fiff.  2  I^^P*  '9  S. 

in  equilibrio.  and  3. }  are  propagated  to  the  fulcrum,  which,  when 

F^- 1*         '  Let  ACB  (Fig.  1.)  be  a  crooked  lever  having  two  the  lever  is  straight,  sustains  also  the  sum  of  the  perpen- 

arms  AC,  EC,  which  make  an  angle  at  C,  where  the  dicular  pressures  DM  and  EN;  and  AD  and  DM,  thus 

fulcrum  is  supposed  to  be  placed :  and  let  M  and  N  be  transmitted,  will  recompose  a  pressure  equal  and  par« 

two  forces,  represented  by  AM  and  BN,  acting  per-  allel  to  AM,  while  BE  and  £N  produce  one  equal  and 

pendicularly  upon  the  arms  AC,  BC;  and  so  related  parallel  to  BN.     Now^  tet  ACB  (Fig.  4.)  b^  a  crook-  Pig.  4 

to  each  other,  that  M  :  NsBC :  AC ;  or  M  '  AC=:N  -  ed  lever,  to  which  are  applied,  in  directions  perpendi- 

BC;  Uiese  forces  shall  be  in  equilibrio.     Produce  BC  Cular  to  the  arms,  the  forces  A  and  B:     Prbduc^  BC 

to  D,  making  CD  equal  to  CA,  and  let  CD  represent  to  B',  making  B'CsBC,  and  AC  to  A',   making 

a  physical  line  rigidly  connected  with  the  lever  ACB,  A'C=AC,  and  let  the  forces  A'  and  fi',  equal  to  A 

Suppose  a  force  N',  represenTed  by  BN',  equal  and  and  B  respectively,  be  applied  perpendicularly  to  the 

opposite  to  BN,  to  be  applied  at  B,  and  a  force  M'  to  arms  A'C  and  B'C.  Since  A  and  B  balance  each  other, 

be  applied  at  D^  equal  to  M»  and  represented  by  DM'  A' and  B'  will  also  be  in  equilibrio,  and  the  pressure  on 

perpendicular  to  DC.    The  lever  will  manifestly  be  in  the  fulcrum  arising  from  A'  and  B'  must  be  m  the  same 

equilibrio:  for  N^  will  balance  N,  and  M'  will  balance  line  with  that  arising  from  A  and  B ;  (for  the  one  will 

M,  there  being  no  reason  that  either  should  pile  vail,  tnakethesameangle  with  CA^  or  CB' that  the  other  does 

But  smce  M'=rM,  and  N'=N,  and  M:  NrrfiC  :  At:=:  i^ithCAorCB  respectively ;  and  the  pressure  CF  resutt- 

' :  N'=BC :  DC;*  and  M'  may  be  consider-  ing  from  the  four  forces.  A,  B,  A*,  tf,  will  be  doublj 


BC:DC,  M 
ed  as  in 
also  be  in 


equilibrio  with  N^     Hence  M  and  N  must  of  that  arising  from  the  two  A  and  1^.    But  by  the  last 

equilibrio.    (Ax.  7.)  c^'e,  the  pressure  arising  from  B  and  B'j  is  iPepres^nt- 

CoR.  8.    If  two  forces,  actmg  in  the  samp  plane,  be  ed  by  CD,  parallel  to  Uiese  forces,  and  equal  to  their 

^ppBed  to  the  arms  of  a  lever,  in  any  directions  what-  sum  ;  and  tnat  arising  from  A  and  A'  is  i^pn*e8ent^d  by 

ever,  ai^d  be  in  equilibrio,  they  shall  be  reciprocally  as  CE,  parallel  to  them,  and  equal  to  their  suni ;  aAd  CF 

the  perpendiculars  drawn  from  the  fblcrnm  to  their  re-  is  the  resultant  of  CD  and  CE.    Therefore,  wneif  the 

apectlve  directions ;  and  conversely.  ^  forces  A^  and  B',  which  are  in  equilibrio,  considered  $4^ 

'   Let  ACB  (Fig:.  ^  <^>id  24^.)  be  a  lever,  either  strafght  narately,  are  removed,  the  pressure  on  tli6  fulcrum  will 

cfr  crooked ;  and'  let  two  forces  M  and  N,  represented  be  reduced  to  \  CF,  which  is  equivalent  to  \  CE^  equal 

by  AM  and  BN,  be  applied  to  the  extremities  of  the  «nd  parallel  to  A,  and  \  CD  equal  and  parallel  to  B; 

armsi  and  be  in  equilibrio :    Then  if  AM  and  BN  be  whence  the  truth  of  the  corollary  is  manifest* 
perpendicular  to  AC  and  BC  respectively,  the  corollary        Cor.  5.  When  three  forces  in  the  same  plan^,  and 

\i  already  proted.    But  if  they  are  not  perpendicular,  not  parallel,  are  in  equilibrio  by  the  intervention  of  any 

let  CF  mm  CG  be  drawn  perpendicular  to  AM  and  lever,  their  directions  ndeet'in  one  pointy   umd  the 

BI9,  and  M  shall  be  to  N  as  CG  to  CF.    For  let  AM  forces  are  such  as  would  be  in  equilibrio,  if  applied  to 

Slid  BN  be  resolved  into  the  forces  AD  and  BE,  in  the  one  point,  while  their  directions  preserved  die  same 

idirections  of  the  arms,  and  DM  and  EN  perpendicular  relative  position. 

to  them :  as  AD  and  BE  will  be  destroyed  by  direct        Let  ACB  (Fig.  5,)  be  a  lever,  whose  fulcrum  is  C,  P}g.  a. 

opposition,  or  by  the  resistance  of  the  fulcrum,  which  and  at  the  points  A  and  B,  let  forces  be  applied,  which 

IS  supposed  to  be  fixed,  the  equilibridm  must  be  main-  are  represented,  in  quantity  and  direction,  by  the  lines 

taSncni,  in  so  far  as  regards  the  tendency  to  rotation,  AM  and  BN,  meeting  in  some  point  as  D.    In  the  lines 

fay  the  forces  DM  and  EN;  and  consequently  DMt  DA  and  DB,  take  DE  and  DC  eoual to  AM  and  BI^ 

ENs^BC:  AC.     (Prop.  2.  and  Cor.  2.  of  the  same.)  respectively,  complete  the  paralfefogram  DEFG,  and 

Now,  as- the' triangles  ADM  and  AFC  are  similar,  as  draw  the  diagonal  DF;  then  shall  DJI  and  DG  repre* 

we  also  the  triangles  BEN,  BGC,  the  two  following  sent  the  forces  AM  and  BN  applied  io  the  point  D ; 

aeri^  of  quantities  will  be  proportionals,  in  an  inverse  and  the  resultant  represented  by  DF  shall  pa&^'thrdush 

order:  the  point  C.     For,  if  it  do  not,  let  it  meet  AB  in  O. 

AM :  DM  :  EN  :  BN,  and  draw  the  lines  OP,  CS  perpendicular  to  DB  and 

CG  :  BC  :  AC  :  CF ;  OQ,  CT  perpendicular  to  DA.  Then  DE :  DG=OP  : 

The«ifore,Ex.ieq.inprop.perturb.AM:BN=CG:CF,  ^%^^ISS  \,P''''Vr  ®".\^Jj  ?S,-^=^i?:.S 

or  M  •  CF«N  •  CG.  =CS:  CT,  (Prop.  2.  Cor.  S,)  Which  things  are  maiir- 

festiy  contraoictory.      The  resultant,  therefore,  passes 

The  rectangles  under  the  lines  representing  the  throogli  C     Now  let  CH  be  driwii  equal  and  parallel 

forces,  and  the  perpendicular  distances  of  the  direo-  to  AM  or  DE,  aiid  CK  equal  and  parallel  to  BN  oJr 

tions  in  which  they  act  from  a  fulcrum  or  axis,  or  the  DG,  and  complete  thcf  parallelogram  CHLK.      Th* 

oorrespondini^ products,  wben  Uie  forces  and  distances  diagonal  of  this  parallelogram  CL=DF  will  repi^sent 

arc  represented  by  numbers,  may  be  adopted  as  mea-  the  pressure  on  the  fulcrum,  (Cor.  4 ;)  and  CH  being 

aurea  of  momentum  or  roUtive  energy,  and  are  them-  parallel  to  DE,  and  the  angle  HCL  equal  to  EDF,  the 

aelvea  generally  denominated  momenta*  ^wo  straight  lines  DC  and  CL  must  be  in  one  and  th^ 

Cob.  4.    When  two  forces  in  the  same  plane  are  ap«  same  straight  line,  (Geometry,  Part  L  Sfe<Jt.  I.  Prop, 

plied  to  the  arms  of  a  lever,  and  are  in  equilibrio,  the  21  and  3.)   But  a  force  equal  and  opposite  to  that  which 

pressure  on  tibe  fulcrum  is  the  same  in  quantity  and  is  represented  by  CL,  may  be  substituted  for  the  resist- 

qirection  aa  if  both  forces  were  immediately  applied  to  ance  of  the  fulcrum!  and  will  be  in  eouilibrio  with  the 

that  point,  in  directions  parallel  to  the  lines  in  which  forces  A  and  B ;  Whence  the  truth  of  the  corollary  is 

Aqr  are  actually  exerted  evident 
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Stttlciu  Coil  6.  WheH  tbree  fi;>rces  in-  one  plane,  and  not  act- 
ing in  parallel  directions^  are  in  equilibrio  by  tbe  inter-* 
yention  of  a  lever,  whose  arms  may  be  as  hitherto  re- 
presented by  two  straight  lines,  which  are  either  in  the 
same  straight  line,  or  make  an  angle  with  each  other  at 
the  point  where  the  third  fcH'ce  is  applied,  they  are  pro- 
portional to  the  sides  of  any  triangle  whose  three  sides 
are  parallel,  or  perpendicular,  or  in  any  way  similarly 
inclined  to  their  respective  directions ;  each  of  them 
may  be  represented  by  the  sine  of  the  angle  contained 
by  the  directions  of  the  other  two  ;  and  any  two  of 
them  are  reciprocally  as  the  perpendiculars  drawn  to 
their  directions  from  the  same  point  in  the  direction  of 
the  third  force.  (Prop.  2>  Cor.  5,  and  Prop.  ] .  Cor.  7 
^d  8.) 

Now  suppose  the  arras  of  the  lever  ACB,  represent- 
led  in  fig.  m,  to  make  an  angle  at  C,  the  forces  A  and 
C  are  reciprocally  as  the  perpendiculars  drawn  to  their 
respective  directions  from  B,  which  may  be  considered 
as  a  fulcrum,  and  they  are  in  equilibrio.  But  A  is  ap- 
plied to  the  extremity  of  a  lever  whose  arm  BCA  is 
composed  of  two  parts  that  make  an  angle  with  each 
other ;  whence  it  is  obvious  that  the  preceding  corol- 
laries, relating  to  the  simplest  species  of  crooked  lever^ 
may  be  applied  to  any  lever  whatever. 

Cor.  7-  Two  forces  that  are  equal  and  opposite,  will 
balance  each  other  by  the  intervention  of  a  solid  body 
of  any  shape^  though  they  be  not  applied  to  the  same 
point.  For  if  the  body  be  regarded  as  a  lever,  having 
|i  fixed  point  or  fulcrum,  by  Cor.  S^  4,  and  6,  there  wiU 
be  no  unbalanced  tendency  to  rotation,  and  no  pressure 
on  the  fulcrum. 

CoR.  8,  A  force,  both  in  respect  of  its  momentum 
and  of  the  pressure  excited  at  the  fulcrum,  may  be  con- 
ceived as  applied  at  any  point  in  the  line  of  its  direc- 
tion, proviued  that  point  oe  connected,  by  an  inflexible 
communication,  with  any  point  of  the  lever. 

CoR.  9*  If  three  forces,  whether  parallel  or  not, 
applied   to   a  lever,   be    in    equilibrio,   their  ortho- 

fraphic  projections  on  a  plane  shall  be  in  equili- 
rio,  when  applied  to  a  lever  represented  by  the  ortho- 
graphic projection  of  the  former  upon  the  same  plane. 
CoR.  10.  Whatever  forces  be  applied  to  a  lever,  and 


whatever  acting  in  any  directions.     If  any  of  them  act    Siatiea. 
in  a  direction  opposite  to  that  of  the  rest,  which  are  ap-  JJ"''^*^"*" 

Elied  to  points  on  the  same  side  of  the  fulcrum^  it  may  o^'^fr^ 
e  conceived  as  removed  and  replaced  by  a  correspond- 
ing  force  on  the  other  side  ;  and  if,  in  taking  the  sum 
of  the  momenta,  it  be  estimated  with  a  contrary  sign, 
the  condition  of  equilibrium  will  be,  that  the  sum  of 
the  momenta  on  the  one  side  of  the  fulcrum  shall  be 
equal  to  the  sum  on  the  other. 

Otherwise  thus : 
Let  A'  and  B',  applied  at  H  and  D^  E',  and  F',  ap« 
plied  at  G  ( Fig.  7,)  balance  A,  B,  DE,  and  F  res-  Fig. 7. 
pectively, 

then  A'HC=A-AC. 
B'HC=BBC. 
and  (A'+B')  HC=A-AC+B-BC,  and  in  the  same 
manner,  (D'+E'+F')  GC=DDC+E  EC+FFC. 

But  the  second  members  of  these  last  equations,  are 
^ual,  by  hypothesis ;  therefore  the  first  are  equal ;  Ai 
and  B'  wiil  consequently  balance  D^  £^  and  F^  (Prop. 
2.  Cor.  3.)  and  these  being  removed,  Uie  equilibrium 
willremam.     (Ax   7.) 

CoR.  11.  If  any  number  of  given  parallel  forces  be 
applied  to  given  points  of  a  solid  inflexible  body,  a 
point  may  be  found  through  which  their  resultant  will 
always  pass,  whatever  be  the  position  of  a  line  to  which 
their  directions  are  parallel. 

1.  Let  there  be  two  forces,  P  and  Q,  applied  at  the 
points  A  and  B  (Fig.  8,)  and  acting  towaros  the  same  pig.  g. 
parts  in  any  paralld  directions,  and  let  the  point  C  be 
taken  in  the  hne  AB,  ao  that  Q :  P^ AC :  BC,  or  Q  + 

P :  Qz:AB :  AC.  Through  C  draw  DCE  perpendicu* 
lar  to  A  P.  It  will  also  be  perpendicular  to  BQ,  and 
the  triangles  ACD,  BCE  will  be  similar.  Therefore, 
since  Q :  P=AC :  BC,  we  shall  have  Q:  PsCD  :  CE, 
and  P  and  Q  will  be  in  equilibrio,  while  the  point  C  is 
subjected  to  a  pressure  in  the  same  direction  equal  to 
their  sum,  (Cor  3  and  4.)  This  pressure  R=:P+Q  is 
the  resultant  of  the  forces  P  and  Q.  The  position  of 
C  depends  solely  on  the  quantities  of  the  forces  P  and 
.Q,  or  rather  their  ratio,  and  on  the  position  of  the  points 
where  they  are  applied. 

2.  Let  the  two  forces,  P  and  Q,  be  still  in  any  paral* 


in  whatever  directions,  if  the  sum  of  the  momenta  of  lei  directions,  but  let  them  act  towards  opposite  parts 
the  forces  which  tend  to  produce  rotation  in  opposite  as  in  Fig.  9.  If  they  be  equal,  and  their  directions  do 
directions,  be  equal,  there  will  be  an  equilibrium.  not  coincide,  they  cannot  have  any  resultant ;  for  it  is 

Fig.  6^  Let  A,  B,  D,  and  E,  (Fig.  6,)  be  four  forces  ap-    evident,  from  tbe  conditions  of  equilibrium  foimerly  es- 

plied  perpendicularly  to  the  arms  of  the  lever  A  P,  whose  tablished^  in  the  case  of  three  parallel  forces,  that  the 
fulcrum  is  C,  and  let  them  act  in  the  directions  A  a,  one  which  is  intermediate  must  act  in  a  direction  oppo- 
B  A,  D  d,  and  E  e ;  A  upon  the  one  side,  and  the  remain-  aite  to  that  of  the  other  twoi  and  be  equal  to  their  sum, 
der  on  the  other ;  then  if  A*  AC= B'BC  -f-D*DC  +  E*£C  which  is  here  impossible.  But  if  they  be  unequal,  let 
there  shall  be  an  equilibrium.  For  in  this  case,  A  may 
)}e  conceived  as  divided  into  three  parts,  A^  A^  A"^; 
Such  that  BBC=A'-AC,  DDC= A'AC  and  E-EC 
5=A^'AC,  and  (by  Prop..  2,  Cor.  3,)  these  three  parts 
A'  A''  A'''  will  balance  B  D  and  E  separately.  Con- 
itequently  their  sum  A  wHl  balance  them  jointly.  Now 
let  D  and  £  be  removed,  and  let  B  be  such  that  B*BC 
^  A'AC  and  B  will  balance  A.  It  appears,  therefore, 
that  4)e  rotative  tendency  is  the  same  in  these  two  cases, 
or  that  the  same  force,  acting  at  the  same  distance,  and 

in  the  same  direction,  will  be  balanced  when  the  sum  of    ways  in  the  direction  of  the  greater, 
the  momenta  of  the  forces  that  oppose  it  is  the  same, 
whatever  be  the  number  of  the  forces.    Hence  we  may 
imbstiCute  for  A  any  number  of  ibrceti  under  the  Hke 

condition  just  as  for  one  force  B  may  be  substituted,  connected  b^  the  inflexible  straight  lines  A  6,  l3C.  For 
two  or  more  forces  B,  D,  or  B,  D,  £,  &c.  under  '  the  greater  simplicity  of  investigation,  we  shall  also  sup- 
4at  limitatian«    This  reasoning  applies  to  any  forces    pose,  at  present^  that  aU  the  forpes  act  towigrds  the  same 


9. 


Q  be  the  greater,  and  in  AB  produced  towards  B,  the 
point  at  which  the  greater  is  applied,  take  a  point  C,  so 
that  Q :  P=: AC:  BC,  or  Q— P:Q=AB :  AC.  Through 
C  draw  CED  perpendicular  to  A  P.  It  will  also  be  per- 
pendicular to  BQ,  and  the  triangles  ACD,  BCE  will  be 
similar.  Therefore,  since  Q:P=:AC:BC|  wesbaU 
have  Q  :.  P=:CD  ;  CE,  and  P  and  Q  will  be  in  equili- 
brio, while  the  point  C  is  subjected  to  a  pressure  equal 
to  their  diflerence,  (Cor.  3  and  4.)  This  pressure,  K= 
Q— -    is  the  resultant  of  the  forces  P  and  Q,  and  is  aU 

»    ways  in  the  direction  of  the  greater. 

^,        3.  Let  A  B  and  C  (Fig  10,^  be  three  points  of  a  so-  pjg.  xq. 

y    lid  bodv^  to  which  are  appliecl  three  forces  parallel  to 

e    O  X,  SL  line  given  in  position,  and  let  these  points  be 
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Suticf.  partf.  InCheliAeABfiadapouitD,  widitiuit  A:B 
sBD:  AD;  the  re$ulUnt  of  A  and  BsA+BssD 
shall  pass  tbroagh  D,  in  .a  direction  parallel  to  O  «. 
Join  DC,  and  in  the  line  DC  find  a  point  £,  such  that 
D  :  C=:£C ;  ED,  and  R,  the  resultantof  D  and  C,  or  of 
A,  B,  and  C,  sbiUi  pass  thiough  £  in  a  direction  p^ral* 
lel  to  the  same  line  O  x.  Now  lei  the  same  forces,  ap« 
plied  to  the  same  points,  act  in  lines  parallel  to  O  ^j 
another  line  given  m  position.  By  a  similar  investigation^ 
the  resiUtant  of  the  whole  R  sliaU  pass  through  £-  and 
in  the  sai^e  way  may  the  |^!ioof  be  es^ended  to  any 
number  of  forces.  It  there  be  any  parallel  forces  acting 
towards  the  opposite  parts,  a  pomt  £'  may,  in  like 
manner,  be  found,  through  which  their  resultant  R' 
riiall  always  pass,  under  the  limitations  stated  in  the  co- 
rollary ;  and  finely,  a  point  S«  in  the  Ifne  ££^  produc* 
ed,  may  be  found,  as  in  Case  2^  through  which  will  pass 
the  resultant  of  the  whole,  when  such  resultant  is  pos* 
aible ;  that  is,  the  resultant  of  R  and  R",  when  unequal, 
or  if  equal,  directly  «oppo8ed  to  each  other.  The  point, 
C  or  S,  through  whnh  the  resultant  always  passes^  ia 
denominated  Ine  centre  qf  parallel  forcee. 

«  .      .  ' 

Prop.  III.     Theorem. 

.  "  The  momeRtum  of  the  resultant  nf  any  number  of 
forces  acting  in  one  phne,.  referred  to  a  fixed  point  in 
thsii  plane^  is  equal  to  the  sum  of  the  momenta  of  its 
constituent  forces  referred  to  the  Sfune ;  .axid  that  whe* 
ther  the  directions  of  the  forces  be  parallel  or  inclined 
to  each  other." 

1.  Let  there.l>e  xay.  number  of  parallel  forces  A,  B, 
Fir  !!•  D,  (Fig.  11.)  acting  in  one  plane,  and  from  the  point 
O,  with  reference  to  which  die  momenta  are  to  bie  es* 
timated,  let  there  be  drawn  the  straight  line  O  E,  per* 
pendicular  to  their  directions^  and  meeting  them  in  A:, 
B^  and  D.  This  line  being  considered  as  a  lever,  letC 
be  that  point  at  which  a  fulcrum  beio^  plac^  the 
forces  A  B  and  D  would  balance  each  other*  The 
pressure  on  C  wDl  be  the  resultant,  or  the  sum  of  the 
forces,  estimated  with  their  proper  signs ;  and  A. AC 
-^B.BC  will  be  equal  tp  D.DC  under  the  same  )imita. 
tion ;   thatis,. 

A  (OC— AO)  +  B(OC  — BO)i:rD(DO— OC),. 

or  by  transposition, 

.   (A+B+D)OC=Aj^O+B.BO+D.DO. 

.  If  the  point  0>  were-  situated  between  A  and  B,  we 
should  have  AG=OC+AO;  ancl  the  term  A.AO  in 
the  second  nunkber  of  the  equation  would  betome  ne« 
^ative.  In  like  manner,  whate^rbe  the  poaitioB  of  O 
m  the  Hne  0£,  the  'distanoea'  on  "opposite,  sides  of  it 
are,  in  taking  the  sum' of  the  manenta  wi^  reference 
to  it,  to  be  estimated  with  opposite  signsi 
Kig.  12»13.  2.  Let  ABDE  (Figs.  12.  and  13.)  be  a  parallel* 
<^am,  AB  and  AE  representiuf  two  constituent 
force.4,  and  AD  tlieir  resultant;  and.  from  a  point  C 
«r  the  plane  of  the  figui«,  draw  CO,  CF,.CH  per- 
pendicular  to  the  directiona  AD,  AB,  A£ ;  join  AC 
and  on  AC  as  a  diameter,  and  in  the  same  plane  de- 
scribe a<arcle,  wfat^  will  pass  through  the  pointd  F, 
G,.H,  because  the  >in|9les  subtended  by  AC  at  thesf 
p^is  are  aU.righft  angles.-  Join  F  H  arndtGU.  Then  since 
J^GCH^st:^G\h^m.j^\JS^B^M^d:^CHG=.idLCAGr, 
the  triangle  CGHis  similar  toi  thn  te-iaaiple  ADK.  in 
like  mamier  it  nay  be  shewn  that' the  tiiangle  HCF  ia 
auKuIario  the  triangle  ABK j  wbeiiM; 


AD:DKc=CH:CGor  AP.CG:s:DK.CH  Siatlea 

andAB:  BK=CH:CF  or  AB.  CFsBK.  C  H,  and 
by  adding  equals  to  equals^  when  C  is  within  the  an-  ^^^*. 
gle  BAE  on  its  vertical  angle>  and  taking  equals  from  '^ 
equals  when  it  i^  witbouti  we  shaU  have 

AD.CGdbAB.CF=BD.CH=  ARCH, 
or  AD.CG=AE.CH=?=AB.CF, 


a  conclusion  which  may  be  expressed  as  in  the  enun«  - 
ciatiim  of  the  proposiUen,   if  the  momenta  of  the 
forces  tending  to  produce  •  rotation  m  opposite  direct 
tions  be  marked  with  opposite  signs. 

It  is  obvious  that  the  rorees  A&  and  AB'  being:  each 
resolved  into  two  constitutat  forces,  and  so  on  indefi* 
nitdy,  the  proposition  will  still  be  true. 

Cor.  1.  This  proposition,  in  so  far  as  it  relates  to 
parallel  forces,  suggests  a  ready  method  of  finding 
their  centre,  or  the  point  through  which  theiesultant 
always  passes.  We  have  only  to  suppose  the  forces; 
while  applied  at  the  same  points,  to  act  perpendicu^ 
iarly  on  the  line,  and  divide  the  sum  of  the  momenta 
referred  to  any  given  point  in  the  same,  by  the  sum  of 
the  forces,  the  distances  and  forces  being  both  eetU 
mated,  as  formerly,  with  charaeteristic  signs:,  the  quo- 
tient will  be  the  ciisianoe  of  tiie  eemre  of  parallel  forces 
firom  the  point  in  ivftrenoe  to  ^hieh^themomaita  are 
caleolated,.  and  its-  sign^wiH  indioate  the  directaon  in- 
which  it  is  to  be  taken. 

iV«4e.-^t  is  usoai  amM|g'#ri0ers  on  statics,  in  treat- 
ing of  that  part  of  the  suhieet  on  which  we  are  now 
entering,  to  designate  by  oie  term  momeniat  the  pro* 
duets  of  parallel  forces  int6  their  distances  from  a  point 
line  or  plane,  without  any  immediate  reference  feo  them 
as  measures  of  rotative  enei^.;  or,  in  other  words^ 
without  supposing,,  ae  above,  that  the  given  parallel 
directiona  are  changed  iiito.  others^  perpendioular  to 
Ifae  lines  wldch  measure  the  above  mentioaed  die* 
tances. 

Cor.  2.  If  any  number  of  parallel  forces  be  applied 
to  points  which  are  all  fiituated  in  the  same,  plane,  the 
sum  of  the  momenta  with  reference  to  any  straight 
Ihre  in  that  plane,  shall  be  equal'  to  the  momentum  of 
their  resultant  with  reference  to  the  same. 
'  1.  Let  the  forcer  be  all  applied  to  poinU  which  are 
fn  the  same  straight  line  AE,  (Fig.  14.)  as  A,  B,  D;  Pig.  14. 
and  let  C  be  the  centre  of  these  parallel  forcer. 
•From  A,  B,  D,  and  C,  draw  Hoes  An,  Bb^  Dd,  Cc,  per. 
pendicular  to  Ox,  the  line  with  reference  to  which  the 
momenta  are tobe  calcuhted ;'  and  let  AD,  produced 
if  necessary,  meet  Ox  in  S.    Then  by  the  ppposition  • 

A.AS+B.BS+,b.DSi:(A+B4.D)CS=C.CS,  or  • 
A.Aa+B.B*+D.Di/=:  (A+  B^+D;  Cc=a  Cc, 

all  the  terms  being  varied  in  the  same  ratio^  viz,  Rad: 
Sin.  ES3t. 

If  points  of  application  lie  oh  opposite  sides  of  S  as 
in  Fig.  15,  aqd  tne  opposite  directions  be  characterised  pig.  i^. 
as  usual  by  opposite  signs,  the  corresponding  distances 
from  Ox  must  also  be  distinguished  in  the  same  man- 
ner. 

2.  Let,  A,  B,  and  D,  (Fig«  !(>.)  which  are  not  in  oi^e  Fig.  16. 
straight  line,  be  the  points  at  which  the  forces  are  ap- 
nlied»  and  Ox  any  Sitraight  lipe.  in  the  palue  of  AfiD. 
rind,  as  formerly,  C  the  centre  of  A  and  B,  and  E  the 
centre  of  A,  B,  and  p,  and  dra?v.  Aa,  hh,  Cc,  Vd,^e  all 
perpendicular  to  Ox.    Then,  by  the  fir^t  case, . 

A.Aa+B;B6sC.Cevand  CCc-f.D.D<2sE.Ee 
That  is,  A.Aa +B3b+D.Dd=z  ( A4.B+P)Be; 
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This  raggeHi  *  MiwexAaait  wmAoA  of  finding  the 
p  eentre  of  any  number  of  given  parallel  forces  applied 

^JCLX.  ^  K^^^*^  points  in  one  plane.  Draw  in  that  plane  two 
piJ^'xT  feetanguhr  axes  of  oo-ordinates.  Ox,  Oy  (Fig.  17.) 
Let  P,  P,  P,  &e.  be  tlie  fbroes,  and  R  their  resultani; 
that  is  theif  aiua  or  dtierenct  aecetdinff  as  they  act  in 
the  same  or  in  owosite  directions.  Let  the  perpen- 
dicular distances  of  P,  F,  P^,  &c.  and  R  from  Oy, 
OK  the  ordioates  paiallsl  to  0;r  be  denoted  by  j;,  x',  «^j 
S^  4i)d  «^  and  tne  oo-oprdinates  of  the  same  parallel  tQ 
Qy»tiyjf,y,jf%&a.aBdjt.    Then 

R^/3P«+Py +?"'«•,  &aor#,=:*^4^, 

4Dd  R  jr^Py +Py  +  Py,  4c  or  y,  =*^. 

.  In  the  ]hm  Os  and  Oy  tdie  OA  and  OB,  raoh 
Aafe  their  nusaerical  meaioaes  aco  e^ual  to  »,  and  y,  ro» 
apeetively^  and  draw,  thiough  A  and  B»  A¥  paraifel  to 
O^  and  BD  paralM  to  0«;  the  poin)^  C,  where  these 
lines  inlecMct,  is  obviously  the  oeniae  of  parallel  fosees 
sought 

C^R.  3.  If  any  anmber  of  paraHel  fiiioes  be  applied 
to  points  in  any  poaittons  whatever,  the  momenta  of 
IhMe  forces,  wiUi  refinrenee  to  any  f^ane,  ahall  be  equal 
to  the  asomentum  of  their  lesnkant  with  reference  to 
the  same. 
Pig.  1&  .  Let  A  B  and  D»  (Fy.  }%>fepreaent  the  fevces,  and 
Iha  pointa  to  wlmli  Ihcy  are  applied  i  and,  without  r^ 
spect  So  their  beiiig  necessarily  iaone  phme,.let  MNPO 
Mpsesent  a  different  plane*  towhich  are  ^wn,  from 
A,  B  and  D,  the perpendienlara  Aa^  B^  Dd;  andfroBS 
C,  the  centre  of  the  parallel  loroesA  and  B|  and  £  the 
centre  of  the  wholei  perpendiculars  €c  and  E  a  The 
points  o,  Ot  &»  are  manifestly  in  one  straight  line^  as 
ana.  also  thn  points  e,  €,  A  (P%f.  EntS.  Prop.  17* 
and  Def.  2.  B.  2.  Suppl.)    Hence  (by  Cor.  S.) 

A,A  a+  RBiaC.Cci  and  C.C  c-f-  DiD  dsE;B  e, 

that  18,  A.Ao+B.B&4.D.Dd=(A4.B4.D}Etf; 

9/xi  in  the  same  way  may  the  proof  be  extended  to  any 
number  of  forces. 

This  suggest  %^  convenient  method  of  finding  the 
centre  of  any  given  parallel  foroe&applied  to  any  given 
points.  Assume  three  rectangular  axes  of  ooivordinates, 
Ajt,  Ayi  A5,  (P%.  14.)  Let  P,  P,  F",  &e.  be  the  foroe^ 
and  R  their  resultant:  Let  the  perpendicular  distances 
of  P,  F,  P\  &c»  and  Rfirom  the  pbme.s.A^,  be  de- 
noted by  X,  Xf  sf\  &c  and  ^  the  perpendicular  dis« 
tances  of  the  same,  from  the  plane  a;  A  4^  by  y,  y,  y^ 
&c.  and  y^,  and  their  perpendicular  distances  from  the 
phne  or  A  jf  by  s,  a^^  s^,  te.  and  s>    Then 


Rx^Px 


'x^,  Ac.  or  xprJ^ 

R 


llt> 
/P« 


and  R  sp=P«+F«'+PV,  &c  or  «,= 


R 


The  numbers  x^  y^  and  z^  attention  being  paid  to 
their  signs,  wiU  give  the  position  of  three  planes  par* 
aUel  to  a  A  y,  a  A  «,  and  x  K  y,  respectively,  in  eadi 
of  which  the  centre  of  parallel  forces  must  He.  It  will 
therefore  he  the  point  of  their  intersection  which  is 
given  in  poaitiep. 

Cob.  ^  It  is  obvious,  from  the  preceding  investiga- 


tions, that  when  the  fhnes  ar»  given,  atid  the  points  of    Staticff. 
their  application,  there  is  only  one  pomt  which  can  be    **     ""^ 
the  centre  of  parallel  fortes.  ^*'^^% 

Con.  5.  As  in  the  demonstration  of  the  second  case  ^^'^^^ 
of  this  proposition  the  resultant  msy  be  considered  as 
applied  at  any  point  in  the  tine  of  its  direction,  let  x 
and  y  be  the  co-ordinates  of  any'  point  in  that  dtreo- 
tioHi  parallel  to  A  x  and  A  y  respectively,  and  s  and  i 
the  correspondinff  coh-ardinates  ot  tmy  other  point  ht 
the  same;  and  MX  «id  Y  denote  tite  constituent 
forces  of  the  resultant  R,  the  fdrmer  paralld  t6  A  a^^ 
«nd  the  latter  to  A  y  ;  then  shaU 

each  of  these  suras  of  momsxua.  being  equal  to  the  mo» 
mentum  of  the  resultant. 

Coil.  6L  When,  the  sum  of  the  momenta  ofi  the  coiw 
Stituent  forces  with  selatioa  to  any  point  ia  z:0,  tlM 
resultant  paases  through  that  pointp^^aad  conversely. 

Pnopi  LV.    Problem. 

1 

"  To  find  the  conditions  of  equilibrium  in  the  case 
of  psrallei  forces,  applied  to^  a  solid  body  unconnected 
witn  any  fixed  pdint  or  fblcrum.** 

That  such  fbrces  may  be  in  eqpifibrio,  it  is  phrin  t)iat 
tbe  resultants  of  those  which  have  contrary  signs  must 
be  equal  and 'directly  opposed  to  each  other.  These 
resultants  being  e<ioarj|  if  their  momenta,  wttl^  refln^* 
ence  to  any  two  intersecting  planes,  parallel  to  their 
directions,  be  ei^ual,  without  regard  to  the  signv,  theit 
perpendicular  distances  from  these  planes  will  be  the 
same ;  or  each  of  them  will  he  in  each  of  the  same  two 
planes  parrilel  to  these,  and*  therofbre  in  the  line  of 
their  intersection.  But  the  momentum  of  each  results 
ant  is  the  sum  of  tlie  momenta  of  its  constituent  forces'. 
Hence  the  conditions  of  equilibrium  will  be, ''  that  the 
sum  of  the  forces  be  =0,  and  that  the  sum  of  their  mo^ 
meiita,  with  reftrence  to  two  intersecting  planes  pa* 
rallel  to  dieir  directions,  be  =0 ;  the  sums  of  hotfi  the 
foroos  and  the  mouente  being  ttiken  with  regard  to  tl» 
Signs. 

Cor.  If  there  be  a  fixed' point  or  fbUcrnm,  then; 
whatever  be  the  forces  applied,  its  resistance  willsup^ 
ply  th^  force  requisite  to  fulfil  the  firstcondition,  or  wiU 
destroy  the  resultant  of  the  given  forces,  provided  it 
pass  through  that  point.  Now,  that  resultant  is  situat- 
ed in  any  plane,  with  reference  to  which  the  sum  of 
the  nomenla  is  sO»  The  oidy  condition,  theitefore^ 
leoufsite  in  dns  case,  ia,  "  that  tile  sum  of  the  monten* 
ta  be  =0,  with  refinvnoe  to  two  planes  paariiqfdmiiq|b 
the  fined  point,  pamlM  to  the  oirection  of  iSe  furces/ 
in  other  words^  a  line  joining  fhe  fixed  point  and  the 
centre  of  penllel  fofoes,  nust  be  parallcd  to  the  direc- 
tion of  the  foroea. 

Prop.  V.    Protfesi. 

*^  To  find  the  resultant,  when  possible,  of  any  Ibroai 
whatever,  whose  directions  mn  situated' in  one  phme.'* 

Assume  two  rectsngular  axes  of  coordinates  in  that 
■lane.  Ox,  Of,  rPig.  19>)  LerP,  P,  P*,  te  be  the  pig.  19. 
moes,  and  R  tneir  resultant,  making  an  angle  ssn 
with  OxL  Let «,  mf,  •*,  fte.  be  the  angles  which  P, 
F,  P',  &c  make  with  Hnea  parallel  to  Ox.  Resolve 
all  the  forces  into  their  constituent  forces  parallel  to 
Ox  and  Oy,  the  sums  or  resultants  of  which  let  be  X  and 
Y  respecuvely  ;  and  let  «,  be  the  distance  of  Y  from 

4 


StttiClr 


FtATif 

CCCUL 


qy»«QdjLtIi0dsttaiioiof3Cfinom<X^    Thtaw^iiuiU 
have  the  K^Uowing  equatioiia : 


jr 


y* 


»8in.« 


■'? 


.^ 


a  =  VX*  +  Y*,  co«, « 


X 

TImbs  the  namiliide  ef^  tiie  reeiiltan«  f i  gi^eiij  a  pdint 
tfaroogh  wliidi  it  peseet^  vis.  that  whose  co^^oMinates 
ave  M,  and  y^  and  the  angle  which  its  direction  makes 
with  a  line  given  m  position.  It  is  therefore,  in  eretf 
respect  determined,  (doe  attention  being  paid  to  the 
signs  of  the  quantities,)  except  in  the  case  of  the  forces 
being  redoctble  totwo»  which  are  equal,  with  contrary 
ai^pu,  and  not  dUrectly  opposed  to  each  other ;  and  m 
tins  case,  as  formerly  observed,  no  single  restdtuit  can 

be  ftmndt 

«  -    . 

Paor.  VI.    ProUem. 

^  To  ftid  the  conditions  of  equilibrium,  when  forces 
not  aB  paraflel  to  the  same  line,  but  all  acting  in  direc* 
tions  coinciding  with  the  same  plane,  are  applied  to  a 
body  unconnected  with  any  fixea  point  or  fulcrum.** 

There  wiH  evidently 
ftroes  be  equal  and 
all  the  rest ;  otherwise 
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it.    Let  X  and  Y  be  tha  oenatitttent  fiireea  of  the  fe« 

sultantt  parallel  to  Oj;  and  Ojr  respectively^  and  m,  and  p-^^~ 
«„  the  oo*ordinates  of  the  point  of  thor  intersectioD.  ch^!?^ 
Then  (by  Prop.  iu.  Cor.  6.)  Xy^1r*,=sO,  a  cooditioa  ^***^ 
wbiefa  18  obviously  the  same  with  that  expressed  by 
equation  (C)  above.     It  is  here  UBderstood  that  ti^s 
filled  point  is  taken  for  the  intersection  of  0»  and  Of, 
or  what  is  called  the  orig^  of  the  co-ordinateai 


COS.  « 


PtoP.VII.    PfMefH. 

*^  To  find  the  resultant,  whcQ  nossible,  of  any  fovpee 
whatever  applied  to  any  points  of  a  aoUd  body.'' 

Assume  any  three  rectangular  axes  of  the  oo-ordi^ 
natfls^Oir.  Oy,  Ox.  Let  P,  F^  P**  &c.  be  the  fiiroe% 
and  R  their  resultant*  when  possible,  makiag.with  Om^ 
Oy,  and  0«,  the  angles  a>  b,  c,  respectivdy.  Let  i^ 
«'»  m^f  &c.  be  the  an^es  which  the  directions  of  P,  P» 
T*%  &c.  make  with  the  axis  Ox  ;  A  fi*,  0'\&c  thos^ 
which  they  make  with  Oy ;  y,  /,  y",  &c.  those  whiob 
they  make  with  Ox.  Resolve  P,  V\  P^  &c.  into  theii^ 
constituent  forces  parallel  to  Ox,  (M,and  Ox,  the  some 
of  which,  or  their  resultants,  let  be  Xf  Y,  and  Z,  ffe« 
spectively.    Then, 

X=yPcoa.«;  Y=y*Poo8.A;  Z=rypoos.y; 

and  consequently  X,  Y,  and  Z,  are  gf  veos 

Now,,if  all  the  forces  ean  be  reduced  to  one»  that  xe^ 


Ox  and  Oy  by  — X 
tfieir  point  a' ' 
nwces  whose 
present 

Since  P  is  equal  and  opposite  to  R^, 

P  cos.  o  sa~  X' s-^  F  coswaT— P'^^oos.W',  1^ 
or  P^oos.  t$  +  P^cos.  t^  +  F' CM.  «'''=:  0  (A) 

also  P  sin.  #  =  —  Y^  =r  —  P'  sin.  •'  —  P"  sin.  •",  &c. 
or  Psin. «  +  F  sin.ii'  +  P^'  sin  •^  &c.  =s  6  iB). 

These  ecpiatieiiB^  lioi««vcr.  tboiwh  resultnig  ftrnn  lire 
equality  and  direct  opposition  or  the  forces  F  and  R", 
would  also  result  ^frem  rhenr  eqmdity  and  parallelism ; 
nd  therefow  aie  not  satBcient  conversely  to  determine 
the  coincidence  of  the  dhrections.  In  order- that  the 
dh'octions  of  R'  end  F  may  coincide,  we  must  have  (by 
Pfeop.  ill.  Cor.  5.)  - 

X'jr^Y'x=:X>y,-Y'x^ 
fint  X''  s  R'  eos.  *=  —  Pcos;  a,  and  Y'^sr  H^sm.  am 
—  Psin.  a.    Therefore, 

—  Py  cos.  tf  +  Pxsiir.  If  =  JL'y,—l^s, 

=5  P'  Y'  cos^'  ^p  P"y'  cos^a",  &c P  ^  ain.  a'  ~F'^ 

^*  sin«  i^,  te. 
€h»,  P(yco8.ff_j:sin  o)  +  P'(/cos. o'— y^sinoO, &c.  =Q 
Or,  y*  P  y  cos.  a  .^  y  P  jf  an.  tf»  =  a  (  C)i 


upon 

the  eom 
and  those 
the^  three 
«a-ordinates  of  any  point  of  the  resultam  be  Jt,  y,  axfd 
a.  Prom  the  aiMve-mentioned  property  of  the  project 
tions  upon  the  planes  xOy,  xOis,  yOs,  we  shall'  have 
the  three  foHowmg  equations : 

1.)  Xy-.Yx  =  X,,--Yx^=/Py. 
(2.)  Zr— XxsZor,  — X2,=/^Pxcos. 

(3.)  Yx~Zy=Ts^—2fyi  ==/•?«  eos. 

Here  we  may  assign  any  given  vaTues  to  x ;  and,  since 
X,  Y,  and  Z,  are  linown>  the  first  tfwo  equations  wiH 
determine  the  oorrespoading  cxMirdinafea  y and  X ;  asid 
thus  the  position  of  Uie  resultant,  when^  possibly  ibagr 
be  found.  If  tliese  values  do  not  render  the  third 
equation  identical;  that  is,  if  NX^-MY+LZ  be  not 
=0,  we  shall  oonehide  dut  ti»  fo»Ofts  eannot  be  reduc* 
ed  to  one  resultant  When,  by  the  substitution 
fioned^  that  equation- ir  satisfied;  we  have 

X  Y 


-^Pyo(M.ys:II 


CQ8..a.=(a-jOos.&S'=n  awl  CML« 


I- 


IP 


Z 

r 


Pbor.  VI 1 1.    Proihau 


"  To  detennine  the  cobdlticAu  of  •qunibrium  ^lien 
Cor.     Iftherebe.ft«dpointorfi,kru«.,wI»tev.r    J^J^»*J»»«*« «« *PP««i ^^y poinft of aeoUJ 
lye  the  forces  applied,  their  resultant  wiil  be  balanoed: 
by  the  ceaistaniae  of  that^  point^psDVided  it  pees  tfavoi^       There  will  evidently  be  an  e^uflibtium  if  oae  of  the 
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^***l2v,  ^^^^^^  b*  eqnaVand  directly  opposed  to  the  resultant  of 
p  J^~  •*'  the  rest ;  otherwise  not.  Therefore  denoting  one 
qqCLXj  ^^  ^^  forces  by  P,  Whose  direction  we  shall  tonsidVr 
as  positive,  the  co-ordinates  of  its  point  of  application 
by  X,  y,  and  r;  the  resultaht  of  all  the  rest  of  tllfe 
forces  P',  P*.  P"',  &c.  by  —  R' ;  its  constituent  forces 
parallel  lo  Ox,  Oy,  0«,  by  — -X',  — Y',  and  —  Z' ;  the 
co-ordinates  of —  X';  pantllel  to  Oy  and  Oz;  those  of 
—  Y'  parallel  to  Ox  and  Os ;  and  those  oi—  Z'  paral* 


'4U  9 


*^/»  *y**  •J^^  *«/>  y*" 


lei  to  Ox  and  Oy  by  y^.^,  z.        _      _ 

spectively,  we  may  represent  the  conditions  above- 

jiVentioned  as  follows : 

Sinfce  P  is  equal  and  opposite  to  R^ 

(L)f?co9.m=t0.  («.)y P COS. /8=0.  (8.)fPcoB.y=zO 

inVestifl^ated  as  equations  A  and  B,  Prop.  6.  These 
equation^,  however,  although  resulting  from  the  equa- 
lity and  direct  opppsition  of  the  forces  P  and  R',  would 
also  result  (Vom  their  equality  and  parallelism,  and 
therefore  do  not  Conversely  determine  the  coincidence 
of  their  directions.  That  the  directions  of  R'  and  P 
may  coincide  their  projections  upon  the  three  planes 
xOy,  xOz,  yOZy  must  itlso  coincide.  The  analytical 
expression  of  the  first  of  these  conditions  is  that« 

X'y-.Y'*=X'y^-Y;x  .    But      • 
X'=!R'cos.«ta — Pcos.«;  and  Y'==R'cos./9= — Pcos./9; 
therefore— P  y  cos.  «  +  P  x  cos.  /8=X'yx^  —  Y'Xy^r: 
Vyreo%.  m'-^-Vfcos,*",  ftc— P'  x'  cos.  /8'— P'ar'^cos.iS" 
&c.  or 

(4. )  y*P  y  cos.  'm  -^y P  X  COS.  /fijzsO 

and  in  the  same  way,  from  the  other  conditioas^  we 
find      ; 

(5.)  y P  X  cos.  y  — y*P  z  cos.  «=0 
(6.) yp  s  COS.  ^  -»yP y  cos.  yzaO 

Cott.  If  there  be  a  fixed  point  or  fulcrum,  then* 
whatever  be  the  forces  appliea,  their  resultant  will  be 
baknced  by  the  resistance  of  that  point,  provided  it 
pass  through  it ;  and  this  is  the  only  condition  of  equi- 
librium in  that  case.  Now  the  resultant  will  pass 
through  it,  provided  its  projections  upon  the  planes  of 
the  axis  pass  through  it,  when  it  is  taken  for  the  ori- 
gin  of  the  co-ordinates ;  that  is,  provided  (Prop.  III. 
Cor.  6.)  .  ^ 

0.)  Xy,-Yx^=0 

(2.)  Zx.-X«,=0 

<3.)  Ys^— Zy.=0 

conditions  whid  are  identical  with  equations  (4,)  (5,) 
and  (6,)  above. 

Cf  the  CmOrt  of  GravUg. 

Of  tht  een*     The  sensible  mvitation  of  evex^  particle  of  matter 

Ire  ofgri.   near  to  the  surface  of  the  earth,  is  directed  either  to 

^^^'  the  centre  of  the  tenoestrial  sphermdy  or  to  a  point  very 

near  to  it.    Hence,  in  considerinff  the  conditions  of 

aailibriimi,  when  gravity  is  one  of  the  forces  employ- 
,  and  when  none  of  the  linear  dimensions  of  the  bo- 
dies ooncemed  bears  any  sensible  raih  to  the  radius  of 
the  earth,  as  is  the  case  with  respect  to  all  our  machi- 
nery, the  gravitations  of  all  the  particles  may  be  con- 
sidmd  as  paralleL  The  variations  in  the  intensity  of 
gravity,  too,  depending  on  such  small  differences  of  po- 
sition, as  occur  in  mecnsniosl  combinations,  are  so  ve- 
ry trifling,  that  they  may  be  safely  disregarded 


It  appears;  then,  firom  what  has  been  previously  es*  Statict. 
tablished  in  the  general  doctrine  of  parallel  forces,  that 
there  must  be  in  evcary  body  possessing  weight  a  point 
thrpugh  which  the  resultant  of  the  graviutions  of  its 
individual  particles  ^ill  pass,  whatever  be  the  position 
of  any  given  points  In  it  with  respect  to  the  constant 
vertical  direction  of  this  force.  That  point,  or  centre 
of  parallel  forees,  is  in  this  case  denominated  the  cen- 
tre of  gravity.  Its  properties,  when  its  position  is 
known,  intnxiuce  a  very  great  simplification  into  most 
of  our  mechanieai  disquisitions;  etiaUing  us  to. state 
the  conditions  of  equilibriiKn'in  fvlatios  to  wfac^e  masses 
of  matter,  with  the  same  ease  and  aimpUcHy  as  we 
could  formerly  express  those  connected  with  simikr 
combinations  of  as  many  single  particles. 

From  what  has  been  ppoved  m  Prop.  II.  and  its  co- 
rollaries, the  statical  properties  of  the  centre  of  gravi-* 
ty  will  be  manifest  without  much  additional  demons 
stration, — ex.  gr. 

If  this  point  of  a  body  be  supported  by  a  force  equri 
to  the  body's  weight,  it  will  remain  in  equilibrio  in 
evenr  possible  position. . 

If  the  centre  of  gravity  be  either  vertically  above, 
or  vertically  below  the  pomt  of  support,  the  body  will 
be  in  equilibrio.  But  it  will  not  now,  as  before,  be  in- 
different to  any  position.  WTien  the  centre  is  vertical'* 
ly  above  a  point  of  support,  the  smallest  inclination 
will  altogether  destroy  the  equilibrium,  which  explains 
the  difficulty  of  balancing  a  body  on  a  point  or  edge. 
When  it  is  vertically  below  a  point  of  suspension,  if 
the  equilibrium  should  be  disturbed,  it  will,  after  some 
oscillations,  be  restored.  Tlie  latter  has  been  called  i 
slalle,  the  former  a  lollerifig  equilibrium. 
^  If  a  body  rest  jupon  a  horizontal  plane,  and  the  ver« 
tical  line  passing  through  the  centre  of  gravity  faU 
within  the  base,  the  body  will  stand ;  if  without  the 
base,  it  will  fall :  and  when  that  line  falls  within  the 
base,  tlie  farther  the  point  in  which  it  meets  it  is  from 
the  perimeter  on  any  side,  the  firmer  wiU  be  the  sta^ 
bility  of  the  body  in  its  position  :  for  the  weight  may 
always  be  conceived  as  acting  wholly  at  the  centre  of 
gravity ;  and  it  is  obvious  that  the  mare  distant  any 
point  in  the  perimeter  of  the  base  is  fVom  the  verCicid 
of  the  centre,  the  longer  is  the  virtual  lever  by  which 
the  weight  acts,  and  the  greater  its  momentum  to  re- 
sist that  of  a  given  force  similarly  applied,  iind  tend- 
ing to  produce  a  rotation  about  an  axis  passing  througtl 
that  point. 

A  body  whose  centre  of  ^avity  is  high,  is  more 
easily  overset  than  one  having  the  same  base,  and 
whose  centre  is  lower.  When  we  say  that  it  is  more 
easilv  overset,  the  meaning  is,  that  it  is  overset  by  a 
smaller  inclination,  and  is,  thereforef  from  accident 
overset  more  frequently.  Thus  a  carriage  loaded  with 
wood,  hay,  straw,  or  the  like,  will  be  overset  upon  a 
declivity  along  which  one  loaded  with  the  same  weight 
of  iron,  lead,  or  stone,  might  be  drawn  transversely 
with  safety ;  and  a  carriage  of  any  kind,  loaded  at  the 
top,  is  more  apt  to  meet  with  such  an  accident  than 
one  that  is  not  so.  Hence,  too,  we  may  see  the  error 
of  people  starting  up,  as  they  are  apt  to  do,  from  sud- 
den alarm,  when  a  carriage  is  nearly  overturned. 

We  shall  conclude  this  treatise  with  some  proposK» 
tions  relating  to  the  determination  of  the  centre  of  gra- 
vity in  various  bodies :  and,  in  this  investigation,  when 
we  speak  of  a  line  or  of  a  surface,  we  mean  a  physi- 
cal line,  or  physical  surface,  of  uniform  density,  and 
having  as  little  of  the  dimensions  which  are  excluded 
from  the  geometrical  con^qptipn  of  a  line  vad  surface^* 
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SiaiiM.    o  the  limits  to  the  achid  eiibdiviiioii  of  matter  will*  whose  base  is  ABC,  and  yertex  V;  arid  let  ni  c  be  a  SuOoi. 

>«■  y  Mi^  admit  of*  section  of  the  pyramid  by  a  plane  parallel  to  the  base.  ~  ▼  — 
1.  Righi  /wtf.—- The  centre  of  gravity  of  a  right  line.  Bisect  two  sides  of  the  base  AC  and  AB  in  the  points  ^c(f^x« 
or  single  row  of  particles,  connected  by  the  force  of  D  and  £,  and  let  BD  and  CE  be  the  intersections  of  pjg^  20. 
cohesion,  is  evidently  the  point  of  bisection.  the  planes  VBD,  VC£  with*  the  plane  of  the  base ;  and 
d.  Perimder  of  a  Pohfgan.'^The  centre  of  gravity  bd  ce  their  intersections  with  tne  plane  ahc,  parallel 
of  each  side  being  its  middle  point,  that  of  the  whole  to  the  base.  Also  let  VD  and  V£  be  their  interetfc* 
may  be  found  by  the  method  of  momenta,  (Prop.  III.  ttoos  with  the  planes  VAC,  VAB,  and  let  these  linee 
Cor.  d.)  The  quantity  of  matter  in  each  side  is,  in  meet  a  c  and  a  6  in  the  points  d  and  f .  It  is  plain  that 
this  process  of  calculation,  to  be  estimated  by  its  G,  the  point  in  which  BD  and  CE  intersect  each  other, 
length,  or  by  the  length  and  density  jointly,  if  the  is  the  centre  of  gravity  of  the  base ;  and  since  a  c  is 
latter  be  uniform  throughout  the  whole  of  each  side.  parallel  to  AC,  (Playf.  EucL  Prop.  14,  B.  S.  Suppl.) 
*  3,  Surface  of  a  Tnangle^^^Dnw  a  straight  line  from  AD  :  a  </  =  VD  :  vd=z  DC  :  dc,  and  by  alternation 
an^  of  the  angles  bisecting  the  opposite  side,  and  let  AD  :  DC=a d:dc.  But  AD  c=DC ;  therefore  a d:sdc. 
it  be  divided  so  that  the  segment  toward  the  base  may  In  the  same  manner  it  is  proved,  that  a  6  is  bisected 
be  one-third  part  of  the  whole :  the  point  in  which  it  in  e  ;  and  thus  the  point  gf  in  which  b  d  and  c  e  inter- 
is  so  divided  m  the  centre  of  eravity.  sect  each  other,  or  in  which  VG  cuts  the  plane  of  the 

Platc  Let  ABC  (Fig.  19)  be  a  triangle,  and  from  A,  one  triangle  a  6c,  is  the  centre  of  gravity  of  ttiat  triangle. 

CCCI^X.    of  the  angular  points,  draw  AD,  bisecting  the  oppo*  Now,  the  pyramid  may  be  considered  as  composed  of 

Fif.  19.      gj|0  side  3C.     Draw  also  any  line,  as  FK,  parallel  to  a  number  of  such  triangular flaminse  parallel  and  similar 

the  base,  meeting  the  sides  of  the  triangle  in  F  and  K,  to  the  base ;  and  as  the  centre  of  each  is  in  the  line 

and  the  line  AD  in  H.     Then  since  (4>.  6.  Elem.)  BD ;  VG,  the  centre  of  the  whole  must  be  in  that  line.  Again, 

FHrrAD:AH=:DC:HK,  by  alternation  BD:DC:=;  let  £P  betaken  equal  to  one-third  part  of  EN,  and 

FH :  HK.    But  BD=DC :  therefore  FH=HK,  and  join  CF  and  FG :  F  will  be  the  centre  of  gravity  of  tlie 

the  centre  of  FK  is  in  H.     Now  the  whole  triangular  triangle  VAB ;  and  it  may  be  demonstrated,  as  befbre^ 

physical  plane  may  be  conceived  as  made  up  of  phy-  that  the  centre  of  the  whole  solid  will  be  in  CF.     It 

siad  lines,  as  FK,  parallel  to  the  base,  and  bisected  by  must  therefore  be  in  H,  the  intersection  of  the  two 

AD.    The  centre  of  the  whole  is  therefore  in  AD.  Uncs  VG  and  CF,  which  are  in  one  plane  VEC.  More- 

Also  if  CE  be  drawn  bisecting  the  opposite  side  AB,  over,  since  EG  :  GCrsl  :  l^r:EF  :  FV,  FG  is  parallel 

the  centre  of  the  whole  must  be  in  CE.     It  is  there,  to  VC ;  and  GH  :  HV=FG  :  VC=£G  :  £C=1  :  S. 

fore  in  G  the  point  of  intersection.     Now,  let  ED  be  Therefore  by  comp.  GH  :  GV=il  :  4. 

joined,  and  since  BD :  DC=  BE :  EA,  ED  is  parallel        ft.  Let  there  be  a  quadrangular  pyramid,  whose  ver-  Pfg*  SI* 

to  AC  (GEOMErnv,  Prop»  XVI.  page  216,)  and  BDp^  tes  is  V,  (Fig.  21.)  and  whose  base  is  divided  into  two 

BCA  are  similar  triangles;  consequently  DG  i  GA=  triangles,  A  and  B/  the  centres  of  gravity  of  which  are 

ED:  AC=BD!  BCsl :  2,  or  by  composition  DG:DA=:  represented  by  G  and  F  respectively.    Join  GF,  and 

1:5..  kt  GH  be  to  HF  as  B  to  A :  H  will  be  the  centre  of 

4.  Surface  of  a  Parattehgram.^Vhe  centre  of  gr**  gravity  of  the  base.  Let  ghf  be  the  interaection  of 
Yity  of  a  paraUelogram  is  ue  point  in  which  the  di**  the  plane  VGF,  with  a  plane  parallel  to  the  base,  and 
gonals  intersect  one  another.                                          :  whose  altitude  above  it  is  one*fourth  part  of  the  altitude 

For,  by  the  method  of  demonstration  adopted  wit^  of  the  pyramid.     The  centres  of  gravity  of  the  two  tri« 

respect  to  the  trianglai  it  is  manifest  that  the  centre  of  angular  pyramids  whose  bases  are  A  and  B,  will  be  g 

the  whole  must  be  in  each  of  the  diagonals.    The  same  and  /)  (by  the  preceding  case,  and  Playf.  EucL  prop, 

thing  may  be  otherwise  demonstrated  by  finding  the  l6.  B2.  Suppl.)  and  hf:  ^sHP  :  GH=A  :  B  ;  that 

centres  of  the  triangles  separately,  or  by  drawing  is,  since  the  pyramids  have  the  same  altitude,  as  the 

straight  lines  bisecting  the  opposite  sides.  pyramid  whose  base  is  A,  to  the  pyramid  whose  base  is 

5.  Surface  of  any  Po/^goa.— Draw  diagonals  .from  j3.  and  h  will  be  the  centre  of  gravity  of  the  whole  qua- 
one  of  the  angular  points,  dividing  the  surface  ipto  drangular  pyramid.  In  the  same  way  may  the  demon* 
triangles ;  find  the  centres  of  the  triangles  by  case  dd,  stration  be  extended  to  all  other  pyramids,  and  to  cones 
and  tne  centre  of  the  whole  by  the  method  of  momen-  considered  as  pyramids,  tiie  namber  of  whose  sides  is 
ta,  representing  the  quantity  of  matter  in  each  of  the  indefinitely  great 

triangles  by  its  area.  Every  physical  solid  bounded  by  plane  surfaces  may 

For  regular  polygons,  a  shorter  method  will  readily  be  divided  into  pyramids,  and  its  centre  of  gravity  may 

occnr.      If  the  number  of  sides  be  even,  draw  two  be  found  by  the  process  now  described,  and  the  method 

diagonals  joining  opposite  angles;  if  it  be  odd,  draw  of  momenta,  these  being  taken  with  reference  to  the 

from  two  of  the  angular  points  perpendiculars  to  the  planes  of  three  rectangular  axes.     (Prop.  III.  Cor.  S.) 
opposite  sides.     In  either  case,  the  point  of  interseo*        The  investigation  of  a  general  rule  to  find  the  centre 

tion  of  the  lines  so  drawn  will  be  the  centre.  of  gravity  of  curve  lines  or  curve  surfaces,  and  of  solids 

6.  Prieme  and  Cylinder 8, ^^In  solids  of  these  deno*  bounded  by  them  in  whole  or  in  part,  requires  an  ap« 
minations,  the  centre  of  gravity  bisects  the  straight  plication  of  the  higher  geometiy.  *  The  rule  may  J^ 
line,  joining  the  centres  of  gravity  of  their  opposite  thus  demonstrated. 

ends.    For  a  line  so  situated  will  pass  Uirough  the       Let  #  be  the  sum  of  the  momenta,  estimated  with  re«^ 

centres  of  the  laminae  parallel  to  the  ends,  into  which  ference  to  any  straight  line  or  plane  surfitce,  up  to  a 

the  solids  may  be  conceived  as  divided.  certain  distance  jr ;  «'  the  sum  up  to  any  greater  dis- 

7.  Pyramids  and  Cener.^Join  the  vertex  and  the  tance  jr',  also  let  m  and  m' denote  the  quantities  of  maU 
centre  of  gravity^  of  the  base,  and  divide  the  intercept*  ter  between  the  given  Ime  or  surface,  and  others  parati 
ed  line  so  that  the  segment  towards  the  base  may  be  Id  to  them  at  the  distakiees  »  and  jr  respectively.  The 
one-fourth  part  of  the  whole :  the  point  in  which  it  is  increment  of  die  sum  <^  the  momenta  being  the  sumi 
io  divided  is  the  centre.  of  the  products  of  every  particle  in  the  mass  m'-^m 

Fif.  to.       •  1.  Let  VABG  (Pig.  M.)  be  a  triangular  pyramid,    into  its  distanooi  will  always  be  greater  than  the  pro« 
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dact  offfif — 191  by  the  least  diettnce,  but  lets  than  its 
prodact  by  the  greitest:  that  is^ 

s'— #  :p^  (m'-^vi)  «,  but  ^:l  (m'— w)  x* 

or   •— #  .    . 

JT,  bat 


Bat  if  the  oontemporary  incremeuts  be  ^ntinually 
diminished^  jK  approaches  to  «  as  a  limit:  therefore  « 

is  also  the  limit  of-- which  is  always  intermedin 

m' — m  * 

ate  between 4/ and  «;  that  is,  -7-^9,  or«=xm,  and 

m 

M^fx  m,  and  consequently  the  distance  of  the  centre 
fiom  the  given  line  or  surface  is  xiJ*^  •    If  its  dis- 

tance  be  found  iq  this  wa;|^  firom  the  planes  of  three  reo- 
tangular  axes,  its  pkce  will  be  determined.  If  the  par- 
ticles of  matter  are  all  in  one  physical  p]ane>  we  need 
only  two  axes  of  momenta;  and  if  they  be  S3rmmetri« 
ediy  arranged  with  respect  to  any  straight  line,  so  that 
the  parts  on  each  side  are  perfectly  equal  and  similar, 
we  need  only  one. 

The  general  formula  may  be  conveniently  atoimmo- 
dated  to  cases  of  the  latter  description,  as  follows. 
fH^^        Let  MAN  (Fig.  22.)  represent  a  curve  line  whose 
Fi    i^    azisofabscissaeis  AC,  and  whose  ordinatesDE  are  all 
'*  bisected  by  that  line.    Let  ABsx,  the  semiordinate 

BD=:^«  and  the  ardi  ADss.  The  centre  of  gravity 
of  the  equal  particles  at  the  extremities  of  any  <minate, 
as  DE,  will  be  in  the  point  which  bisects  that  line,  or 
die  point  in  which  it  meets  the  axis  of  the  absdsssa. 
Therefore,  the  centre  of  the  whole  curve  DAE,  or 
MAN,  will  be  found  in  that  axis.  Let  I>  be  iU  dis- 
tance firom  A.    Then  »is2  e,  and 

If  tfaefigffrevepresentaplanesurfiice,  m=SyX|  and 

If  it  represent  a  surface  of  revolution,  fK=:2  wy  z,  and 
If  it  represent  a  solid  of  revolution^  mszw^x,  and 

Ay**     /y*« 

Examples; 

1.  Let  the  ^gastt  represent  a  drcular  arch,  whose 
eentn  is  C,  and  whose  radius  is  r :   then  z :  ^sr : 

r-*,  f%— xisrfy,  or  aasrr  (»— y,).  mAfxizzrx^ 
ry,  which  divided  by  s  gives  D:=r —  ^;  or  the  dis^ 

Xr 

tanoe  fiom  the  centre  s^'yss  !-??-^,  and  the  arch  ia 

z  2s 

to  the  dbord  as  radius  to  the  distance  from  the  centre 
ef  die  cirde  to  die  centre  of  gravity.    The  same  result 


will  be  sufficiently  accurate,  aa  applied  to  the  case  of  a  Stafiea. 
heavy  body  in  the  fonttci  a  thin  flexible  prism  or  pa-  "" '  *  ■■ 
raliefopipcd,  applied  to  the  rim  of  a  wheel,  and  serves  nct?^ 
to  esdmate  the  momentum  of  the  power  in  the  overahol  vw,  ^^ 
water  wheel.  * 

2.  Let  the  figure  represent  the  Apollonian  Parabola, 

whose  equation  is  ^'=:a  or,  or  ^zza  ^  «  ^ 

fx^x       fx* 


/ 


,*i 


1*^ 


5.  Let  the  figure  represent  a  sei^st^ent  of  a  circle  of 
which  C  is  the  centre,  and  AC  the  diameter  which  bi- 
sects the  arch. 

fffxxzsf(r—r+x)yx=xfrtfX'-f  rx—xx) 

V^2r«  — jr«  =  r«  area  ABD  — ^— :=i!L    -3  r. 

ABD — I BD  ',   and  A  ]r= ABD.     Therefore  D  ss 

4-BD* 

,  or  the  distance  from  the  centre  of  the  cir* 


t»TC» 


a 


ABD 

de  to  the  centre  of  gravity  of  the  segment  is  z= 

where  c  is  the  chord  and  a  the  area  of  the  segment 

Cor.  Hence  we  may  find  die  centre  of  gravity  of 
a  circular  aector  CEAD.  For  if  t  represent  the  area 
of  the  triangle,  the  sum  of  the  momenta  estimated 
from  C  or  from  MN,  will  be  |CB .  i+l  BD^^f  CB*  • 
BD  +  4  BD'sf  BaCD*=:4.  ED.CD*,  which,  divid- 

^  u     *u              ^  ^1.        ^             CD.DAE     . 
ed  by  the  area  of  the  sector,   =: ^ ogives 

as  the  distance  from  the  centre  ^  rxAw* — » or  a  fourth. 

DAE 

proportional  to  die  arch,  the  chord,  and  two-thirds  of 
the  radius.  The  same  result  may  also  be  readily  obtain^ 
ed,  in  the  following  manner.  Let  tf  be  the  arch  whid> 
measures  the  angle  of  the  sector  to  a  radius  r'zf  r,  and 
let  c'  be  the  ah/Sed  of  this  arch ;  conceive  the  sector  to- 
be  divided  into  an  indefinite  number  of  sectors  indefi- 
nitely small,  which  may  be  regarded  as  rectilineal* 
triangles:  their  centres  of  gravity  will  all  be  in  the- 
arch  zf,  and  uniformly  distributed.  Hence,  by  Ex.  1. 
the  distance  from  C  to  the  centre  of  gravity  of  the  whole 

^  y«  Z 

4.  Let  EAD  represent  the  surface  of  a  sphericala^-> 
ment« 

We  shall  then  have  s  :  «=r :  y,  and  ^x=r  x. 

Hence  D^^J^*^  =!LJL*  =  Ax,  and  die  centre 

the  point  which  bisects  the  altitude  of  the  segment 

5.  Let  AM  and  AN  be  straight  lines,  and  let  the  fi« 
gure  so  changed  represent  a  (k>ne.  Let  r  be  the  nu 
ditts  ofthe  base,  y  the  radius  of  a  secdon  parallel  to  the 
base  at  the  indeterminate  distance  x  from  the  verteXj, 
and  a  the  altitude  of  the  solid. 


/ 


r**ix 


D  = 


/j 


r*«*« 


for  the  whole  oone» 

6.  Let  BAC  be  a  parabdoid,  the  equation  of  wbos^ 
generating  curve  is^'^a  x 
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7.  IM  BAG  be  a  segment  of  a  sphere,  of  which  the  ni» 
*     isr.    Merey=ifir4r — jr%  and 


D  -s/^ir^*lllfL*^^t^^        -  (8r  — 85)  X 
f{2rsx—*'iy^rx'  —  {jfi      (12r— 47y 

When  the  figure  of  a  body  or  its  density  is  irr^ular, 
the  centre  cf  gravity  is  to  be  found  experimentally. 

Let  the  body  be  suspended,  in  equilibrio^by  a  string 
attadied  successively  to  two  different  points;  and  that 
point  in  which  the  directions  of  the  strixig  produced 
would  intersect  each  other,  is  the  centre  of  gravity* 

When  we  have  occasion  merely  to  learn  its  distance 
from  one  of  the  extremities  of  a  body,  it  may  be  balano* 
ed  upon  the  e<lge  of  a  prism,  and  the  centre  will  then 
be  vertically  alwve  that  edge :  or  it  ma^  be  made  to  resi 
upon  a  prop  at  the  one  extremity,  while  it  is  balanced 
in  a  horiaontal  position  by  a  weight  attached  to  the 
other,  and  acting  by  a  string  passing  over  a  fixed  pul« 
ley,  /As  the  momentum  of  the  weight  must  then  be 
equal  to  that  of  the  body  conceived  as  acting  at  the 
centre,  the  whole  weight  of  the  body  will  be  to  the  ap« 
pended  weight,  as  the  length  of  the  body  between  tne 
axh  on  which  one  of  its  extremities  rests  and  the  other 
extremity,  is  to  the  distance  from  the  axis  to  the  cen- 
tre of  gravity. 


CHAP.  11. 

ON  TBI  UXCHANICAL  PeWKRS. 

Mecbmiesl  Xhe  Mechankal  Pomers  is  a  name  given  to  the  sim« 
fovcn.  p]^  machines,  by  the  combination  of  which  all  other 
machines  are  formed,  however  simple  or  complicated 
they  may  be.  The  mechanical  powers  'are  seven  in 
number,  vis.  L  The  lever ;  2.  The  pulley ;  8.  The 
wheel  and  axle ;  4.  The  inclined  plane;  5.  The  screw  ; 
6.'  The  wedge ;  and,  7.  The  funicular  machine. 

Def,  In  the  mechanical  powers,  and  in  all  their  com- 
binations, the  object  of  which  is  in  seneral  to  keep  in 
equilibrium,  or  to  move  one  force  by  means  of  ano- 
ther which  is  more  powerful,  the  term  weight  or  resist* 
ance  is  given  to  the  force  which  it  is  requured  to  keep 
in  equilibrium,  or  to  move ;  and  the  term  power  ia 

S*ven  to  the  force  winch  is  applfed  to  the  machine  for 
is  purpose. 


On  the 
IcTfr. 


Section  I.    On  the  Lever. 

JDef.  A  lever  is  an  inflexible  bar  or  rod,  either 
straight  or  curved,  which  is  capable  of  moving  finely 
round  a  fixed  point,  called  its  Jvhrwn*  The  parts  of 
the  lever  between  the  fulcrum  and  the  points  where  the 
power  and  the  weight  are  ajbplied,  are  called  its  arms. 

Levers  have  received  different  names,  according  to 
the  relative  position  of  the  power,  the  weight,  and  the 
fulcrum.  A  lever  is^xid  to  be  of  the/Frsf  kind,  when 
the  power  and  the  weight  are  on  opposite  sides  of  the 
fulcrum,  as  in  Uie  balance,  steelyards,  scissars,  pincers, 
&c  In  levers  of  the  second  kmd,  the  weight  is  plao^*. 
ed'between  the  power  and  the  fdlcrum,  as  in  cutdtig 
instruments,  which  move  round  the  point  of  the  blade, 
and  in  oars,  where  the  water  is  reckoned  the  fulcrum. 
In  levera  of  the  third  kind,  the  powor  is  placed  be^ 


tween  the  weight  and  thefolQruni>  as  in  jre^toogs,  and  Meebtniaii 
shears  used  in  sheep-shcaringk  ^  ^°^^"*^ 

Prof.  1. 

In  everjr  straight  lever  devoid  of  weight,  there  wdl 
be  an  equilibrium  when  the  power  and  the  weight  are 
reciprocally  proportional  to  their  distances  from  Uie  fid* 
crum. 

This  proposition  has  slready  been  demonstrated  in  Puts 
all  its  cases,  under  Prop.  II.  Chap.  I.  and  its  Corollaries.  ^^^^^ 
Hence  J***  *»  *» 

In  a  lever  of  thefrst  kind,  Fig.  1.  P  z  W=BC :  AC  * 
In  a  lever  rflhe  second  kind,  Fig.  2.  P :  WsBC :  AC 
In  a  lever  of  the  third  kind,  Pjg.  S.  P  X  WssBC  :  AC 


Hence  we  have  P= 


WxEC 


AC= 


AC 
WxBC 


.W=: 


BC: 


PXAC 

BC    • 
PxAC 


Cor.  1.  The  weight  supported  by,  the  fulcrum  C  ia 
obviously  equal  to  the  sum  of  the  power  and  weight,  or 
P4- W,  when  they  act  on  different  sides  of  the  fulcrum» 
and  therefore  in  me  same  direction ;  and  to  the  differ* 
ence  P— W  when  they  act  on  the  same  side  of  the  ful« 
crum,  and  therefore  in  different  directions. 

Cor.  2.  If  the  power  P  is  shifted  alonff  the  arm  CA  of 
the  lever  AB,  Fi^.  1,  the  weight  W  which  it  is  capa- 
ble of  keeping  in  equilibrio  will  be  prq;K>rtional  to 
CA,  the  distance  of  the  power  P  from  the  fulcrum.  For 
aince  P :  WsBC  :  AC,  we  have  W :  AC=P :  BC ;  and 
if  fv  be  another  value  of  W,  and  aC  another  value  of 
AC,  we  shall  likewise  have  w :  a  C=:P :  BC.  Hence 
Geometry,  p.  21 1»  Axiom  3»  and  Prop.  IIL  W :  lesie 
AC:  a  a 

Prop.  It. 


Fig.  4 


In  bent  and  crooked  levera  devoid  of  weiffht,  there 
wUl  be  an  equilibrium  when  the  power  and  &e  weight 
are  reciprocally  proportional  to  the  perpendiculars  let 
fall  from  the  fulcrum,  upon  the  direction  in  which  the 
power  and  the  weight  are  applied. 

This  proposition  has  also  been  demonstrated  in  Ces; 
S.  of  Prop.  II.  Chap.  I.;  and  hence  in  the  bent  levei^ 
ACB,  Fig.4,P:W=iC:aC. 

Cor.  1.  The  power  and  the  weight  are  recqH^ocaUy 
proportional  to  the  sines  of  the  angles  whidi  the  line 
of  the  direction  forms  with  the  arms  of  the  lever ;  for 
C  a  and  C  i  are  obviously  the  sinea  of  the  anglea  CA  m, 
CB  &,  CA  and  CB  being  considered  as  radius. 

Cor.  S.  The  energies  of  P  and  W  to  turn  the  lever 
round  its  fulcrum  is  obviously  the  same,  at  whatever 
part  of  the  lines  of  direction  P  a,  W  b  they  ate  apv» 
plied;  for  the  perpendiculars  C&  and  Ca,  to  which 
these  energies  are  proportional,  remain  the  sameii 

Cor.  3.  If  AC,  Fig.  5.  an  inflexible  bar  moving  round  Flgp  5. 
C  as  a  fulcrum^  is  acted  upon  by  two  forons  P  and  W, 
in  the  direction  A  P,  A  w,  these  forces  will  be  in  equi* 
librio,  when  they  are  to  each  other  aa  the  perpendicn* 
lars  C  a,  C  m.  If  we  conceive  the  fproes  applied  at  as 
and  n,  and  consider  mCit asa  lever,  then  P:  WssCn :  Cm 
the  perpendiculars  let  fidl  on  the  lines  c^  direirtion. 


In  eveiy 


Prop.  III. 

of  levers  which  are  made  tu 
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Mtehanical  act  perpendicalarly  upon  each  other,  or  at  equal  an- 
Powcfffc^  glet,  and  in  which  the  power  in  the  first  lever,  and  the 
weighs  in  the  last  lever,  act  at  the  same  angles  that  the 
levers  do  upon  each  other,  there  will  be  an  equilibrium 
when  the  power  is  to  the  weight  as  the  product  of  the 
distances  of  all  the  weights  is  to  the  product  of  the  dis- 
tances of  all  the  powers,  the  weight  at  the  first  leveir 
Mng  regarded  as  the  power  acting  upon  the  second ; 
and  so  on. 

Flatb  ^        Let  the  lever  AB,  Fig.  6,  act  by  its  extremity  B, 
CCCLXI.  ^^  n  force  M,  upon  the  end  a  of  the  second  lever  a  b, 
'*  ^'       and  the  end  of  6  of  the  second  lever  act  upon  the  point 
n  of  a  third  lever,  with  the  force  N.    Then  we  have, 

P:M=:CB:AC 
M :  Nisc biac 

Henoe  by  composition  we  have, 

P:W=CBx<:*Xc'/8:ACXflcX«C. 

Prop.  IV. 

In  a  physical  lever  of  any  form,  and  made  of  any 
tnaterials,  whether  of  equal  or  unequal  density,  there 
will  be  an  equilibrium;  when  the  nower  multiplied  by 
.  the  perpendiculars  let  fall  upon  the  line  of  its  direct 
tion,  added  to  the  weight  of  the  arm  to  which  it  is  ap- 
plied, multiplied  by  the  horizontal  distance  of  the  cen- 
tre of  gravity  of  that  arm  from  the  fulcrum,  is  equal  to 
the  weight  multiplied  by  the  perpendiculars  let  fall 
upon  the  line  of  its  direction,  added  to  the  weight  of 
the  arm  to  which  it  is  applied,  multiplied  by  the  ho- 
rizontal distance  of  the  centre  ifC  gravity  of  that  arm 
ttmxk  the  fulcrum. 

Wig.  7.  Let  AB,  Fig.  7*  be  a  heavy  lever,  by  the  intervention 

of  which  the  power  P  and  weight  W  act  upon  each  other. 
Let  m  be  the  centre  of  gravity  of  the  arm  A  C,'  aiid  n 
the  centre  of  gravity  of  the  arm  B  C.  Then  if  the  lever 
had  no  weight,  we  have  P x C a= W xOb;  but  since 
the  lever  ia  soppoaed  to  be  heavy,  we  may  conceive  it 
divided  Jnto  two  parts  at  C,  and  suppose  each  to  be 
weights  m  and  n. acting  in  the  direction  of  gravity 
at  &e  centres  of  gravity  m,  n.  Consequently,  if  we 
draw  mfi,  n »  parallel  to  A  a  or  B  6,  the  force  of  the 
arm  AC  may  be  represented  by  m  x  C  /m,  and  that  of 
BC  by  ft  X  C  V.  The  forces  therefore  acting  on  one  arm 
of  the  lever  are  P  x  CaJ^tn  X  C  ^,  and  those  acting  on 
the  other  arm  are  WxCb+nxCv;  and  therefore, 
-when  these  are  ecjual,  or  PxCa*^mxC^=WxC6 
4- 11 X  C  V,  there  will  be  an  equilibrium,  (Cor.  10.  Prop. 
n.Chap.1.) 

Phop.  V. 
Toorplainllieeoiiditioiis  of  eqnilibriun  in  a  balance. 

In  our  arflde  on  the  Balaitci,  (See  Vol.  III.  p.  fit  I^ 
snd  PlMes  LI.  LII.)  we  have  already  described  the  con- 
•mictien  and  use  of  eome  of  the  best  balances  at  pre- 
•entraade  use  of,  and  have  given  all  the  practicttf  in« 
fomtation^thai  can  be  desired.  See  also  Crbmistrt, 
Vol/vL  p.  158,  and  Plate  CXLIL  Fig.  7. 

The  balance  is  obviously  a  lever  of  the  first  kind, 
having  two  equal  arms,  at  the  extremities  of  which 
two  equal  acales  are  suspended.  When  the  weights  of 
the  snH  and  eeeles  on  each  side  of  the  centre  of  sua- 
pe&aioa  are  exactly  equal,  and  is  indicated  by  the  ex^ 


tremities  C,  C  of  the  beam,  (Plate  LII.  Fig.  1.)  point-  MsdMnleti 
ing  to  the  zero  of  the  divided  arcs  £,  E,  it  is  manifest  P^wcn. 
that  the  weight  of  any  bodv,  placed  in  one  of  the  scales, 
will  be  found  by  placing  known  weights  in  the  oUier 
scale,  till  the  index  again  points  at  zero.  The  perfect 
equality  of  the  two  weights  thus  placed  in  equilibrio  can- 
not, however,  be  a  matter  of  certainty,  unless  we  know 
that  the  two  arms  are  exactly  equal.  In  order  to  de- 
termine this,  we  have  only  to  make  the  weights  and 
the  body  weighed  change  places ;  and  if  the  arms  are 
unequal,  there  will  no  longer  be  an  equilibrium.  By 
this  means,  we  only  ascertain  that  the  balance  ii  im- 
perfect ;  but  we  may,  by  a  very  simple  process,  find 
the  exact  weight  of  any  body  P  by  an  impeifect  h*- 
lanoe.  For  this  purpose,  let  us  suppose  that  the  body 
P,  placed  in  the  left  hand  scale,  is  exactly  balanced  by 
the  weight  W  in  the  right  hand  scale.  Take  out  P, 
and  substitute  in  its  place  a  weight  P^  which  exactly  ba- 
lances W ;  then,  though,  from  Uie  known  inaccuracy  of 
our  balance,  P  is  not  equal  to  W,  nor  P  eqiul  to  W, 
jret  P  is  equal  to  the  weight  P',  because  they  are  both 
m  equilibrio  with  the  same  weight  W,  in  the  same 
circumstances. 

The  same  result  may  be  obtained  without  two  seta 
of  weights,  in  the  following  manner :  Let  W,  W  be 
the  weights  of  any  body  P,  when  weighed  in  both  the 
scales  of  an  imperfect  balance,  whose  arms  are  CA, 

CB,  then  the  real  weight  of  it  is  WsrV^W'xW''.    For 

since  by  the  first  weighing  we  have  W  x  CA=Px  CB, 

and  by    the  second  weighing  W^xCBsPxCAy 

then  dividing  the  first  equation  by  the  second,  we 

W      P 
have   p-=^,  and  consequently  P'ssW'xW*  and 

PssV^W'xW". 


Prop.  VI. 

To  explain  the  construction  and  use  of  the  ^teel« 
yard. 

The  Roman  steelyard  is  an  instrument  for  finding  Oa  the 
the  weights  of  different  bodies,  by  means  of  a  single  lUmua 
we^ht,  which  is  placed  at  a  greater  or  less  distance  from  stccljird* 
its  mlcrum,  or  centre  of  suspension.    It  consists  of  a  ^'''  ^ 
acale,  and  sometimes  of  a  hook  placed  at  the  end  of  the 
shorter  arm  CA,  for  carrying  the  body  to  be  weighed, 
and  of  a  weight  W,  which  is  made  to  slide  along  the 
longer  arm  CB.     When  the  body  P  is  suspended  at  A» 
the  constant  weight  W  is  slipped  along  the  arm  CB, 
till  the  equilibrium  is  indicated  by  the  tongue  or  index 
at  C.    When  this  is  effected,  the  number  at  the  point 
b  indicates  the  weight  of  the  body  P. 

In  order  to  divide  the  arm  CB  of  the  steelyard,  let 
us  suppose  that  M  is  the  weight  of  the  arm  CB,  united 
in  ita  centre  of  mivitjr  ^,  N  the  weight  of  C A,  united 
in  ita  centre  or  gravity  v,  and  O  the  weight  of  the 
scale.  Let  P,  P,  F",  be  the  different  weighu  which 
are  put  into  the  acale;  and  let  an  equilibrium  be  e& 
fiected,  by  placing  the  constant  weight  W  at  the  pointa 
a,  6,  c.  It  therefore  follows  from  Prop.  II.  Cor*  10* 
Chap.  I.  Uiat  there  will  be  an  equilibrium  in  tfaesa- 
|hree  different  cases,  when 

P  xCA+NxCu-l-OxCAsWxCa+MxCffi 
P'XCA4.NxCfi+OxCAssWxC64.MxCiii 
PxCA+NxCu+OxCA^WxCc+MxCw. 

By  subtracting  the  first  equation  from  the  second,  and 
toe  secood  frm  the  diird,  we  obtain 
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^5 


UtdMttfeal 


!PC:PxCAs=Pxa6^ 

p*_P'  X  CA=P  X  i  c,  and 

P'—PxCA 


-         P^-^FXCA  _ 
6  c  =r 5 i  &c. 

Cor,  1.  If  the  weights  P,  P,  P,  &c.  are  in  arithmeti- 
eal  progression,  or  increase  by  equal  differences,  the  di« 
visions  a 6,  be,  &c.  will  form  a  scale  of  equal  parts ; 
and  if  a  6  is  taken  equal  to  CA,  we  shall  have  W=: 
P'_  p,  W=:P*  -.  P',  &c.  or  the  counterweight  equal 
to  the  difference  of  the  arithmetical  progresdon  of  the 
bodies  weighed. 

In  constructing  a  steelyard,  it  is  obvious  that  the 

s 'ed'ih  °    "^^"^  ^^^        formed  experimentally ;  and  the  larger 

•teeiyard.    '"^^  should  be  made  so  strong,  that  it  will  not  bend  by 

Plate  *    ^^  greatest  weight  to  which  it  can  be  applied. 

CCCLXL      The  Danish  and  Swedish  steelyard  is  a  lever  with  a 

Fig.  9.        constant  weight  fixed  at  one  extremity,  and  a  scale*for 

holding  the  body  to  be  weighed  at  the  other  extremity* 

The  point  of  suspension  is  therefore  Tariable,  and  is  ge« 

nerady  a  ring,  as  ahewn  in  Fig.  9,  which  is  movesible 

along  the  lever  till  an  equilibrium  takes  place.     If  we 

•appose  the  weight  W  of  the  whole  steelyard^  exclu- 

ding  the  ring,  to  be  nnited  in  its  centre  of  gravity  D,  and 

P  to  be  that  of  the  body  ta  be  weighed,  then  there  will 

be  an  equilibrium  when  W  x  COsr  P  x  CB,  which  (since 

W  vBD 
CDsBD  —  CB)  gives  CB :-  ^^p  ,  from  which  the 

.    larer  may  be  easilv  mduated. 

The  reader  will  find  very  oopions  details  in  De  la 
Hire's  TraiU  de  Mecamque,  Props.  35,  86,  I7»  and  88, 
respecting  the  graduation  of  steelyards.  For  far- 
ther information  respecting  the  properti^  of  the  lever, 
•ee  Galileo,  DUcwnm^  &c.  vol  ii.  p*  98.  Maclaurin's 
Aeetmni  of  Newtan^s  DUcoveries.  Landen's  Mtmoirt. 
Hamilton's  Egsajfs,  and  PhiL  Trans.  voL  xciii.  p.  113. 
Fonceneix,  Misceilan.  Turin,  tom.  ii.  p.  821.  D'Alem. 
bert,  Mem,  Acad.  Par.  1769,  p.  S8S.  ^pimis,  Nov. 
CommeiU.  Petrop.  tom.  viii.  p.  271-  Van  Swindon's  JPo- 
eUumee  Phgsicw;  and  Vinoe,  PhiL  Tram.  1794-,  p.  SS. 

SscT.  II.    On  the  Pulley. 

• 

•■  thtpiil-     ThepiiSley  ig  a  c^lmdrical  piece  of  wood  or  any  other 
i<7-  hard  substance,  with  a  groove  cut  out  of  its  rim,  for  thd 

parpose  of  allowing  a  rope  to  pass  over  it.  The  cylin- 
der moves  round  an  axis,  whicn  works  in  a  frame  oilied 
the  block.  A  mtem  of  pulleys,  or  a  number  of  them 
combined  together,  is  called  a  muffle,  and  is  either^)!xed 
or  moffeaUe,  aeoofding  as  the  blook  whioh  ooniains  ^e 
pidleya  ia-fixed  or  moveable. 

Prop.  I. 

Ib  asim^  pulley  auppesed  to  be  devoid  of  weight, 
tfien  will  be  an  equtHbrimn  irhen  eadi  iA  the  two 
powers  ia  to  the  weight  is  the  radius  of  tiie  pulley  is  to 
die  arch  of  the  drcumferenoe  of  the  pulley  whidi  is 
MDbraoed  by  the  rope. 


Pif.  IP. 


Let  the  powers  P,  P*,  acting  by  ^e  ropes  MC,  NE, 
passing  over  the  efancfes  M,  N,  and  round  the  pulley 
CGB,  whose  centre  is  D,  be  in  equiKbrio  with  the  weight 
W  suspended  from  Ae  pulley,  then  there  will  be  an 


equilibrium  when  P  :  P':  W=CD :  DF,  CE.  Since  the  M«chani««i 
forces  P  and  Pare  equal,  in  consequence  of  their  being    I*ower». 
in  equilibrio,  we  may  represent  them  by  the  equal  h'nes  ^^^y***/- 
WA,  WB;  then  drawing  AF  parallel  to  MW,  and  BF 
parallel  to  NW,  the  diagonal  WF  will  reprvrsent  there^ 
soltant  of  the  two  powers  P,  P' ;  but  since  this  resultant   / 
is  in  equilibrio  with  the  weight  W  acting  in  the  same 
•  direction  F  W,  we  shall  have  PW  for  the  measure  of  the 
weight  W.     If  we  now  join  CD,  ED.  and  draw  CE, 
we  shall  have  the  two  isosceles  triangles  WBF,  CDE    • 
similar,  because  the  angles  A  and  D,  comprehended  be- 
tween the  eqnal  sides,  are  both  the  supplement  of  the 
same  angle  CWE,  the  quadrilateral  figure  CDE  W  hav- 
ing its  angles  of  C  and  £  right  angles.     Hence 

WB  :  BF  :  WF  =  DC  :  DE  :  CE ; 
therefore  P  :  W,  or  F :  W,  at  radius  is  to  the  chord  of 
the  arch  embraced  by  the  rope.  . 

Cor.  1.  Each  of  the  powers  is  to  the  weight  as  radius 
is  to  twice  the  cosine  of  the  angle  which  each  rope  forms 
with  the  direction  of  the  weight.  As  the  angle'  DCH 
is  equal  to  CWD^  CE  ia  equal  to  twice  its  cosine,  or 
twice  CH. 

CoR.  2.  When  the  two  cords  or  ropes  arc  parallel,  as 
in  Fig.  11.  there  will  be  an  equilibrium  if  each  of  Fig.  Ui 
the  forces  or  powers  P  and  P'  is  one  half  of  the  weight 
or  resistance  W ;  for»  in  this  case,  the  arch  embraced  by 
the  rope  is  180*,  the  chord  of  which  is  equal  to  twice 
the  radius,  and  therefore  each  of  the  powers  is  only 
one  half  of  the  resistance. 

Cor.  3«  When  one  of  the  cords  is  fixed,  as  at  H,  Fig. 
11.  then  we  have  only  one  power  P  in  action,  and,  as 
the  fixed  hook  H  supports  what  was  formerly  support* 
ed  by  P^  the  remaining  power  P  will  keep  the  resist* 
ance  in  equilibrio  when  it  ia  equal  to  ^  W. 

Cor.  4.  When  the  pulley  is  heavy,  and  acts  in  the 
same  direction  as  the  resistance,  we  must  consider  the 
weight  of  the  pulley  as  part  of  the  resistance,  and  there* 
fore  the  resistance  will  be  that  determined  in  the  proposi* 
tion  diminished  by  the  weight  of  the  pulley.  If  the  di- 
rection of  the  resistance  is  differeiit  from  that  of  graviu^^ 
in  which  the  weight  of  the  pulley  acts,  w^have  only 
to  f<»rm  a  paralldogram,  of  which  one  side  expresses 
the  weight  of  the  pulley,  and.  the  other  the  resistance 
found  by  the  proposition,  and  the  diagonal  will  re-* 
present  the  real  resbtnice  and  iu  direction,  which  will 
be  ereater  or  less  than  the  other,  resistance,  according 
as  the  dinection  of  gravity  coincides  with,,or  opposes* 
ihat  of  the  resistance. . 

Prop.  II. 

To  detanaine  the  ratio  of  the  power  to  the  lesist. 
anoe,  when  these  is  an  equilibrium  with  any  numb^ 
of  moveable  pulleys. 

•  Let  D,  D',  D^,  be  a  system  of  moveable  pulleys,  the 
first  of  which  carries  a  weight  W,  and  let  a  cord,  fixed  at 
M,  pass  round  D,  and  be  atUched  to  the  block  of  the 
aeomd  pulley  ly ;  let  another  cord,  fixed  at  N,  pass 
round  the  second  pulley  D,  and  be  fixed  to  the  third 
pulley  ly^'i  and,  in  like  manner,  let  another  rope,  fixed 
at  O,  pass  round  D^^  and  have  a  power  P  applied  to  it. 
Now  the  cord  CD'  is  evidently  stretched  with  a  force, . 
which  is  ta  Was  CE:  CD,  and  is  therefore  equal  to  PX 

my    For  theaame  reason  the  force  with  whkh  C^D^^  b  - 
stretched,  is  equal  to  P  X  ^  X  ^?gr»  '^^  the  force  with 


r 
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Meebanieal     ,  ,  ,   ^,„  .      ,       ^  ^    .    «       CE       C'E'       CE* 
power».   which  CP  i»  stretchcd  >^  P  X  gg;  X  ^g>  X  ^,jy/' 

^  If  ^^  CE 

Hence  there  will  be  an  eqailibriam  when  WsP  X  ^  X 

^X  §^,.  or  when  the  weight  is  to  the  power  tt 

the'  product  of  all  the  chords  of  the  arches  is  to  the  pro- 
duct ofalltheradiL 
FiATE  Cor.  1.  When  the  ropes  are  parallel^  as  in  Fig.  Id.. 

CCCIJCI.  ^  chords  are  equal  to  twice  the  radius,  or  CE=«CD, 
*''*•  ^         and  therefore  there  is  an  equilibrium  when  W:iP  x 

!^X?^X^;  or  calling  CD=l,W=Px2x 
CD       CD        CD  '  ** 

9X2-    Hence  it  follows,  that  if  u  be  the  number  of 

moveable  pulleys,  there  will  be  an  eqailibriam  when 

P:W=1:2». 

Prof.  HI. 

To  determine  the'ratio  of  the  power  to  the  resistance, 
when  there  is  an  eqailibriam  with  any  number  of  fixed 
and  moveable  pulleys,  and  when  the  cords  are  parallel. 

Fig.  14-  Let  Fig.  14.  represent  a  nntffle  of  pulleys,  consisting 

of  three  fixed  pulleys  attached  to  the  block  MN,  and 
three  moveable  ones  attached  to  the  block  RS.  A  cord 
suspending  the  power  P  passes  over  all  the  pulleys,  in 
the  way  represented  in  the  figure,  and  is  attached  to 
the  lower  extremity  N  of  the  block  MN,  while  the  re* 
aistance,  or  weight  W,  is  attached  to  the  lower  end  S 
of  the  moveable  block  RS,  and  is  supposed  to  compre- 
hend the  weight  of  the  moveable  block  with  its  three 
pulleys,  and  of  the  ropes  which  join  them  to  the  fixed 
pulleys.  Then,  since  the  ropes  BV,  CT  make  part  of 
the  same  rope,  they  must  be  eaually  stretohed  by  the 
wvight  W;  for  it  is  impossible  to  conceive  a  rope 
stretched  unequally  in  different  parts  of  iU  length.  For 
the  same  reason^  aU  the  other  parallel  ropes,  DL,  £K, 
FH,  GN,  must  be  equally  stretched,  or  must  bear  equal 
portions  of  the  wmght  W.  Conseauently  eadi  rope 
must  bear  a  part  of  the  weight  equal  to  one- sixth  W  ; 
and  therefore  since  the  rope  BV  is  drawn  downwatrds 

^  with  the  foice  of  ^  W,  there  will  be  an  equilibri- 

nm  if  it  is  drawn  upwards  by  means  of  the  rope  AP, 
with  a  force  P=r^  W.  The  force  P,  therefore,  is  capa* 
ble  of  balancing  a  resistance  of  6  W  hjr  the  intervention 
of  this  muffle  erf  pulleys.  Henoe  it  ioltows,  that  there 
will  always  be  an  equUibrium  when  the  weight  is  to  the 
power,  B»  the  number  of  ropes  which  draw  the  lower 

muffle,  is  to  unity. 

Cor.  There  is  the  same  proporuon  between  the 
power  and  the  resistance  when  the  pulleya  are  in  dif- 
Fig.  15,  le.  ferent  planes,  as  in  Fig.  15,  or  when  all  the  fixed  puU 
leys  are  placed  on  one  axis,  and  all  the  moveable  ones 
upon  another,  as  in  Fig.  l6.  In  Fig.  15.  Ae  pulleys 
have  all  the  same  diameter.  In  Fig.  16.  th^  diminish 
in  arithmetical  progression,  as  in  Fig.  14. 

Prop.  IV. 

In  a  combination  of  moveable  pulleys,  whose  number 
in  n,  suspended  by  separate  and  parallel  rojies,  the  ex- 
tranities  of  each  of  which  are  attached  to  the  weight, 
there  will  be  an  equilibrium  when  P :  W=:  1 :  a*— 1. 


Fia.  17.  In  this  combinatioD,  which  ia  represented  m  Fig.  1 7. 
a  rope  atUched  to  the  weight  at  F  passes  over  the  pul- 
ley C,  and  is  atUched  to  the  block  of  the  pulley  B  ; 
another  rope  attached  at  £  passes  over  B^  and  is  simi* 


larly  fixed  at  A;  and  a  third  rope  attidied  at  D  pasws  Mccliaakal 
over  A,  and  carries  the  power  P.^  ^^^^. 

The  rope  DA  obviously  sustains  a  weight  eqnal  to  P,  ■ 
since  they  are  in  equilibrium.  Hence  the  string  AB 
sustains  a  weight  equal  S  P ;  and  EB,  which  is  in  equi* 
librium  with  it,  a  weight  also  equal  to  8  P.  The  rope  BC 
will  therefore  draw  down  with  a  force  equal  to  fi  P-|- 
8  P=4  P ;  and  FE  must  sustain  a  weight  4  P,  since  it 
baknces  BC.  The  whole  wei^t  W,  therefore,  which 
is  sustained,  will  be  W5=P+2  P+4  P,  &c  which  givea 
P:  W=l  :  14.J2+4,  &c.  to  •  times;  or  as  1  :  2"— 1. 

Fkof.  V. 

In  the  combination  of  puUeys  represented  in  Fig.  18. 
in  whidi  two  pulleys  are  supported  by  one  rope,  there 
wiU  be  an  equilibrium  when  P  :  W=l :  4. 

In  this  combination  of  pulleys,  which  is  called  a  p{^  |«. 
Spanish  barton,  the  rope  AP,  by  which  the  power  P 
is  supported,  passes  over  the  moveable  pulley  A,  and 
roiind  CG  towards  H,  where  it  ia  fixed.  Another 
rope  fixed  to  the  block  of  the  pulley  A  passes  over  BD, 
and  is  fixed  at  E  to,  the  block  of  the  pulley  CG.  Now, 
as  the  rope  AP  supports  a  weight  equal  to  P,  the  rope 
CA  must  also  support  a  weignt  equal  to  P,  and  the 
rope  AB  a  weight  equal  to  fiP.  But  the  rope  GH 
connected  with  CA  is  stretched  with  a  force  equal  to 
P,  and  the  rope  DE  is  palled  upwards  with  a  force 
equal  to  2  P.  Hence  it  follows,  that  since  AC  is  pulled 
upwards  with  a  force  equal  to  P,  GH  with  a  force  equal 
to  P,  and  DF  with  a  force  equal  to  2  P,  the  pulley  CG 
will  be  drawn  upwards  with  a  force  W=P+P+«Psa 
4  P.    Consequently  P :  Wsl :  4. 

Prop.  VI. 

In  the  combination  of  pulleys,  represmited  in  Fig.  19* 
in  which  two  pulleys  are  supported  by  one  rope. 

In  the  combination  of  pulleys  shewn  in  Fig.  19*  •xiA  p}g.  19. 
likewise  called  a  Spanish  barton,  the  rope  PB  passti^ 
round  B,  and  then  round  C,  is  fixed  at  £  to  the  blocx 
of  B.  A  second  rope  fixed  to  the  block  at  B  passes 
over  A,  and  is  attached  at  I  to  CD,  the  pulley  whic^ 
carries  the  weight  W,  It  is  obvious  that  the  ropes  GC 
and  DE,  like  PB,  are  each  stretched  with  a  weight 
equal  to  P.  But  the  rope  BA,  and  consequently  FI,  ia 
stretched  with  a  force  =SP,  because  the  three  ropes 
BP,  GC,  ED,  are  w3x  stretched  with  a  force  =  P. 
It  follows,  therefore,  that  the  pulley  CD  is  drawn  up- 
wards  with  a  force  W=:P+ P+3P=5P.  Hence 
P:  W=l:5. 

SccT.  III.    On  ih  Whed  and  Axle: 

The  wheel  and  safe,  otherwise  called  the  ojm  w  Pm-  On  the 
trochio,  which  we  have  represented  in  Fig.  1.  of  Plate  wheel  asA 
CCCLXII.  consists  of  a  cylindrical  axis  CD,  of  any  dia-  »'•• 
meter,  to  which  is  fixed  a  wheel  AB,  of  a  «ater  duu  ^^^7^ 
meter,  and  having  its  centre  coincident  with  the  axis         ^^ 
of  the  cylinder,  and  its  plane  perpendicular  to  this  axis. 
This  axle  moves  upon  pivoU  at  C  and  D,  fixed  to  an 
immoveable  frame,  so  as  to  allow  the  wheel  to  turn  freely 
about  its  axis.    The  power  is  generally  applied  to  the 
circumference  of  the  wheel  by  means  of  a  rope,  which 
lies  in  a  groove  in  the  wheel's  circumference,  one  end 
of  it  being  fixed  to  the  circumferenee,  and  the  other  to 
the  power  P.    The  resisUnoe  to  he  overcome,  or  the 
weight  to  be  raised,  U  generally  supposed  to  be  a 
weight  W  supended  et  the  extremity  of  thecord  WF, 
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l&aunietlaiid  coiled  round  the  ade  betwMi  E  and  F.   Theaxk    levew  •»  iwlied  to  it  lii  pboe  of  the  wheel,  the  ma- M|^^ 
Powcn.    CD  is  supposed  to  be  horiaontaL  chine  is  commonly  called  a  dgnknm,  which  is  repre-    '^^^^ 

'  sentedin  Fig.8« 


Prop.  I. 

In  the  wheel  and  axle  there  will  be  an  equilibrium 
when  the  power  is  ^to  the  weiffht,  as  the  radius  of 
the  code  is  to  the  radius  of  the  wheel. 

Plats  In  Fig.  9.  let  A  B  be  the  axle,  OH  the  wheel,  and 

cccLXiL  W  the  weight  applied  to  the  point  £,  and  let  the 
Fif.  e.  power  P  be  applied  to  the  point  M  in  the  direction  MC. 
Let  O  be  the  centre  of  the  wheel,  and  K  that  of  the 
axle.  Through  E  draw  a  plane  perpendicular  to  the 
axis  AB,  cutting  it  at  K,  and  therefore  the  radius  KE 
of  the  cylinder  will  be  a  horizontal  line,  or  perpendi- 
enkr  to  the  vertical  £W,  since  £  W  touches  the  cylinder 
at  £.  Through  O,  the  centre  of  the  wheel,  draw  OF, 
another  radius  of  the  cylinder^  narallel  to  KE,  and  on 
Ae  opposite  side  of  the  axis.  This  radius  will  likewise 
be  horiaontal,  and  in  the  plane  of  the  wheel.  Let  two 
forces  W',  W,  each  of  which  is  equal  to  W,  be  applied 
in  opposite  directions  to  the  point  F,  and  in  the  verti- 
cal line  GH,  the  one  W'  acting  in  the  direction  FG, 
and  the  other  W''  in  the  direction  FH.  As  these  two 
opposite  forces  destroy  each  other,  the  equilibrium  of 
the  machine  will  not  be  affected  by  their  application. 
Join  FE,  meeting  the  axis  in  D,  and  bisecting  KO  in 
D,  because  K£=FO;  and  let  us  consider  the  state  of 
the  forces  W  acting  at  £,  and  W  acting  4it  F.  Since 
W=W,  the  effect  of  these  forces  will  be  the  same  as  2  W 
acting  at  D;  but  as  the  point  D  is  in  the  axis  of  the 
cylinder,  which  axis  is  immoveable,  the  force  2  W  can 
have  no  effect  in  altering  the  equilibrium  of  the  ma» 
chine,  or  turning  it  round  its  axis.  The  remaining  forces, 
therefore,  are  P  implied  at  M,  and  W  applied  at  F,  and 
acting  in  the  duection  FH.  But  we  may  consider 
MOF  aa  a  bent  lever  whose  fulcrum  is  O,  and  therefore 
aince  the  forces  applied  at^M  and  F  in  directions  MC» 
FH  perpendicular  to  the  arms  of  the  lever  are  in  equili- 
brio,  these  forces  will  be  inversely  as  the  lengths  of  the 
arms,  that  is  P  :  W=OF  :  OM,  but  since  FOsEK, 
and  W''=  W,  we  have  P :  W=EK  :  OM. 

Hence  it  follows,  that  when  there  is  an  equilibrium  in 
the  wheel  and  axle,  ihe  pmoer  is  to  the  nfOght  as  ths 
radius  of  the  axle  is  to  the  radius  of  the  wheel. 

In  the  wheel  and  axle  the  power  is  sometimes  ap- 
plied to  a  series  of  spokes  standing  vertically  out  of  the 
rim  of  the  wheel,  and  sometimes  to  a  winch  er  handle^ 
which  is  substituted  in  place  of  the  wheel ;  but  in  all 
these  cases  the  ratio  between  the  power  and  the  weight 
remains  the  same,  provided  that  my  are  always  apphed 
at  right  angles  to  the  radius. 

As  the  ropes  by  which  the  power  and  weight  are 
applied  to  the  machine  must  have  a  sensible  diameter, 
the  radii  of  the  wheel  and  the  axle  must  both  be  in^ 
creased  by  the  semidiameter  of  the  rope. 

Cor.  1.  If  the  power  and  weight  act  obliquely  to 
the  radius,  the  power  will  be  to  the  weight  iaversely  aa 
the  perpendiculars  let  fall  from  the  centres  of  the  wheel 
and  the  axle  upon  the  lines  of  their  direction.  As  these 
nerpendiculars  are  a  maximum  when  the  power  is  applied 
in  a  tangential  direction,  this  is  therefore  the  most  ad> 
▼antageous  way  in  which  it  can  be  applied. 

Cor.  2.    If  the  wheel  is  not  placed  exactly  pernen*- 

dieular  to  the  axle,  the  power  will  be  to  the  weight  as 

the  radius  of  the  axle  to  the  co-sine  of  the  deviation  of 

the  wheel  from  the  perpendicular, 

Fif.  8:.  When  th^  axle  is  placed  verticdly,  and  spokes  or 


PaoF.  IL 

To  determine  the  pressures  which  the  po^cr  and 
weight  exert  upon  the  pivots  A  and  B  of  the  wheel 
and  axle. 

In  order  to  determine  the  pressures  which  the  tw6 
powers  P  and  W  exert  upon  tne  pivots  A,  B,  we  may 
substitute  in  place  of  the  force  W  acting  at  E,  a  force 
9  W  acting  at  D,  and  a  force  W«=sW  acting  at  the  point 
F  in  a  direction  opposite  to  that  of  gravity.  But  as  the 
resultant  of  the  forces  P  and  W'^  passes  through  tiie 
point  O,  we  may  transfer  them  to  this  point,  parallel  to 
their  directions,  so  that  if  we  draw'lhrough  the  point  Q 
the  line  OC  and  OH'  parallel  to  MC  and  FH,  we  may 
suppose  the  force  P  to  act  in  the  direction  OC,  and  the 
force  W  or  W  in  the  direction  OH^. .  Hence,  instead 
of  the  two  given  forces  P  and  W  applied  at  M  and  F; 
we  shall  have  three  forces  fi  W,  P  and  W  applied  at 
the  two  points  D  and  O  of  the  immoveable  axis  of  the 
cylindriod  axle.  We  have  therefore  only  to  decompose 
each  of  these  three  forces  into  two  others  parallel  t6 
its  direction,  and  passing  through  the  points  A  and  D, 
and  then  reducing  to  a  smele  force  the  three  constituent 
forces  relative  to  each  of  the  points  A  and  B,  we  shall 
have  the  magnitude  and  direction  of  the  pressure  which 
they  support  If  the  power  P  is  a  weight  acting  bv 
its  gravity,  the  pressure  will  be  vertical  upon  bow 
pivots,  the  parallel  lines  MC,  OC  will  be  vertical ;  the 
two  forces  W  and  P  applied  at  O  will  be  equal  to  the 
single  force  W— P  acting  in  the  direction  OH^  and 
the  pressure  on  each  of  the  pivots  A,  B  will  be  equal  . 
to  the  constituent  of  the  force  2  R,  minus  the  constituent 
of  the  force  W— J*  rdative  to  each  pivot 

In  order  to  calculate  these  pressures,  let 
a  =  length  of  cylinder  AD, 
ft  =  OB,  the  distance  of  the  wheel's  centre  firons 

the  point  B,. 
X  =£  KB,  the  distance  of  the  point  of  applic|ition 

of  the  weight  W,  from  the  same  point 

B,  which  may  vary  for  the  same  wheel 

and  axle. 

Then  we  shall  have 

«--ft  =  KO 
x^ibzzOD 
x  +  lb=BD 
ft..^«.-.|ft=:  AD. 

Let  U  and  V  be  the  constituents  of  the  force  2  W,  pa^ 
rallel  to  the  direction  H,  the  first  U  passing  through 
the  point  A,  and  the  second  V,  through  the  point  B^ 
then  we  shall  have 

U:2W=DB;AB. 

T :  2  W:sD  A :  AB.  But  if  we  substitute  for  DB,  DA 
and  AB,  their  values  as  given  above,  we  shall  obtain 

^^W(6+^>        y^W(ga-.ft-,) 

If  we  call  U'  and  T^  the  constituents  of  the  force 
W  —  P  applied  to  the  points  A  and  B,  we  shall  have 

U;^(W~P)ft^  y^(W^P)(0-ft) 

a        ^  A  . 

Wherefore,  if  we  represent  by  X,  Y,  the:  vertical  pies- 
sure  exerted  on  the  fixed  supports  A  A'  and  BB',  we 
shaU  have  first  X=U  —  U',  and  Y=^V— V'«  and  sub. 


J 
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MfciuiHcai  Btituting  for  these  Ajmbob  their  proper  values,  and  then    wheel  a«d  axle  A'B[ ;  and  W  the  final  weight,  or  the  Mechanicii 


Powfeis* 


Plate 

CCCLXIX* 

Kiff.  *. 


reducing,  we  obtain 


Y= 


\V{a—x)+?(a  —  6) 


a 


If  we  wish  to  take^into  account  the  additional  pressure 
everted  by  the  weight  of  the  wheel  and  axle,  we  must 
consider  the  weight  of  the  cylindrical  axle  as  a  vertical 
force  applied  to  its  centre  of  gravity,  or  to  the  middle 
of  AB ;  and  the  weight  of  the  wheel  as  a  vertical  force 
applied  to  iu  oenUc  of  gravity  O.  If  we  then  repre- 
sent  these  two  weights  by  w  and  «v",  and  decompose  that  is,  the  power  P  is  to  the  weight  W  as  the  pradnct 
each  of  them  into  two  others  applied  to  A  and  B,  we    of  all  the  radii  of  all  the  axles  is  to  the  product  of  the 


force  which  will  be  in  equilibrio  with  P,  by  the  inter*     Powers 
vention  of  the  third  wheel  and  axle  A"B".    Then  call- 
ing R,  R',  R"  the  radii  of  the  wheels,  and  r,  r',  r")  the 
radii  of  the  axles,  we  shall  have  by  Prop.  I.  of  this  Sect. 

P  :  P  =CN     :  CM    =r  :  R      . 
F  :  P'=C'N'    :  CM'  sr' :  R' 
P":  WsrCN'*  :  ^14"=?^':  R'' 

These,  analogies  being  multiplied  term  by  term,  give 

P:  W=:rXr'x^':RxR'xR''; 


shall  find  that  the  value  of  X  must  be  augmented  by  the 
quantity  |  w'+— ,  and  that  of  Y  by  -the  quantity 


i^'4.^!l!L iL;  and  therefore  the  complete  values 

a 

ofXand  Y  willbe, 

X=:^t:^±^^^+Ji.^and 

a 
In  demonstrating  these  two  propositions,  we  have  fol- 
lowed implicitly  M.  Poisson,     Bossut  had  previously 
given  a  similar,  but  a  less  perspicuous  investigation  of        ^^^  ^^  ^y^  ^^.^j^^  j^  ^^^  ^^^  j^  ^^  ^^  ^^^^  ^j^.^,^ 

the  pressures  upon  the  pi^ts  A  and  »*»"**«  ^  ^""^^  ^«    we  have  represented  in  Fig.  4.  the  projecting  poinM  are 


radii  of  all  the  wheels. 

On  Toothed  Wheels. 

It  is  obvious  that  in  the  preceding  propontion,  the  On  toothed 
ratio  of  the  power  to  the  weight  will  remam  the  sama^  wheelf. 
whatever  be  the  way  in  which  the  axle  C'N'  has  its 
force  conveyed  to  the  wheel  AB.  Let  ua  auppoee 
that  the  surface  of  the  pinion  C  N',  and  that  of  the  wheel 
AB,  is  so  rough,  that  when  they  are  in  contact  the  one 
will  move  the  other,  or  that  sharp  points  in  the  pinion 
take  hold  of  the  circumference  of  the  wheel ;  or,  what 
is  the  same  things  that  teeth,  or  projecting  points,  in 
the  one,  lay  hold*of  other  teeth,  or  projecting  pointii 
in  the  other ;  then,  in  all  theee  caaes,  the  ratio  of  the 


Mecanique,  p.  131—137.  Edit  Paris,  1802 

Prop.  III. 

To  determine  the  conditions  of  equilibrium  in  a  ma- 
diine  composed  of  several  wheels  and  several  axles, 
which  have  a  common  axis. 

If  R,  R',  R"  represent  the  radii  of  the  wheels  acted 
upon  by  powers  P,  P',  P",  and  r,  /,  /'  the  radii  of  the 
axles  acted  upon  by  weights  W,  W',W";  then  since 
the  sum  of  the  momenta  of  the  powers,  which  are  ex- 
erted in  turning  the  wheel  in'one  direction,  must,  in  the 
case  of  an  equilibrium,  be  equal  to  the  sum  of  the  mo- 
menta of  those  weights  which  are  exerted  in  turning 
the  machine  in  the  opposite  direction,  we  shall  have 

P>rR+PirH^+i^^R^'«Wx^^ 


Prop.  IV. 


called  teeih,  and  the  wheels  toothed  nketh^  and  the  axles 

In  Fig.  5.  the  system  of  toothed  wheels  has  all  the  Fig.  S. 
axes  parallel,  and  the  teeth  are  prolongationa  of  the  ra« 
dii  of  the  whed,  and  lie  in  its  plane.  In  Fig,  6.  the  teeth  Fig.  S. 
of  the  pinions  only  are  prolongationa  of  the  radiue.   The 
teeth  of  the  wheels  are  perpendicular  to  theradiua,  and 
the  axles  lie  in  a  different  dinection*     In  large  wheels^ 
the  pinions  have  the  form  shewn  in  Fig.  7.  and  are  thenoe.  Fig.  T. 
called  laniems,  and  the  cylindrical  teeth  trmndlts  or 
spittdks. 

In  these  various  combinations^  and  in  odiers  of  a 
more  complicated  nature,  the  machines  may  always 
be  considered  as  a  combination  of  wheels  and  axles,  and 
the  power  mil  altvai/s  be  to  the  reoMtanee  a»  the  product 
of  the  radii  of  oil  the  pinions  is  to  the  product  of  the  radm 
of  all  the  wheels.    - 

The  reader  who  is  desirous  of  pursoing  this  subject, 
will  find  some  very  interesting  problems  of  a  practical 
nature  on  toothed  wheels  in  Boasut's  Traiti  de  Meoa* 
nique,  p.  140;  Camus'  Conrs  de  Matkematique,  liv.  x. 


In  a  machine  composed  of  several  wheels  and  axles  -,    .-        ,.    „     ,      j.    /«     .^  -«  _j 

connected  together  by  ropes,  which  pass  from  the  wheel  Mwi  xi. ;  and  m  Berthoud  s  Trusts  d^Horiogene. 

of  the  one  to  the  axle  of  the  other,  the  power  is  to  the 

weight  as  the  product  of  the  radii  of  all  the  axles  is  to  gicT.  IV.     On  the  Inclined  Plane. 

the  product  of  the  radu  of  all  the  wheels. 

The  inclined  plane  is  any  plain  surface  which  forma  Oa  the  in* 

Let  there  be  three  wheels  AB,  A'B',  A")B'',  Fk.  4.  an  angle  with  the  horizon.    The  inclination  of  ike  plan^  ^^^^ 

and  three  axles  CN,  C'N',  C"N".    Let  the  nower  P  be  is  the  angle  which  its  upper  surface  forma  with  the  ho-  ^^1 

applied  t»a  cord  or  rope  PN,  passing  over  the  axle  CN.  rizon,  and  is  measured  by  ABC,  Fig.  8.    The  line  AB    ^' 

•Let  another  rope  be  coiled  round  AB,  so  as  to  touch  is  called  the  len^h  of  the  plane,  BC  the  length  of  its 

it  at  M,  and  pass  round  the  axle  CN'  of  the  wheel  base,  and  CA  its  height.    This  mechanical  power  is  ge- 

A'B^    Let  a  third  rope,  coiled  round  A'B',  pass  from  nerally  employed  to  keep  in  equilibrium  a  heavy  bodyi 

the  point  of  contact  M'  to  the  axle  C'N''  of  the  third  by  means  of  a  force  which  has  not  a  vertical  direction, 

wheel  AB ;  and  let  a  fourth  rope,  coiled  roond  this  third  In  Fig.  8.  for  example,  if  the  body  D  is  to  be  raised 

wheel,  carry  at  ita  extremity  the  weight  W.    Let  F  be  through  the  height  C A  bv  the  power  of  a  man  directly* 

the  weight  which  the  power  P  could  raise,  or  the  force  he  must  support  the  whole  of  ita  weight ;  but  by  laying 

which  it  could  exert  in  the  direction  MN'),  bv  means  of  it  upon  the  mclined  surface  BA,  a  considerable  part  ^ 

the  first  wheel  and  tada ;  and  P''  the  force  with  which  W  ita  weight  will  be  supported  by  the  plane,  and  ne  will 

will  be  in  equUibno,  by  the  intarvention  of  the  seoond  be  able  to  ndl  it  up  to  the  top  A  by  an  oblii|ue  force. 
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Mechanical  Let  ABC>  A'BC,  be  the  two  inclined  planes^  and  D  Mechanical 

Fowerg.                                         Prop.  I.  *  heavy  body  placed  upon  theni>  and  in  a  state  of  equi»    Powera. 

^*^^Y^'"*'                                                    *  Kbrium.    The  weight  of  that  body  is  exerted  in  the  ver-  ^•^'V^^^ 

In  an  inclined  plane  there  will  be  an  equilibrium  tical  line  DF,  paasing  through  its  centre  of  gravity  D, 

when  the  power  is  to  the  weight  as  the  height  of  the  and  must  be  equivalent  to  two  forces  passing  through 

inclined  plane  is  to  the  length  of  its  base,  multiplied  by  the  points  of  support  £  and  G,  and  perpendicular  to 

the  cosine  of  the  angle  which  the  direction  of  the  power  the  two  inclined  planes  AB,  A'B.    As  the  three  forces, 

makes  with  the  inclined  plane.  therefore,  DE,  DP,  DG,  meet  in  the  same  point  D, 

and  lie  in  the  same  plane,  which  is  a  vertical  one,  and 

Plat*            When  a  body  W  is  placed  upon  a  horisontal  plane,  perpendicular  to  eacn  of  the  inclined  f^anes,  because  it 

CCCLKII.  it  is  obvious  that  it  cannot  be  in  equiiibrio  unless  a  per-  contains  the  vertical  line  DP,  and  the  two  lines  D£, 

^^S*  ^        pendicular  let  fall  Irom  its  centre  of  gravity  cut9  the  DG  perpendicular  to  the  inclined  planes,  it  follows 

plane  within  the  base  of  the  body.    When  the  plane  that  the  common  sections  of  the  two  planes  is  a  hori- 

beoomes  tnclmed  to  the  horison,  tae  same  condition  is  Kontal  line,  and  that  the  body  D  cannot  remain  in 

necessary,  and  another  force  P  is  requisite  to  prevent  equiiibrio,  unless  the  two  planes  which  support  it  have 

it  from  sliding  down  the  plane  in  virtue  of  its  gravity,  their  common  sections  horizontal,  and  unless  its  weight 

In  order  that  an  equilibrium  may  take  plaoe^  the  resul-  is  resolved  into  two  forces  perpendicular  to  die  points 

tant  of  the  two  forces  P  and  W  must  be  in  a  line  per-  of  support.  Through  A^  draw  the  horizontal  line  A'H, 

pendicalar  to  the  plane,  and  their  directions  nrast  lie  in  meeting  AB  in  H ;  then  it  is  obvious  by  Prop.  I.  of  this 

the  same  pUine ;  and  as  the  direction  of  W  is  in  a  verti-  section,  and  Cor.  8.  Prop  L  Chap.  I.  that  the  three  forces 

cal  plane  passing  through  the  centre  of  gravity  of  the  DP,  D£,  DG,  are  to  one  another  as  sin.  GDE  or  GBE, 

body,  the  direction  of  P  must  be  in  the  same  plane,  sin.  GDP  and  sin.  £DP,  or  as  the  sides  DP^  FG,  DG ; 

Let  a  6  0(1,  therefore,  be  a  section  of  the  body  W,  and  that  is,  on  account  of  the  similar  triangles  DGF, 

AfiC  a  section  of  the  inclined  jpteuie,  by  a  vevtlcal  plane  A^BH,  as  A'H,  A'B  and  BH ;  hence  DP :  D£  :  DGs 

passing  through  the  oentre*  or  gravity  D  of  the  body^  A'H  :  A'fi  :  BH.     But  since  the  sides  of  the  triangle 

«nd  let  AC  be  a  vertical,  and  BC  a  horiaontal  line.  Let  A'HB  are  as  the  sines  of  the  opposite  angles,  we  have 

DP  be  the  direction  of  the  (brce  or  weta^t  W,  and  D£  DP  :  D£  :  DGzrsin.  HBA' :  sm.  ABC  :  sin.  A'BC  ; 

the  direction  of  the  Ibroe  P,by^wydi  Wis  held  in  equi-  that  is,  the  weight  which  was  represented  by  DP  is 

kbrium,  D  the  point  of  their  intersection,  and  DG  a  represented  by  the  sine  of  the  mutual  inclination  of  the 

-perpendicular  let  fall  fVom  that  point  upon  UiepUmeAB.  two  planes,  and  the  pressures  upon  each  plane  are 

*    Since  DG  is  the  direction  of  the  resultant  c^  the  reciprocally  proportional  to  the  sines  of  their  inclination 

foreea  P,  W,  acting  in  the  directions  D£  and  DP,  to  the  horiaon. 

we  shall  have  by  Cor.  8.  of  Prop.  I.  Chap.  I.  P :  W=s  Cor.  1.  When  the  mutual  inclination  of  the  planes 

am.  PDG  :  sin.  £DG.     But  smce  FDGa ABC,  -  we  ABA'  is  a  right  angle,  the  pressure  against  one  of  the 

1,               vT\r>       •      A»/^       AC      __               .  planer  is  to  the  weight  as  the  sine  of  the  inclination  of 

have  sin.  FDG=  sm.  ABC  =  -g^.     Hence  we  have  ^e  other  plane  is  to  radius,  or  as  the  height  of  the 

AC  '**"*®  P^***®  ^8  ^  ^  length.    This  follows  from  the  case 

P  •  ^^  BC '  ""*'  EDG,  and  multiplying  by  BC,  we  ^  Prop.  I.  of  this  section,  when  the  power  acts  parallel 

«kf.;n  P  .  w—  Ar  .  nr  ^  -;«   -cr^n      n  .#.  -cr^  a    *u  ^^  ^®  plane;  for  the  pressure  against  the  first  inclined 

1^Ihi^f^Aill^^^f.i^^    '    ^^^  ^P^'^J!  pJane^rforms  the  same  part  with  regard  to  the  se- 

A^iB^eJ^^^il^^^  S,  nrntl' IS  ^"^  »«  »  P^^^"  '^^'''^^  ^^^^  opposite^direction,  and 

t.U.  h^!^^J^ni     ^    ?n^^  A^  **  •  '****  P«^»^J«^  ^  ^e  length  of  the  second ^ane. 

angle ;  hence  co.,  EO A=sin.  EDO,  and  *^Cor.  2.     When  one  of  the  planes  is  horizontal,  the 

P  :  W=AC  r  BCxcos.  £OA;  pressure  upon  it  will  be  equal  to  the  whole  wei|^ht  of 

that  i.,  the  power  is  to  the  weight  as  the  height  of  the  '^'  ^"^^^  ""^  ''^"'  ^P^'^  "^^  ^'^"'  ^^'  ^^^  ^*^*^- 
fi^ne  is  to  the  length  of  its  base,  multiplied  by  the  co- 

Si3."di*rf£2*i'*  ^  dirtotioo  of  the  power  forms  when  .  body  rests  upon  more  thui  two  inclined 

f„-  t      vauH'^   n  •         I'-j  •      J-    ^-  pl«ne8,  the  common  sections  of  these  planes  may  have 

•a^M  to  SJ^S!  *Sr   J^"  '^f^A  *"!T?"  **""*  P^^tions  with  regard  to  the  horizon ;  and  the 

•SdlS a2nJf.  i^Hi^'.^h^P    w  Vr'iS^''  investigation  of  the  pressures  upon  the  phies  i.  no 

STt^f  S^f!!^     •  ?T^       i^"  *lu  ^l^'J^'  iongtra.  determmate  problem,  if  we  adhew  strictly  to 

j£e"Ltr^s;roft:Lr  "*•'•*''  """^  foi;?7si=?d^i"^'='''^"^^ 

"SiTl?!^^  P*^    "T  '^k'^^^?""  ^  "*?'*'  ing  in  »  ^^g^^  Jine.  the  pressur;  may  £»  determined 

AC^^c'f'^t^iJi^^  the  weight  when  by  the  following  theorem,  which  w..fir«  given  by  Eu- 

kfel^^l^^.  '•*''''*^'**'"'*"*'~  "«"«  ^«  ««'"«*'•'.  printed  in  the-  f£m.  Acad.  ^ 

M  lew  or  greater  than  45  .  ^^,  ^„  j^gg^  ^^  ^g     ^,  demonstration  is  taken 

from  Bossot. 

Prop.  II.  Let  ABC,  Fig.  10.  be  three  points  of  support.    Job  Fig.  la 

w    u^j     -^n          J       ,     ..            ...          .,.  ^^>  ^^»  ^^>  *^**  suppose  that  a  perpendicular  let  fall 

It  a  body,  influenced  only  by  gnivity,  ism  equili-  fVom  thetentre  of  gravity  of  the  body  cuts  the  horizon- 

torium  between  twarachned  planes,  the  pressures  upon  tal  plane  ABC  irt  P.    Draw  APD.  PB,  and  PC.    Let 

the  planes  wiU.be  reciprocal^  proportional  tx>  the  smes  W  be  the  weight  of  the  body,  and  x,y,  z.  the  three  un^ 

•        _2^          *^  ^^  *"®  horaon,  rfnd  the  absolute  known  pressures  upon  the  three  poinu  A,  B,  C.     If 

;weignt  of  the  bojiy  will  be  represented  by'the  sineof  we  now  resolve  the  weight  or  force'  W  into  two  other 

the  angle  formed  by  the  two  planes.  .vertical  forces  whicb  p^ss  through  the  nointa  Aaad  D 
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Powers,    the  force  passings  through  A  will  be  — ^rr^ 
cccLxir.  ^^^^^^P'^^^  the  pressure  upon  A.  Hence  «=: 

Fig.  10. 

The  second  which  passes  through  D  will  be 
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Bcreir. 


Fig.  11. 


which 

WxDW 

AD 
WxAP 

~AD    ' 


and  if  we  resolve  it  into  two  other  forces,  which  pass 
through  the  other  points  of  support  B^  C,  and  which 
will  therefore  express  the  pressures  upon  these  points, 

v  111,  WxAW      DC      ^        WxAW 

we  shall  havej,  =-^g-  X  ^.  and  .  =-j^^-  X 


DB 

*BC 
DC 

BC 


Hence  W:jr:^:«s:W 
W  X  AW     DB 


WxDW     WXAW 

■         I  .1  .       —  — 

AD      • 


'      AD      ^ 
or  W :  «  :  y  :  «  =  BC  X  AD  : 


A  BC ' 

BC  X  D W  ;  AW  X  DC  :  AW  X  DB.  But  since  the  two 
triangles  ABC,  WBC,  which  have  the  same  base  BC, 
have  heights  which  are  as  the  lines  AD,  WD,  we  shall 
have  ABC  :  WBC=BC  x  AD  :  BC  x  WD,  and,  forthe 
same  reason,  WBC  j  WDC  =  BC  :  DC,  and  WDC : 
"WACisWD  :  AW.  Hence  if  we  write  these  propor- 
tions above  one  another,  and  multiply  them  in  tneir  or- 
der, we  shall  have  WBC  :  WAC=BCx  WD  ;  DCx 
AW,  and,  in  like  manner,  WBC :  WAB=:BC  X  WD  : 
AW  X  DB.  Consequently  P  :  »  :  v  :  2= ABC  :  WBC  : 
WAC :  WAB. 

When  the  three  points  of  support  A,  B,  C,  are  in  a 
straight  line,  the  triangles  ABC,  WBC,  WAC,  WAB 
vanish,  and  the  ratio  of  the  forces  W,  x,  u,  z  cannot  be 
determined.  See  D'Alembert's  Opuscules,  torn.  viii. 
p.  36. 

If  the  body  is  supported  bv  more  than  three  points, 
the  problem  is  necessarily  indeterminate,  whatever  be 
the  position  of  these  points.  In  order  to  render  it  de- 
terminate in  j^eneral,  Euler  considers  the  plane  upon 
which  the  points  of  support  rest  as  formed  of  soft  clay, 
And  supposes  that  the  pressures  of  the  points  of  sup- 
port are  proportional  to  the  quantities  or  depths  to  which 
Xhe  feet  of  the  body  sink  in  the  day. 

Sect.  V.     On  the  Screw, 

The  screw  consists  of  a  right  cylinder  of  wood  or 
metal,  having  a  rectangular  or  a  triangular  prism  wrap- 
ped or  coiled  round  it,  in  such  a  manner  that  one  of  the 
faces  of  the  pjrism  is  applied  to  the  convex  or  concave 
sur&ce  of  the  cylinder,  and  one  of  the  sides  of  the 
prism  always  forms  an  acute  angle  with  the  axis  of 
the  cylinder,  this  angle  being  every  where  the  same. 

In  order  to  form  a  correct  idea  of  the  formation  of  the 
screw,  let  AD  be  a  smooth  cvlinder,  and  let  a  A  c  d  be 
a  portion  of  a  thickness  equal  to  the  required  depth  of 
the  threads  of  the  screw  unfolded  from  its  surface,  so 
that  when  it  is  again  replaced  round  the  cylinder,  the 
faces  ad,  be,  may  meet  and  unite  in  a  pkne  passing 
through  the  axis  of  the  cylinder.  Divide  a  d  into  any 
number  of  equal  parts,  and  be  into  .the  same  number. 


perpendicular  to  the  surface,  so  as  to  embrace  a  space 
equal  to  the  breadth  of  each  thread.  If  we  now  wrap 
tms  solid  rectangle  round  the  cylinder,  so  that  every 
.part  of  it  occupies  the  same  situation  as  before  it  was  un- 
folded, and  suppose  the  narts  ahb,h'  hffgi  gf^  e  d,  and 
d'  e^  c,  to  be  cut  away,  leaving  only  the  parts  included 
between  the  parallel  fines,  we  shall  then  nave  a  rectan« 
^ufaur  prism  wrapped  round  the  cylinder.    The  end  c  of 


the  portion  de  will  obviously  join  exactly  to  g,  and  the  'Msehanieai 
endy*to  /i,  and  these  portions  will  form  a  regular  spiral    fowert. 
or  thread.    Any  of  the  portions  de^  d'  gjf*  ff  orhb  '"^  t  »— '' 
b'h',  is  criled  a  thready  because  it  goes  once -round  the 
cylinder  ;  and  the  spaces  c  e,  ef^fb,  are  called  the«2is^ 
iance  of  ike  threads.  A  screw  thus  formed,  is  represent- 
ed in  i^'ig.  12.  and  is  called  a  male  screw  with  rectan*  Pig,  j^. 
gular  threads. 

If  the  planes  by  which  the  portions  d'  ^  c,  &c.  are  sup* 
posed  to  be  cut  out  or  removed,  are  not  perpendicular 
to  the  plane  abed,  but  are  equally  inclined  to  it,  and 
meet  at  its  outer  surface,  the  thread  which  is  left  will 
be  triangular,  as  is  shewn  in  Fig.  IS.  Pig.  is. 

When  the  screw  is  formed  on  the  inner  snr&ce  of  a 
hollow  cylinder,  it  is  done  in  a  similar  manner,  with 
this  difference  only,  that  we  must  now  suppeee  the 
threads</e,g;/to  be  cutout  and  removed,and  the  portions 
df^c,  iec  to  remain.  Instead  of  being  a  solid  prism  there* 
fore  wrapped  round  the  circumference,  it  is  a  rectangu- 
lar or  a  tnangular  groove  rising  spirally  round  that  cir- 
cumference. In  this  case  it  receives  the  name  of  the,^ 
male  screw.  Hence  it  is  obvious,  thai  if  a  male  and  female 
screw  are  made  of  the  same  dimensions,  the  elevated 
thread  of  the  fonner  will  enter  the  grooved  thread  of  the 
latter,  and  whichsoever  of  them  is  fixed,  the  other  may 
be  made  to  advance  upon  it  by  turning  it  about  its  axis. 
Two  female  screws  are  shewn  in  Fig.  14, 15.  p.    -^  .  ^ 

In  considering  the  screw  as  a  mechanical  power,  we  ''*  ^ 
must  regard  the  male  screw  as  fixed,  and  carrying  a  ie- 
male  screw,  which  constitutes  the  weight  or  resistance 
when  it  acts  by  its  own  gravity,  or  carries  a  load.  A 
lever  is  generally  inserted  through  a  square  opening  in 
the  head  of  the  male  acrew,  and  the  power  is  appied 
to  the  end  of  the  lever« 


Prop.  I. 

In  the  screw,  an  equilibrium  will  take  place  when 
the  power  is  to  the  weight  as  the  distance  between  the 
threads  of  the  screw  is  to  the  circumference  of  a  drcle» 
whose  radius  is  the  distance  of  the  point  of  application 
of  the  power  from  the  axis  of  the  screw. 

Let  AB  be  a  fixed  screw,  (Fig.  16.)  and  CD  a  female  pjg,  j^, 
screw,  which  is  made  to  rise  upon  the  male  screw  by 
the  lever  DE,  fixed  into  the  female  screw  at  D.  We 
may  consider  the  mass  CD  as  a  weight  W  rising  along 
the  inclined  face  of  the  screw  by  a  power  P,  applied  at  r, 
and  acting  in  a  horizontal  plane.  Now,  since  the  weight 
CD  or  W  is  sustained  by  the  threads  of  the  male  screw, 
we  may  conceive  that  this  weight  is  distribnted  over 
various  points  of  the  screw  with  which  it  is  in  contael,  . 
and  tlierefore  divided  into  small  elementary  weights, 
one  of  which  is  w.  In  like  manner,  we  may  conceive 
the  power  P  divided  into  the  same  number  of  elemeii« 
tary  powers  p,  acting  parallel  to  one  another,  and  by 
means  of  which  a  weight  w  is  kept  in  eouilibrio. 

We  may  now  conceive  the  surface  of  tne  thread  of  the 
screw  as  divided  into  an  infinite  number  of  portions  by 
horizontal  planes,  or,  what  is  the  same  thing,  into  an 
infinite  number  of  small  incb'ned  planes,  whose  inclina- 
tion to  the  horizon  is  the  same,  namely  edc.  Fig.  11. 
and  is  equal  to.the  complement  of  the  inclination  of  the 
surface  of  the  threads  to  the  axis  of  the  cylinder.  We 
have  now,  therefore,  to  determine  the  ratio  of  p  to  m 
upon  a  plane  of  this  inclination,  the  power  p  being 
supposed  to  act  parallel  to  the  base  of  the  plane.  Let 
B  be  the  lengdi  of  its  base,  and  H  its  height.  Then  we 
havep:i9=H:B.  But  since  a  single  thread  of  the  screw 
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Meehihteri  eombinMia  inibite  namb«r  of  thef0  elementaxy  indxom 
Fowtm    ^  pbmei^  and  as  the  sum  of  all  these  bases  is  equal 
to  ab.  Fig.  11.  or  the  circumference  of  the  cylinder, 
while  the  sum  of  their  heights  is  equal  to  c  e,  the  dis- 
tance between  the  threads^^we  shall  have  H:B=c^:cc^ 

andp :  jvsc  tied,  and  nzz- •    If  we  now  suppose 

tiiat  the  weight  nr,  instead  of  being  supported  by  the 

power  jff  is  supported  by  elementary  powers  ir,   ir, 

composing  a  power  n,  and  acting  at  the  end  £  of  the 

lever  OE,  then  since  both  the  powers  p,  x,  are  in  equili- 

brio  with  tv,  we  may  consider  them  as  applied  to  the 

points  w  and  £  of  the  lever  0£^  whose  fulcrum  is  G. 

Hence  w  :  fPssO  fv  :  OE.   But  since  the  circumferences 

of  drcles  are  as  theur  radii  ir:  wzz  Circ.  O  tv  :  Circ. 

OE ;  by  multiplying,  therefore,  this  analogy  by-  the 

farmer,  vis.  p:  wz=  ce  :  cd;    and  considering  that 

Circ.  O  fv=c  a,  we  obtain  w :  vniCirc.  OE :  c  e,  and  w^z 

••XCirc.  OE        ,       ,  «♦,,,, 

•  j  and  as  the  same  is  true  of  all  the  other  ele* 


Fig.  IT. 


Fig.  17. 


ce 


ir/XCirc.OE 


ct 


mentaTy  powers  and  weights,  we  haven^= 

*«»''— ^  ^c.  Hence  adding  these  equations, 

and  considering  that  w+t^+n/',  &c.  =  W,  and  w+ 
iZ+it^'szn,  we  shall  have 

-„      nCirc.OE 

ce 
that  is,  the  power  is  to  the  weight  as  the  distance  be- 
tween the  threads  of  the  screw  is  to  the  circumference 
of  a  circle,  whose  radius  is  the  distance  of  the  point  of 
application  of  the  power  from  the  axis  of  the  screw. 

Cor.  Hence  it  follows,  that  the  power  of  the  screw 
increases  as  the  distance  between  the  threads  diminishes, 

DxF.  A  screw  is  called  an  endless  screw  when  it 
works  in  a  toothed  wheel,  as  shewn  in  Fig.  17.  The 
power  applied  to  the  handle  H  draws  the  male  screw 
CD,  die  threads  of  which  cut  at  A,  upon  the  teeth  of 
the  wheel  AB.  When  a  common  screw  raises  a  weight, 
as  in  Fig.  16.  the  operation  terminates  as  soon  as  the 
body  CD  reaches  the  end  of  the  screw  ;  but  in  the  pre- 
sent case,  the  eflTect  of  the  screw  is  merely  to  turn  the 
fixed  wheel  round  its  axis,  so  that  the  operation  never 
terminates,  and  hence  it  is  called  an  endless  screw. 


Prop.  IL 

In  the  endless  screw,  there  will  be  an  eqmlibriom 
when  the  power  is  to  the  weight  as  the  distance  of  the 
threads,  multiplied  by  the  radius  of  the  axle,  is  to  the 
disUnce  of  the  power  from  the  axis  of  the  screw,  mul- 
tiplied by  the  wheel's  radius. 

Let  the  screw  CD  be  employed  in  raising  a  weight 
W,  attached  to  a  rope  coiled  round  the  axis  of  the  wheel 
AB,  by  means  of  a  power  P  applied  at  H.  The  whole 
being  supposed  in  equilibrium,  it  is  obvious  that  the 
whole  power  of  the  screw  is  exerted  upon  the  acting 
tooth  of  the  wheel.  Let  this  power  be  called  p.  Then 
we  have  by  the  last  Prop.  P  :  p=distence  of  threads  of 
Screw  :  circ.  DH.  But  the  power  p  is  obviously  ap« 
pKed  to  the  teeth  of  the  wheel  in  the  direction  of  the 
tangent;  and  therefore  we  have  o  :  Wzsrad.  of  axle  : 
rad.  of  wheel.  Conseauently,  multiplying  these  analo- 
gies, we  have  P :  W=di8tance  of  threads  of  screw  x  wd. 
of  axle  :  circ^  DH  xrad.  of  wheeL 


A  new  method  of  Applying  sevews  has  been^  proposed  Maebsnlei^ 
by  Mr.  W.  Hunter,  and  fiUly  described  in  the  PhiL  ^^o^*"- 
Trans,  for  1781,  vol.  Ixxi.  p.  58.    Let  the  screw  CD,  p~  »  ~ 
Fig.  18.  have  a  number  of  threads  in  an  inch  equal  to  gocLXIl* 
0,  work  in  a  plate  of  metal  AB^  Within  the  male  screw  pig.  ^8. 
CD  there  is  formed  a  femsle  screw,  which  receives  the 
smaller  screw  D£,  which  has  a-f- 1  threads  in  an  inch. 
The  apparatus  AFGB  prevents  the  screw  D£  from 
tumix^  round  along  witn  CD.    If  the  handle  CKL  ia 
BOW  tamed  a  times  round,  the  screw  CD  will  rise 
through  the  height  of  an  inch,  and  if  DE  is  supposed 
to  move  along  with  it,  the  point  E  will  likewise  rise  an 
inch»    If  the  screw  D£  is  now  turned  a  times  back-  . 

ward,  the  point  E  will  descend of  an  inch,  and  the 

result  of  both  these  opposite  motions  will  be  to  cause 

the  point  £  to  rise  1  — -=z  — -  of  an  inch*    But 

'^  fl+1        0+1 

if  DE  is  prevented  from  moving  when  CD  is  turned  a 
times  round,  the  effect  will  be  the  same  as  if  it  had 
moved  a  times  round  with  CD,  and  had  been  a  times 

turned  back :  that  is,  it  will  advance -of  an  indi. 

By  one  turn  of  the  handle  CKL,  therefore,  it  will  move 

upwards x  — = of  «n  inch.     Hence  if  A  is 

^  a+l       a      a^+a 

the  length  of  the  handle  CK  in  inches,  the  power  gain* 
ed  by  the  machine  will  be  as  —  a' 4-0X6.28326  to  1. 
This  form  of  the  screw  Mr.  Hunter  has  proposed  to  ap- 
ply to  the  single  and  double  microscope,  for  the  pui^- 
poses  of  adjustment ;  to  the  micrometer,  and  to  a  jack  . 
for  raising  great  weights  through  a  small  height. 


S<CT.  VI.    On  the  Wedge, 

A  wedge  is  a  triangular  prism  ABCDEF,  Fig.  ig.  On  tbr 
which  is  introduced  into  a  cleft  or  opening  in  any  body,  wedge^ 
for  the  purpose  of  separating  the  two  parts  of  which  it  ^'8*  ^^* 
consists.  The  part  ABCD  is  called  the  head  or  back  of  the 
wedge,  EF  its  edge,  FH  its  altittide,  and  AEFB,  CDFE, 
\t% faces.  It  is  called  an  isosceles,  a  rectangular,  or  a  sca^ 
lene  wedge,  according  as  the  trianffle  FBD  is  an  isosceles, 
a  rectangular,  or  a  scalene  trian^e.  The  common  pur- 
poses to  which  the  wedge  is  applied  are  those  o/cleav-i 
ing  wood  and  cutting  masses  of  stone  out  of  a  quarry ; 
but  all  instruments,  such  as  knives,  swords,  chissels,  &c. 
may  be  regarded  as  wedges  when  they  act  at  right 
angles  to  the  cutting  surface;  but  when  they  act 
obliquely  to  their  edge,  and  are  made  to  cut  by  a  sort  of 
drawing  motion,  in  which  case  their  power  is  greatly 
increased,  the  process  of  cutting  resembles  more  the  ac- 
tion of  a  saw.  A  pair  of  scissars  is  a  compound  ma- 
chine, uniting  the  power  of  the  lever  with  that  of  the 
wedge.  The  wedge  is  sometimes  employed  also  for 
raising  weights,  and  for  compressing  bodies.  •• 

The  power  which  is  commonly  applied  to  the  wedge 
is  the  blow  of  a  hammer  upon  its  head  ABCD ;  and  we 
have  therefere  to  determine  the  force  which  will  be  ex- 
erted upon  the  two  faces  of  the  Wedge,  and  in  a  direc- 
tion perpendicular  to  them. 

Prop.  L 

If  a  force  is  exerted  perpendicularly  on  the  bead  of 
a  wedge,  it  will  be  to  the  resistance  which  the  parts  of 
the  bc^y  oppose  to  its  action  as  the  head  of  the  wedge 
is  to  the  sum  of  its  sides. 
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M«ohinfc!ai  Let  a  irvdgpe  ABC  be  introauded  into  a  deft  of  the 
Powert.  i^y  fi/iif^  for  the  purpose  of  separating  its  two  parts 
^^  M,  N,  and  let  the  force  be  applied  perpendicularly  td 
the  head  in  the  direction  DF,  lying  in  tbe  plane  ABC 
Then  it  is  obvious  that  as  the  force  OF  can  only  be  de- 
stroyed or  balanced  by  the  resistanoe  which  the  body 
opposes  to  the  separation  of  its  parts^  it  may  be  resolved 
into  two  forces  directed  to  the  point  of  resistanoe  GH, 
and  perpendicular  to  the  forces  AC,  BC  of  the  wedge, 
whidi  we  may  consider  as  tangents  to  the  points  of  re* 
aistance  at  G  and  H.  The  force  DF,  therefore,  and 
the  two  resistances  at  G  and  H^  are  in  the  same  plane, 
and  meet  in  the  point  F.  If  we  therefore  call  these 
three  forces  P,  P,  P'^,  and  consider  that  their  directions 
FE,  FG,  FH,  are  respectively  perpendicular  to  the  three 
aides  AB,  AC,  BC  of  the  triangle  ABC,  we  shall  have 
(Cor.  7.  Prop.  I.  Statics,)  P :  W  :  W'=AB :  AC  :  BC, 
and  consequently  P:  P+F'=Afi :  AC-|.  BC.  But  since 
the  forces  exerted  at  G  and  H  are  destroyed,  in  conse- 
quence of  the  equilibrium  by  the  equal  and  opposite  re- 
sistances which  are  to  be  opposed  to  them  on  these 
points,  and  which  we  call  W  W',  we  have  P'= W',  and 
F'=W" ;  and  therefore  P :  W+ W"=AB  :  AC+  BC: 
that  is,  the  force  exerted  on  the  head  of  the  wedge  is  to 
the  sum  of  the  resistances  as  the  head  of  the  wedge  is  to 
the  sum  of  its  two  sides. 

Cor.  1.  If  the  section  of  the  wedge  is  an  isosceles  tri- 
angle ;  that  is,  if  BC= AC,  we  shall  have  P :  W'+ W^= 

AB 

AB  :  t  AC=  --r- :  AC ;  and  therefore  the  force  exert- 

2 

ed  perpendicularly  on  the  head  of  the  wedge  is  to  the 
sum  of  the  resistances  which  are  opposed  to  its  action 
as  half  the  head  of  the  wedge  is  to  one  of  its  sides. 

Cor.  2.  As  the  power  of  the  wedge  increases  as  AC 
lengthens,  and  as  AB  diminishes,  a  very  high  degree 
of  mechanical  fMwer  mav  be  exerted  by  the  wedge  by 
very  small  blowa  upon  its  head.  In  practice  it  is  the 
custom  to  use  at  first  very  small  wedges  with  small  an- 
gles, and,  when  they  are  sunk  in  the  body  to  be  cleft, 
larger  wedges  with  larger  angles  are  successively  ap- 
plied till  the  purpose  is  accomplished. 

Sect.  VIL    On  the  Rope  Machine. 

When  a  body  is  drawn  or  suspended  by  means  of 
a  single  rope  acting  in  the  direction  of  its  length,  the 
rope  does  not  perform  the  part  of  a  machine,  as  the 
power  which  is  applied  to  the  body  is  neither  increased 
nor  diminished,  nor  in  any  way  altered  by  the  inter- 
vention of  the  rope ;  but  if  the  rope  is  fixed  at  one  end, 
and  if  a  power  is  applied  to  an  intermediate  point  of  the 
rope,  so  as  not  to  act  in  the  direction  of  the  rope,  the 
body  at  the  other  end  of  the  rope  will  be  acted  upon 
with  a  force  different  ftom  that  which  is  applied,  and 
therefore  the  rope  becomes  in  this  way  a  mechanical 
power,  in  which  state  it  is  called  the  rope  or  funicular 
machine. 

Paop.  I. 

.  If  a  weight,  suspended  by  a  rope,  is  held  in  equili- 
brium by  means  of  two  powers,  acting  at  the  ends  of 
ropes  all  meeting  at  the  same  point,  the  three  forces 
will  be  each  to  one  another  as  the  sines  of  the  angles 
farmed  by  the  dirtctiona  of  the  other  two. 


On  the 
rope  ma- 
chine. 


rL4Ta  Let  the  weight  W  (Plate  CCCLXIII.  Fig.  1.)  be  in 

cccsuii.  equilibrio  with  the  two  powers  P,  V,  applied  at  the  enda 
FIf.  I. 


of  the  ropes  PA,  P^A,  liieii  it  itobviona  that  the  resultant  MsdiaiiMI 

of  the  two  forces  P,  P  must  be  equal,  and  opposite  to    Powerc. 

die  weight  W.    But  as  theee  forcee  are  all  in  the  same 

plane,  i?  we  toke  AD  to  represent  the  weight  W  as  the 

resultant  of  P  and  P',  we  shall  have  by  Prop.  I.  Statics, 

W  :  P  :Ps=AD  :  AB  :  AC,  or  BD ;  that  is,  the  three 

forces  are  to  one  another  as  the  sides  of  the  triangle 

ABD ;  but  as  the  sides  are  to  one  another  as  the  sines 

of  the  opposite  angles,  we  have  W  :  P  :  P  ss  sin.  PAP 

(ss  ABD):  sin.  PAD  (saBDA)  :  sin.  PAD. 

CoR.  However  small  the  weight  W  is  in  praportioa 
to  the  powers  ]P,  P  by  which  it  is  sustained,  the  ropes 
PA«  P'A  must  always  form  an  angle  at  A,  which  will 
approach  to  180%  aa  the  weight  beawMS  infinitely 
smaU. 

Prop.  IL 

To  find  the  position  which  a  weight  W,  Fig.  2.  ought  Fig.  & 
to  take,  when  suspenfled  by  a  running  ring  A  to  the 
rope  PAP',  the  extremities  of  which  are  fixed  at  P  and 
P. 

Through  the  point  P  draw  PQ  parallel  to  the  hori-i 
zon,  and  through  P  the  vertical  line  £PF,  meeting  PA 
prolonged  in  F,  and  PQ  in  E.  The  running  ring  at  A 
will  obviously  descend  along  with  the  weight  W,  till  it 
has  the  same  direction  with  respect  to  the  two  ropes 
PA,  PA;  that  is,  till  PAD=PAD.  But  PADs 
PFP,  and  PAD=APF  ;  consequently  the  triangle 
AP'F  is  isosceles,  and  AF= AP.  Now  in  the  right  an- 
gled triangle  PEF,  the  side  PF  is  known^  since  PFs; 
PA+AF=PA-f  AP,  or  the  length  of  the  rope;  and 
as  P  and  P  are  given  in  position,  rE  is  likewise  known  ; 
and  therefore  PFP  may  be  found  by  plain  trigonome- 
try. In  order  to  determine  the  place  of  the  node  A,  let 
a  circle  be  described  from  the  point  P  as  a  centre,  and 
with  the  radius  PF:=PA4.  AP',  cutting  EPF  in  F,  and 
then  making  the  an^le  £PQ=;£FP;  and  prolonging 
QP  till  it  meets  PF  in  A,  the  point  A  will  be  the  place 
of  the  node  required. 

Such  of  our  readers  as  wish  to  investigate  this  sub* 
ject  farther,  are  referred  to  Bossut's  Trait6  de  Mecu' 
nique^  p.  76 ;  Poisson's  TraiU  de  Mecanique^  tom.  i.  p. 
18i»  and  477;  and  Bridge's  Treatise  on  Mec/ianics, 
Sect.  X. 

Sect.  VIII.     On  the  general  LatP  of  Equilibrium  in 
simple  and  compound  Machines, 

In  all  the  combinations  of  the  simple  mechanical  General 
powers  which  we  have  just  described,  the  condition  of  lawofequi- 
equilibrium  may  be  easily  computed,  by  tracing  and  cal-  librium  in 
culating  the  effects  of  all  its  separate  parts,  the  effect  pro-  nB^chincs. 
duced  at  one  part  being  always  considered  as  the  power 
which  is  applied  to  the  next  part     The  relation,  hew« 
ever,  between  the  power  and  the  effect  may  be  o^ 
Uined  by  a  very  simple  rule,  deduced  from  the  princi- 
ple of  virtual  velocities  ;  namely,  that  if  the  points  of 
the  machine,  to  which  the  power  and  the  resistance  are 
applied,  be  made  to  describe  an  infinitelj^  small  space* 
the  power  will  be  to  the  weight  or  resistance  aa  the 
space  described  by  the  point  to  which  the  weight  or  re* 
sistance  is  applied  is  to  the  space  described  by  the  point 
to  which  th6  power  is  applied ;  that  is,  if  P  is  the  power^ 
W  the  weight,  o  the  space  described  by  the  power,  and 
i»  the  space  descnbed  by  the  weight,  we  shall  have 
P :  W=fv  :p;  or,  what  is  the  same  Ihingi  the  power 
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R^anlcal  is  lo  the  weight  u  the  velodty  of  the  weight  is  to  the  by  the  spaces  desctibcd  in  equal  tiwee^  two  bodies  de-  Deicent  of 

l^T*^^  velocity  oF  the  power ;  and  hence  is  deduced  the  well-  scending  along  A  a  and  A  6  will  arrive  at  a  and  b  at    Incline* 

^  ^         known  principle  in  mechanics,  that,  in  all  combinations  the  same  insUnt.     If  we  now  'describe  a  circle  passing    **'«"«»• 

of  the  mechanicsl  powers,  whatever  is  gained  in  power  through  the  points  A,  a,  b,  its  centre  will  be  in  the  line  p"  '  *^' 

is  lost  in  time.  AC,  because  A  a  A  is  a  semicircle  on  accoun  t  of  the  riirht  rrtlL,, 

It  18  unnecessary  to  prove  the  truth  of  this  principle  angle  A  a  6,  and  A  6  will  be  its  vertical  diameter,  and  Fi*  ? 

in  all  the  mechanical  powers.     The  single  case  of  the  A  a  one  of  its  chords.     Hence  the  bo<ly  descendini? 

lever  will  shew  how  easily  it  may  be  done  in  ail  the  from  A  will  fall  through  the  chord  A  a  in  the  same 

other  simple  machines.  time  that  it  will  fall  through  the  vertical  diameter  A  b 
^rr^TC  r       ^^  ^^  ^'  ^**^®  CCCLXI.  Fig.  4.  be  a  lever,  and  let  us        Cor.  1 .  Since  the  same  is  true  of  every  other  chord 

Fiir  i        «ttPP<Me  the  power  and  weight  applied  to  theextremi-  of  the  circle,  it  follows  that  the  time  of  descending 

^*  ties  a  and  b  of  the  perpendiculars  let  fall  from  the  ful-  through  any  one  chord  is  equal  to  the  time  of  descend^ 

crum  C  upon  the  lines  of  direction  a  A,  6  B.  When  the  ing  through  any  other  chord. 

lever  is  made  to  move  round  C,  its  extremities  A,  B        Cor.  2.  If  the  bodies  descend  a  number  of  inclined 

will  describe  the  circular  arches  m  m,  n  w,  of  the  same  planes,  having  their  summit  at  A,  and  all  lying  in  diffe- 

number  of  degrees,  and  to  which  the  direction  of  the  rent  planes,  the  bodies  will  at  the  end  of  a  given  time 

forces  P,W  are  Ungents.    But  mmi  nn  zzC  b :  C  a ;  and  be  found  in  the  circumference  of  asphere,  whosedia- 

since  mm  :  fi  nssp  :  $9.  we  have  p  :  i»=C  6  :  C  a  ;  and  meter  is  equal  to  the  space  that  a  body  would  have  de- 

as  this  ratio  remains  the  same,  however  small  be  the  scribed  in  that  time  by  the  force  of  gravity  alone, 
apace  deseribed  by  the  extremities  a  and  6,  we  shall 

P:  WsCi:  Cfl.  Prop.  III. 

9 

If  a  body  descends  from  a  given  point  to  a  horizontal 
CHAP.  III.  line,  by  a  series  ot  inclined  planes,  without  losing  any 

velocity  at  their  points  of  junctiont  it  will  reach  the  ho- 
ON  THE  MOTION  OF  BODIES  ALONG  INCLINED  PLANES,    riaon.al  line  with  a  velocity  equal  to  that  which  it  would 
THE  OSCILLATIONS  OF  PENDULUMS,  AND  THE  CURVE    faave  acquired  by  falling  vertically  from  the  «ven  point 
OP  QUICKEST  DESCENT.  to  the  horizontal  line.  *  -^  8         F" 

Sect.  I.     On  ike  Motion  of  Bodies  ahne  inclined  Planes,        i-   ..\i.    -    i-     -■    , 

^  l-«t  the  inclined  planes  be  represented  by  AB,  BC,  Fig.  4. 

^^^^'  !•  CB,  forming  different  angles  with  the  horizon,  and  let 

When  a  body  descends  along  an  inclined  plane,  its  A  (/be  a  vertical  line*     Through  the  poinU  B,  C,  and 

relative  gravity,  or  the  force  which  accelerates  its  mo-  V'  "™^  ^^^  horizontal  lines  B  6,  C  r,  and  D  d.    Then 

tion,  is  to  the  absolute  force  of  gravity  as  t^  height  of  ""?"  ^^  *^y  setting  out  from  A  will  descend  to  B 

the  inclined  plane  is  to  its  length.  '^^th  the  same  velocity  that  it  would  acquire  by  falling 

vertically  through  A  6,  and  since  the  same  is  true  of 

)*L*T«             Let  the  body  O,  Plate  CCCLXIII.  Fig.  3.  descend  the  ^«  P^^^^f  BC,  and  the  vertical  height  b  e,  and  of  the 

cccLXIIi; inclined  plane  AB,  whose  vertical  height  is  AC.     Let  P^*"«  ^D,  and  the  vertical  height  cd,  it  follows  that  it 

^'^^         the  vertical  line  OP  represent  iU  absolute  weight,  Uien  ^'!*  *f"ve  at  D  with  the  same  velocity  that  it  will  ac- 

as  this  force  may  be  resolved  into  OM  perpendicular  to  ^"^'®  °7  f^^^^^g  through  A  d,  since  it  enters  upon  each 

the  plane,  and  ON  parallel  to  it,  it  is  obvious  that  the  successive  plane  without  any  obstruction  or  loss  of  ve- 

first  is  destroyed,  and  that  it  is  only  in  virtue  of  the  se«  locity^ 

cond  that  it  descends.     But  the  triangles  ON  P,  ACB,  ^?^  ^^  "*®  proposition  is  true,  whatever.be  the 

•re  similar  on  account  of  the  right  angles  at  N  and  A  ;  "'jn^her  of  planes,  it  will  be  true  also  of  any  curve  line 

Md  from  the  equal  angles  PON,  ACB,  we  have  ON  :  ^hatever,  which  may  be  considered  as  composed  of  an 

OPzrACiAB;   that  «*,  Us  relaUve  is  to  its  absolute  "^nnite  number  of  straight  lines. 
gravity  as  the  height  i^tke  inclined  plane  is  to  its  length. 

CoR.  1 .  Since  the  preceding  ratio  is  constant  in  what«  Prop.  IV. 

ever  part  of  the  inelined  plane  the  body  is  placed,  the  ^m.     - 

relative  gravity  or  force  ON  is  a  constant  acctlerating  , ''J®  ^"^.^^  descent  down  two  planes  equally  inclin- 

force,  which  produces  equal  degrees  of  velocity  in  equd  ^?'  ,    ^  of  different  lengths,  are  as  the  square  roots  of 

times ;  and  therefore  the  laws  of  accelerated  and  retard-  ^°®  lengths,  or  of  the  heights  of  the  planes. 

S.u'S'Til^i!!?  under  Dynamics,  are  equally  appli-        Letx,  /  =  times  of  descending  the  planes,  L,  /  their 
cable  to  the  motions  of  bodies  upon  mdmed  planes.         lengths,  H,  A  their  vertical  heighte,  and  F,/  the  ibsolute 

accelerating  forces.     Then  if  we  call  g,  y,  the  absolute 
Prop.  II.  gravities  of  the  two  bodies,  we  shall  have,  by  Prop.  I. 

If  a  body  falls  aloilg  the  vertical  diameter  of  a  circle,  ^=t:~»  /  =^*  ^"'  ""^^  ^7  Dynamics,  vol.  VIII.  p. 
and  another  descends  at  the  same  time  an  inclined  o\Ma 

p!««,  who«e  length  «nd  mcliiuUon  «,  th«e  ofa  chord  292.  cor.  6.  F=^,  .nd/=i^,  we  obtain  FT'  3 
of  the  circle  drawn  from  the  summit  uf  the  vertical  di-  T*  ^^       t* 

imeter,  the  two  bodies  will  reach  the  extremities  of  the  2  MS,  and//«=2  m  s,  and  FT»  m  szzfi  *MS.    Now  in 

diameter  and  the  chord  at  the  same  time.  ^he  present  case  we  have  L=S,  and  l=zs,  and  therefore 

by  substituting  these  letters,  and  the  values  of  F,^  given 

Since  the  relative  is  to  the  absolute  force  of  gravity  -i^„^  ^^  u       i  ^'^*  *" '     v  ^  ^  *ML  -__ 

in  a  body  descending  in  an  inclined  plane,  as  AC :  A B,  ^'  ^^  '**^" : L ~ J '  ^^  ^  ^^*  *"  ^- 

then  if  we  draw  ^  perpendicular  a  b  from  any  point  a,  yh  /«ML».    But  since  the  absolute  graviUes  sr,  v,  are  aa 

'  Weah^  have  the  relative  to  the  absolute  force  ol  gravi-  the  masses  M,  m,  we  have  g  :  y=  M  :  w,  and  i?  i»=y M 

ty,  aa  A  a :  A  i,  on  account  of  the  similarity  of  the  tri-  Dividing,  therefore,  the  preceding  equation  by  these 

angles  A  ab,  ABC ;  that  is,  since  the  forces  arc  measured  equal  quantities,  we  have  HT»  /  •!=*  I«  L«.    Now  since 
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OfdUaUon  the  pltnes  are  equally  mdiBed*  L :  /^H  :  A,  and  L  As 

•f  Peodu-  m.  hence  dividing  again  by  these  equal  quantittea, 

lumi.      ^^     ^  j.^1  _  ^,L^  ^^  consequently  T  :  /=v^L  :  V'fcz 

i^H  :  ^A;  that  is*  the  times  are  to  one  another  as  the 

square  roots  of  the  lengths^  or  the  heights  of  the  inclined 

planes. 

Sect.  II.  OHtheOsciUatian  ofPendtdunuin  Circular  Arcs. 

OMllUtioni  A  simple  pendulum  is  a  small  weight  attached  to  a 
ofpMidu-  thread,  or  a  slender  inflexible  rod;  and  it  is  said  to 
lums  in  dr.  g^ng  vibrate,  or  osdllate,  wheii  it  has  a  motion  back- 
wards  and  forwards  round  one  extremity  of  the  thread 
or  rod  when  fixed.  The  penduhim  is  said  to  be  com" 
pounds  when  it  oonsbts  of  an  assemblage  of  weights 
and  rods,  which  are  made  to  oscillate  round  a  point  or 
a  fixed  axis. 

If  the  body  B>  Fig.  5.  having  a  motion  round  A  as  a 
centre,  is  raised  to  the  position  B,  and  being  allowed 
to  fall  bv  its  gravity,  rises  to  the  point  6,  where  it  again 
descends,  the  arch  B6  is  called  the  arc  of  vibration  ; 
and  the  time  in  which  the  body  B  describes  this  arc,  is 
called  the  time  of  an  oscillalion.  When  the  oscillations 
of  pendulums  are  performed  in  equal  times,  they  are 
said  to  be  isochronousn 


Prop.  I. 

Plate  If  a  pendulum  AB,  Fig.  5.  acted  upon  solely  by  the 

ccCLXiii.  force  of  gravity,  is  allowed  to  oscillate  by  descending 
Fig.  5.        from  B,  it  wUl  ascend  to  b;  so  that  BC=C  6,  and  the 
arches  BC,  C  b  will  be  described  in  equal  times. 

As  the  body  B  has  acauired  a  certain  velocity  at  the 
point  C,  it  will  necessarily  ascend  on  the  other  side  of 
C ;  but  as  the  force  of  gravity  continues  to  act  in  the 
same  manner  during  its  ascent  to  6  as  during  its  descent 
to  C,  the  body  must  experience  the  same  retardation 
in  its  ascent,  as  it  was  accelerated  in  its  descent. 
Hence  the  body  will  rise  through  a  height  C  6=C  B ; 
and  as  the  velocities  at  equal  distances  from  C  must  be 
the  same  in  the  ascent  as  in  the  descent,  the  whole 
time  of  ascending  from  C  to  6  must  be  equal  to  the 
whole  time  of  descending  from  B  to  C« 

Lemma. 

If  the  moving  forces  of  two  bodies  are  proportional 
to  the  products  of  the  massed  by  the  spaces  described, 
tlie  spaces  will  be  described  in  equal  times.  For  since 
the  moving  forces  are  equal  to  tne  product  of  the  ve- 
locities by  the  masses,  and  as  the  velocities  are  as  the 
spaces  when  the  times  are  equal,  it  follows  that  when 
tne  moving  forces  are  as  the  product  of  the  masses  by 
the  spaces  described,  the  times  must  be  equal 

Puop.  II., 

The  oscillations  ci  a  single  pendulum  describing 
very  small  circular  arcs,  are  isochronous. 

If  AB,  (Fig.  5.y  is  a  pendulum  oscillating  round  A, 
then  if  the  ball  a  is  lifled  up  to  B,  so  as  to  describe  the 
very  small  arc  B  b,  and  is  afterwards  lifted  up  to  B',  so  as 
to  aescribe  the  arc  B'/8,  it  will  describe  the  arcs  B6  and 
B'fi  in  the  same  times.  Let  the  gravity  of  the  pndu- 
lum  be  represented  by  BN,  B'N',  then  constructing  the 
parallelogram  of  forces,  we  shall  find  that  the  forces 
BN,  BN,  are  resolvable  into  BM,  BO;  B'M',  E'C,  of 


pig.  5. 


which  the  forces  BO,  Bt>,  tare  destroyed  by  the  resist-  OMination 
ance  of  the  thread  AB,  while  the  other  two,  BM,  B'M',  *^^^*"' 
tangents  to  the  arc  of  vibration  at  B  and  B',  are  the  ™*'* 
only  ones  which  give  motion  tathe  ball  B.  But  as 
the  arches  BC,  B'C,  are  by  hypothesis  very  small^  we 
may  consider  the  sectors  ABC,  AB'C,  as  triangles, 
which  are  similar  to  BNM,  B'N'M^  Hence  we  have 
BM  :  BNzsBC :  AC,  and  B'M'.  r  B'N'^B'C :  AC,,  and 

BM=sBN  X  ~£  B'  M'  =  B'  N'  X  ^ ;    consequently 

BM :  B'M'nBN  X  BC  :  B'N'  X  B'C ;  but  as  BN=B'N^ 
we  have  BM  :  B'M'r^BC  :  B'C.  Let  us  now  conceive 
the  arches  BC,  B'C  to  be  divided  into  an  infinite  num* 
her  of  corresponding  elementary  portions,  then  since 
the  forces  sucn  as  BM,  BM,  by  which  the  body  B  d©» 
scribes  each  of  these  small  elementary  portions,  are  pro- 
portional  to  the  elementary  portions  themselves,  or  to 
the  spaces  described,  it  follows  fWmi  the  Lemma,  that 
the  dementary  portions  are  described  in  equal  times, 
and  therefore  the  arcs  BC,  B'C,  and  the  whole  arcs 
of  vibration  B^,  B  /?,  are  described  in  equal  times. 

Prop.  III. 

If  two  pendulums  have  different  lengths,  the  times  of 
their  oscillation  will  be  in  the  subduplicate  ratio  of 
their  lengdis. 

Let  BC,  DF,  Fig.  5  and  6.  be  two  very  small  and  Fig.  5. 6. 
similar  semi-arcs,    described  by  the  pendulums  AB 
and  £D,  and  let  F  and^  be  the  tangential  forces  by 
which  they  are  moved,  and  B,  D  their  weights.     We 

BC*  DF 

have  by  Prop.  I.  F-/=Bxgx=  ^>^p£"-  ^utsince 

BC    DF 

the  arcs  BC,  DF,  are  by  hypothesis  similar,  qX^Wr 

and  hen<»  F  :/=B :  D,  that  is,  as  the  weight  of  th© 
two  bodies.  If  we  now  suppose  the  arcs  BC,  DF, 
divided  into  an  infinite  number  of  corresponding  ele- 
mentary portions,  we  may  consider  any  two  of  these 
as  two  sunilar  inclined  planes;  and  smce  the  string 
which  supports  the  bodies  B  and  D  performs  the  same 

rt  as  an  inclined  plane,  the  forces  will  in  both  cases 
the  same.  The  times  therefore  m  which  these  ele- 
mentary planes  will  be  described,  will,  by  Prop.  iv. 
p.  533,  be  as  the  square  roots  of  their  lengths,  and  con- 
sequently as  the  square  roots  of  AC  and  £F,  since  the 
lengths  of  similar  arcs  are  as  the  radii.  Hence  it  fol- 
lows, that  the  times  in  which  the  pendulums  AB,  ED, 
describe  the  whole  arcs  B  b  and  D  d,  will  be  in  tlie  sub- 
duplicate  ratio  of  their  len^^ths. 

Cor.  If  tlie  time  in  which  a  pendulum  of  a  given 
length  performs  an  oscillation*  is  known  from  experi- 
ment, the  time  in  which  another  pendulum  of  a  differ- 
ent length  will  perform  an  oscillation,  may  be  found 
by  proportion*  A  pendulum,  for  example,  39.14 
inches,  vibrates  seconds  in  the  latitude  of  Ixttdon,  ac- 
cording to  Captain  Kater's  experiments;  then  if  we 
wish  to  know  l^e  length  of  a  pendulum  that  would 
vibrate  minutes,  we  have 

1" :  60f  y'^S9J[4  inches :  \^  140905  mches,  or  11742  feet. 

Sect.  IIL  On  the  Oscillation  of  Pendulums  in  Cycloidal 

Arcs, 

As  the  oscillations  of  pendulums  vibrating  in  cnvit- 
lar  arcs  are  isochronous,  only  when  the  arcs  are  very 
small,  Huygens,  the  celebrated  inventor  of  the  pendu* 
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OaclUatkm  lum^  set  himself  to  discover  some  method  by  which       Let  QH  be  an  indefinitely  Bmall  arc  of  the  cycloid ;  OscUiaUon 

pf  Pendu.  the  lonff  and  short  vibrations  of  pendulums  could  be  make  qk^QH,  and  draw  hz  and  xy  parallel  to  qx  and  of  Pe»»du- 

'"™*     'rendered  perfectly  isochronous.     In  this  investigation  Dp  respectively.     Now,  since  QH  is  very  small,  we      ^"™'' 

he  discovered,  that  if  a  pendulum  could  be  made  to  vi-  may  conceive  it  to  be  described  with  the  velocity  at 

brate  in  a  cycloidal  arc,  all  its  vibrations  would  be  Q  continued  uniform,  and  consequently  the  time  of  de- 
performed  in  equal  times;  and  he  contrived  the  roe-         ...       __,    ".„  ,  ,  ,     fl^A    ^       ,     ^^^ 

thod  explained  in  our  article  Horology,  vol.  xi.  p.  «cnbmg  QH  will  be  represented  by  ^—,  for  gA=QH, 

117,  and  represented  in  Plate  CCC.  Fig  4.  and  Fig.  A  But  the  velocity  of  D  is  (by  Cor.  ProJ.  II.)  represent. 

for  carrymg  this  fine  idea  mto  eflect.     As  no  practical  ed  by  D*,  and  therefore  if  a  body  were  to  describe  the 

advantage,  however,  was  found  to  result  from  this  con-  semicircle  pE^,  with  the  velocity  D^  continued  uni- 

tovanoj.  It  has  never  been  employed  m  the  construe-  &„„,  the  time  of  describing  the  small  arch  xs  will  be 
tion  of  pendulums^  but  the  theory  of  the  vibration  of  xz 

pendulums  in  the  arc  of  a  cycloid  has  retained  its  place  represented  by  |:r-'     Now,   in  the  similar  triangles 


m  every  treatise  on  mechanics.     The  properties  of  the    t^  ^  i  ,    Qn 

cycloid,  upon  which  this  theory  is  founded,  wiU  be    ^*^'  ^""^  ^' '  9*=*^  =  ^^  ®'  9*  5  consequently  |-=: 
found  in  our  article  Ewcycloid,  vol,  ix,  p.  180.  g.  that  i?,  the  time  of  describing  the  cycloidal  arc 

Prop  I  ^^  ^^  equal  to  the  time  of  describing  the  correspond- 
ing circular  arc  xz,  with  the  velocity  at  D  uniformly 

If  a  body  P  vibrates  in  a  cycloidal  arc  ADB,  its  continued ;  and  as  the  same  may  be  demonstrated  of 

velocity  will  vary  as  the  sine  of  a  circular  arc,  whose  ®^^  *^?  °^^®'  corresponding  arcs  of  the  cycloid  and  the 

versed  sine  is  equal  to  the  space  described  from  the  semicircle,  it  follows  that  the  time  in  which  the  pen- 

beffinning  of  its  motion,  and  whose  radius  is  equal  to  ^^^^^  VP  describes  the  whole  cycloidal  arc  1*DF,  is 

hanT  the  length  of  the  cycloidal  arc.  equal  to  the  time  in  which  a  body  would  describe  the 

whole  of  the  corresponding  semicircle  pEv,  with  the 
Plate           Let  VP  be  a  pendulum  vibrating  between  two  cy-  ^^jocity  which  the  pendulum  acquires  at  the  lowest 
cccLxiii.   cloidal  cheeks  VA,  VB,  as  described  in  Horology,  po^t  D  of  itspath. 
Fig.  7-         Loc.  CiL  and  let  ADB  be  the  cycloid  in  which  it  vi- 
brates, as  demonstrated  in  the  article  Epicycloid,  Prop.  Prop.  III. 
IX.  p.  182.     Join  AB,  and  having  drawn  VD  a  ver- 
tical line,  describe  upon  CD  the  semicircle  CTWD,        n^ *•       •       u-  t            j  i        j       -^ 

Let  the  body  P  begin  to  descend  from  P.  Ld  let  Q  ..,^!  Hr.^^X?  "  "^^wT  J*'"''^'  '^'^'t 

be  my  ather  point  of  it.  p«th.     From  P,  Q  draw  PR^  tn  S^i    k    »k  1      %'"  ^^f"  \  ^''l  ^^  "'/"u* 

QS  p^rpendi^lar  to  VD.  and  meeting  thrsemidrl  f«U/«ely  by  the  force  rf  gravity  along  the  axu  of  tfie 

de  ^H  in  the  points  T  and  W     jfin  TdTvVD,  '^'^?'^'  "  **  arcumference  is  to  the  diameter  of  a 

then  through  the  point  D  draw  Dj»,  at  right  an-  *' 

y,  pa^llel  *« V  Jo^ d£?    Go^dering  pg  «  an  ^^^^f^tt^olt^r^^'^o'^' ^:±^ 

«chned  plane  de«:nbed  by  the  body_P.  the  velocity  SeighticD.    lut  if  the  velocity  acquLd  by  falC 

of  P  wpropwtional  to  Its  altitude  V'Qrsv'RS;  but  down  TB  were  continued  uniform,  the  body  would 

»ince  RS=.DR  —  DS,  and  since  CD  is  constant,  the  describe  in  the  same  time  a  space  equal  to  2  TD=DP 

velocity  of  P  will  vary  as  V^CD  x  DR  —  CD  x  DS.  =Dp'  Hence,  since  the  time  ofanoscillationis  by  Prop. 

Now,  DT*=:CD  X  DR,  (Geometry,  Prop.  ix.  and  xi.  ^^-  «<!"*'  to  the  time  of  describing  the  semicircle  pEir, 

p.  215,  and  Prop,  xxviii.  p.  219,)  and  for  the  same  rea-  ^"th  the  veloci^  at  D,  and  since  the  time  of  describ. 

son,  DW'sCDxDS;   hence  the  velocity  of  P  will  "g  CD  is  equal  to  the  time  of  describing  DP=Dp, 

varyas^£)'f«-_DW*.^  But  (Art  Epicycloid  Prop  ''[th  the  same  velocity,  it  follows  that  the  time  in 
vL  p.  181.)  DP=2  DT  and  DQ=2  DW,  consequent^  ™  "*  pendulum  describes  the  cycloidal  arc  PDP, 

ly  the  velocity  of  P  will  vary  as  a/DP«~.DQ'.  Lain     i?  ^  ^fj^^\^  ^^^^  ^»*V  ^P  *«. ""'  «  *• 
^ceDo-DO  .ndDn-np^.k.^r  ^nt  ^,       time  of  descnbing  the  semicircle  oEs-,  with  the  velo. 

rS^~  dJ^-dSi     fe?^r.!'^*'^*X   !^°'  r^« H  «ty  «*  D,  is  to  t£e  time  of  desc4ing  DP=D»,  with 

pJ^,Li^  y~l  ^T^     U^'^'^f  th/same  velocity;  thatis,  asasemi&deU  to'its  rl^ 

r  will  vary  as  ^q  x»,  or  as  qx.  which  is  obviously  the  dius,  or  as  the  drcumference  of  a  drde  is  to  its  dia. 

■me  ot  a  circular  arch  p*,  whose  versed  sine,  pq,  is  meter. 

STl^^^^*  ^'i  T.^  described  from  the  beginning  of       Coh.  1.    The  vibrations  of  a  pendulum  describing 
the  motion,  and  whose  radius  Dp  is  half  the  kngtE  of   cycloidal  arches  of  different  lengfiis,  iire  isochrmoof 

^SL^SL"^*^^-     r.v      •      .  or  perfoimed  in  equal  times  ;foF  as  the  time  of  Mio.: 

,.^      V     *i.  *  "°®  "  *•".  ««^  "c  18  equal  to  ciUation  is  to  the  time  of  descent  along  the  axis,  in  a 

I»  otn^»   fu^*"",*  g.ooincides  with  D,  the  velocity  constant  ratio,  whatever  be  the  point  from  which  the  os- 

«t  Q  will  be  to  the  velocity  at  D  as  D« :  g,.  dilations  begin,  the  time  of  p^rformmg  oscillations  of 

different  lengths  must  be  equal. 

Prop.  IT.  Cor.  2.  l%e  time  in  which  a  pendulum  describes  m 

T„„  ti : f  u  ..          J  ,        ,       ..        .  *™*'^  circular  arc  whose  radius  is  VC,  is  to  the  time  of 

«i^  1        Si   •    "*  ^*  PM>dulum  describes  the  cy.  descent  down  CD,  or  half  the  length  of  the  string,  aa 

cloidal  arc  PP,  u  equal  to  the  time  in  which  a  body  the  circumference  of  a  circle  is  to  fts  diameter, 

would  describe  the  oomsponding  semicircle  pE»,  with  For  since  VCsCD,  and  since  a  smaU  cydoidal  arch 

tbevelocuy  which  It  acquiret  at  tiM  point  D  continned  at  D  may  be  coneideied  as  «  drcuhr  ardh  whose  n. 

*™**^v-  dim  la  VD,  {Enctcum,  voL  ix.)  the  time  of  M. 
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Curve  of    cillatioti  in  the   cireuTar   arch   will  be  the  same  as 
iwiftcst  de-  that  in  the  cycloidal  arch ;   that  is,  it  will  be  to  the 
*^"*"^I^    *'™®  °^  descent  along  the  axis^  as  the  circumference 
'^  ^'  of  a  circle  is  to  its  diameter. 

Prop.  IV. 

To  determine  the  space  through  which  heavy  bodies 
fall,  in  a  second  of  time,  by  the  force  of  gravity. 

Captain  Kater,  in  his  late  ingenious  and  accurate  ex- 
periments,  found  that  the  length  of  a  pendulum  vibrating 
seconds,  at  London,  at  the  level  of  the  sea,  and  in  a  tem- 
perature of  6S^was  ^9.1386.  But  since,by  Prop.iii.Cor. 
2,  the  time  of  an  oscillation,  or  1",  is  to  the  time  of  falling 
through  one  half  of  the  length  of  the  pendulum,  as  the 
circumference  of  a  circle  is  to  its  diameter ;  and  since 
the  spaces  are  as  the  squares  of  the  times,  the  space 
which  a  heavy  body  will  fall  through  in  the  time  of  an 
oscillation,  will  be  to  half  the  length  of  the  pendulum 
as  the  square  of  the  circumference  of  a  circle  is  to  the 
square  of  its  diameter ;  that  is,  as 

V:  3.U159«= ^-—  or  19.5693 :  193.141  mches,  or 

19.095  feet 

Sect.  IV.     On  the  Curve  of  Swifiesl  Descent, 

On  the  In  the  Leipsic  Acts  for  I696,  John  Bernoulli  pro- 

curve  of  posed  to  geometers  the  famous  problem  of  the  Curve 
J^^J**  ^•^  (fmifiest  descent.  To  this  problem  he  gave  the  name 
of  drach^siroe,  a  Greek  word,  which  signifies  the  shorts 
eat  time.  The  object  of  the  problem  was,  '^  to  deter- 
mine the  curve  line  connecting  two  given  points  which 
are  at  different  distances  from  the  horizon,  and  not  in 
the  same  vertical  line,  along  which  a  body  passing  by 
in  owtt  gravity,  ami  beginning  to  knove  at  the  upper 
point,  shall  descend  to  the  lower  point  in  the  shortest 
time  possible." 

John  Bernoulli  prescribed  six  months  as  the  period 
in  which  the  solutions  were  to  be^iven  in  ;  but  at  the 
request  of  JLreibnitz,  who  was  thei^  occupied  with  other 
matter,  the  period  was  extended  to  twelve  months. 
Three  solutions  only  were  given,  namely,  one  by  New- 
ton, another  by  James  Bernoulli,  and  a  third  by  the 
Marquis  de  I'Hospital.  The  following  solution,  the 
steps  of  which  we  have  attempted  to  simplify*  is  given 
by  Dr.  Thomas  Young,  in  his  Lectures  on  Natural  Phi- 
mopby,  voL  2. 

P*OP.  I. 

An  inverted  semi^cycloid  is  the  curve  of  quickest 
descent,  or  the  curve  along  which  a  body  must  descend 
in  order  to  move  between  two  points'  not  in  a  vertical 
line,  in  the  shortest  time  possible. 

Plats  L«t  ^  FZ  be  a  semicycloid,  and  AT)',  CT'  two  pa- 

cccLxiii.  rallel  and  vertical  ordinates  at  an  infinitely  small  dis- 
Vig.  8.  tance.  Draw  the  ordinate  B'£'  an  arithmetical  mean 
between  the  ordinates  A'D'  and  CT',  and  from  F',E' 
draw  F'l;,  E'u  perpendicular  to  B'F',  CE\  Make 
CT'=fl,  B'E'=*,  E'v=c,  C'B'=m,  B'A'=jj.  Then 
since  PE'  m  ly  be  considered  as  a  straight  line, 
and  since  BT^F'v,  we  have  {Euclid.  B.  I.  Prop.  47. ) 
F'E'sv'm'-hc"";  and  since  F'»==E'ii,E'D'=V^J?+S 

Now  the  velocities  at  F'  and  £'  vary  as  v^a  and  \^b, 
and  F'£',  £'!>  are  the  elementary  spaces  described 
with  these  velocities ;  but  the  times  are  directly  as  the 


square  roots  of  the  spaces,  and  inversely  as  the  velocities;  Curve  of 
therefore  the  time  'sf  describing  F'E'  ibX—Jlz^    and      scent- 

the  time  of  describinj^  E'D'  is — --tj. — ;  consequently, 

the  time  of  describing  FD  must  be — -p^  4.  /"  •■ 

But  the  proposition  requires  that  this  time  should  be  the 
shortest  possible,  or  a  minimum;  therefore  taking  its 
fluxion  and  making  it  equal  to  0,  we  have 


2min 


Znn 


=0 


But  since  CA  is  invariable,  m^-it  is  invariable,  and 

a.  .  ••» 

therefore  its  fluxion  m 4- 1=0,  or  m=z— nandfi= mi 

consequently,  by  transposing  the  second  member  of  the 
preceding  equation,  and  substituting  these  values  of 


m 


m  and  »,  it  becomes    — - 

VaX"^'+c*  V^  6  X»'+c' 
Let  us  now  call  the  variable  absciss  q  C'=:jr,  the  or* 
dinate  CT'=zv,  and  the  arc  q  F'=2,  then  m  and  n 
are  fluxions  of  x,  and  F'E'  is  the  increment  of  9  F  or  z, 
when  y  is  equal  to  a,  and  E'D'  the  increment  of 
^  F  or  z,  when  y  is  equal  to  h  ;  therefore  by  substi- 
tuting these  values  in  the  preceding  equation,  we  ob- 
tain—7 — ^.=  --— -,  which  shews  that  this  quantity  is 

constant,  and  gives  us  the  following  analogy,  z  la^ 
=  1  :  iv/  ^-  ^ow  in  the  cycloid  y^,  ^  is  always 
the  chord  of  the  generating  circle  when  the  dia« 
meter  is  y  (for  by  Geometry,  Prop.  ix.  and  xi.  page 

215,  and  Prop,  xxviii.  page  219,)  AFrs^/ADxAO* 
and  since  AOz=  I  and  ADs^,  we  have  AF=v^^.  Fig.». 
But  since  the  arc  of  the  cycloid  at  F  is  perpendicolar 
to  the  chord  AF,  the  elementary  triangle  F£  v  is  simi* 
lar  to  FDO,  (for  BE  is  parallel  to  AO)  and  conse- 
quently to  AFO  (Geometry,  Prop.  xxi.  p.  217*)  there- 
fore we  have  FE :  E'  «'=  AO :  AF ;  but  FE=x^  E  r= 
t>,  A 0=1  and  AF=v^^,  consequently  a':  afz^X  :  y^  y, 
which  coincides  with  the  analogy  already  obtained,  and 
being  the  property  of  the  cycloid,  shews  that  the  curve 
of  quickest  descent  is  an  inverted  cycloidal  arc. 


The  following  is  the  construction  given  by  Sir  Isaac 
Newton,  in  the  Phil,  Trans,  1696-7,  No.  224,  p.  384. 

From  the  one  given  point  A,  let  there  be  drawn  an 
indefinite  right  hne  APCZ  parallel  to  the  horizon,  and  pig,  10. 
on  the  same  right  line  let  there  be  described  any  cy- 
cloid AQB,  meeting  in  Q,  with  the  right  line  AB 
drawn  and  produoiS,  if  necessary,  through  the  other 
given  point  B ;  as  also  another  cycloid  ABC,  whose  base 
lind  altitude  may  be  to  the  base  and  altitude  of  Che  for* 
mer  respectively,  as  AB  to  AQ.  Then  this  last  cycloid 
will  pass  through  tbe  point  B,  and  will  be  that  curve 
line  m  which  a  body  falling  by  the  force  of  gravity  will 
pass  soonest  from  the  point  A  to  the  point  B. 

M.  Venturi  has  shewn  that  there  is  a  minimum 
in  the  time  of  descent,  even  in  circular  arcs ;  that  an  arc 
of«  circle  whieh  does  not  exceed  60^,  is  a  curve  of 
quicker  descent  than  any  other  curve  whtcfa  can  be 
drawn  within  the  tame  arc  ;  and  that  an  arc  of  90^  ift  an 
arc  of  quicker  decent  than  any  other  curve  which  can 
be  drawn  without  the  same  arc. 

4k 
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Prop.  II. 


Carre  or 

'^Bonic*         If  AVB  be  the  curve  of  swiftest  descent  from  A  to 

'^  y  ^  D,  then  if  from  A  there  be  any  line  drawn,  the  right 

Plats       jj„g  ^3  meeting  the  cycloid  in  B,  and  if  BC  be  drawn 

cccLXiii.  perpendicular  to  the  cycloid  at  B,  and  the  perpendicular 

Fig.  10.       j^Q  Yet  fall  upon  this  line  from  the  point  A,  the  time 

in  which  a  body  at  rest,  falling  from  A  by  the  force  of 

gravity,  describes  the  right  line  AB,  is  to  the  time  in 

which  it  moves  ideng  the  curve  AVB^  as  AB  is  to 

AC. 

Through  B  draw  BL,  parallel  to  the  axis  VE  of  the 
cycloid,  and  BK  parallel  to  the  base  AD,  meeting  the 
axis  in  G,  and  a  circle  described  on  the  diameter  £  V  in 
F  and  H,  and,  lastly,  meeting  the  cycloid  in  K.  Draw 
the  right  line  £F,  whidi  wm  be  parallel  to  the  right 
line  BC.  Whence  BM=EF,  and  EM=BF= VF ;  and, 
thm^ore.  AM=EHVF.  But,  by  Prop.  III.  Cor.  2. 
p.  535.  the  time  of  passing  over  AV,  is  to  the  time  of 
falling  through  E V  as  the  semicircumference  is  to  the 
diameter  of  a  circle,  and  the  time  in  which  a  body  de« 
scribes  VB,  after  having  passed  ov?r  A  B,  is  to  the  time 
of  describing  A  V,  as  the  arc  VF  is  to  the  semicircum- 
ferenoes,  and,  therefore,  to  the  time  of  the  fall  through 
£V,  as  the  arc  FV  is  to  the  diameter.  Therefore,  the 
time  in  which  a  body  describes  the  curve  AVB,  is  to 
the  time  of  falling  through  EV,  as  the  arc  EH  VF  is  to 
the  diameter  EV ;  but  the  time  of  the  fall  through  E V, 
is  to  the  time  of  the  fall  through  LB,  or  EG,  as  £V  is 
to  EF.  Therefore,  ex  iequo,  the  time  of  a  body's  de- 
scribing AVB,  is  to  the  time  of  the  fall  through  LB  as 
the  are  EHVF  is  to  the  subtense  EF;  that  is,  as  the 
xiffht  line  AM  is  to  the  right  line  MB.  Again,  the  time 
•f  the  fall  through  LB,  is  to  the  time  of  diescribing  AB, 
as  LB  is  to  AB ;  therefore  the  ratio  of  the  time  in  which' 
the  bodj  passes  along  AVB  to  the  time  of  describing 
AB,  is  m  the  compound  ratio  of  AM  to  MB,  and  Lfi 
to  BA,  and  is  therefore  equal  to  the  ratio  of  AM  x  LB, 
to  MBxBA.  But  AMxLB  =  MBxAC,  because 
each  of  them  is  equal  to  twice  the  triangle  ABM ;  and,, 
therefore,  the  time  in  which  a  falling  body  from  rest  de- 
scribes the  curve  of  the  cycloid  A  V  B,  is  to  the  time  in 
which  it  passes  along  the  line  AB,  as  MB  x  AC  is  to 
MBxBA ;  that  is,  as  AC  is  to  AB. 

The  preceding  demonstration  was  given  anonymous- 
ly in  the  Philosophical  Transactions  for  1696-7,  No.  225. 
|>.  429,  but  it  has  always  been  regarded  as  the  produo* 
tion  of  Sir  Isaac  Newton. 

^  For  farther  information  on  the  subject  of  this  sec- 
tion, see  AcLlAps.  1697;  Commerc. PhiLLeihnitz  ac  Bet' 
nouilli,  Una.  i.  p.  244 ;  Newton,  Phil.  Trans.  Na  824. 
p.  389.  424;  Sault,  PhiL  Trans.  1698,  No.  246.  p.  425 ; 
Craig,  PhU.  Trans.  1701,  voL  xxii.  p.  746;  Saurin, 
Mem.  Acad.  Par.  1709,  p.  257 ;  1710,  p.  203 ;  Machin, 
PhiL  Trans.  17 18,  vol.  xxx.  p.  86;  Bemouilli,  Mem. 
Acad.  Par.  1718,  p.  136 ;  Dr.  Thomas  Young's  Leduref' 
on  Nai.  Phil.  vol.  iL  p.  34;  Poiason's  TraiU  de  Meca^ 
nique,  vol.  i.  p.  425,  &c. 


against  the  second ;  and  tiiis  class  of  facU  has  bsen  dis-  ^^}^^  •^ 
tinguished  by  the  name  of  colliwon,  impact,  or  percus-     Bo^»e»- 

sion. 

Definition  1. — The  collision  of  two  bodies  is  said 
to  be  direcl,  when  the  two  bodies  move  in  the  same 
straight  line,  and  when  this  line  joins  their  centres  of 

gravity. 

Definition  2.— A  body  is  said  to  be  perfecify  hard, 
when  its  particles  will  not  change  their  relative  posi- 
tion when  it  is  strudL  by  other  bodies ;  and  it  is  said 
to  be  imperf'edfy  hard,  when  its  particles  suffer  a  change 
in  their  relative  positions. 

Definition  3.— A  body  is  said  to  be  per/ecify  elas" 
tic,  when  its  particles  experience  a  change  m  their  re- 
lative positions  when  it  is  struck  by  another  body,  and 
when,  after  they  have  suffered  this  change,  they  restore 
themselves  exacUy  to  their  primitive  positions.  The 
force  from  which  they  receive  a  change  in  their  posi- 
tions has  been  calted  the^c«  of  compression,  and  the 
force  by  which  they  recover  their  primitive  positions 
has  been  called  deforce  rf  restitution*.  In  perfectly 
elastic  bodies,  therefore,  these  two  forces  are  equal ; 
and  in  imperfectly  elastic  bbdies  the  force  of  restitution 
is  inferior  to  the  force  of  compression,  and,  therefore, 
the  partides  of  the  body  do  not  recover  then  primitive 
position.  , 

Definition  4.— -A  body  is  said  to  be  perfectly  soft, 
when  its  particles  have  no  ^rce  of  restitution ;  and, 
eonsequenUy,  bodies  of  this  kind  never  recover  their 
shape  when  it  has  been  changed  by  compressing  forces. 

The  characters  of  perfect  hardneu,  perfect  elasticity,, 
and  perfect  sxjftness,  do  not  exist  in  nature.  All  bodies 
with  which  we  are  lusquaintedfeven  day  itself,  possess 
a  certain  degree  of  dastidty. 


Prop.  I. 

If  two  perfectly  hard  bodies  A,  B,  impinge  against 
one  another  dire(^y.  they  will  eitiier  be  at  rest  after 
impact,  or  will  move  on  together  as  if  they  were  one 


CHAP.  III. 

OH  THE'CO&USION  OR  IMPACT  OF  BOniES; 

When  a  body  in  motion  strikes  another  body,  dther 


If  the  momentum  of  A  is  equal  to  that  of  B,  and  if 
the  bodies  move  in  opposite  directions,  then  the  two  bo- 
dies will  obviously  rest  after  impact.  If  the  momen- 
tum of  A  exceeds  that  of  B,  the  momentum  of  B  will 
be  destroyed ;  and,  as  die  momentum  of  A  will  not  be 
destroyed,  it  will  communicate  velodty  to  B,  which 
wUl  thus  be  carried  backward,  retarding  A  by  its  re-^ 
action,  till  th^  teove  on  uniformly. 

If  tiie  bodies  move  in  the  same  direction,  let  A 
have  a  sreater  velocity  Uian  B,.then  A  will  overtake  B, 
and  wiU  continue  to  aocel«rate  the  motion  oi  B ;  but 
as  B  also  retards  A's  motion,  their  velocities  will  become 
equal,  and  as  there  is  no  cause  by  which  the^  can  be 
sepasated,  they  will  both  move  on  together  with  »  uni» 
form  motion. 


Prop.  IL 


If  two  perfectiy  hard  bodies  impinge  directiv  against' 
one  another,  the  common  velodty  with  which  thcv  move' 
after  impact,  ia  equal  to  the  whole  momentumberore  im^ 
in  motion  or  at  rest,.the  first  body  is  said  to  impinge    pact,  divided  by  the  sum  of  tibeir  quantities  of  matter. 


•  In  giM^  the  Ibvoe  of 

very  near  to  perfect  eluticitj. 

VOL.  XUL  PART  iU 


xsMtaitiflD  it  «id  to  bt  to  the  And  of  eompicnion  sf  15  to  1«,  and  ia  tted  as  5  to  9.    Hcnee  ^bM  appraockeo 
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Collision  of     L«t  A  and  B  be  the  quantity  of  mafctar  in  the  two  ,         .                                     Br 

^^^.  bodi«^r«id,«  and  6  ihm  mpective  velocities,  and  con.  ^^^  "»«  velocity  lost  by  A=  ^— g,  and  the  velocity 

"  »         aequently  Aau  B4,  their  momenta  before  impact    If  ,                     A  r                    t 

the  bodies  move  in  the  same  diiectiony  the  sum  of  their  gained  by  Bzr  ^        ;  consequently  tiie  velocity  lost 

momenta  befixre  impact  will  be  Aa-|>B6  9  bat  when  ,      .        ,      .    jX     »                    -     1 

they  move  in  opposite  directions,  the  sum  of  their  mo-  ^^  \  *^°  «""^  *>?  B,  must  remain  the  same,  what- 

menu,  estimatediETthe  direction  of  A's  motion,  wUl  be  2[«^  *f  ,¥*•  ^*^"«  ^^  ***«'.  v«lociUes  a  and  6,  provided 

repment  their  common  velocity  after  the  relaUvevclocitv  r  contonue*  unchanged 

momente  of  both  bodies  moving  in  one  .  ^^."•iv  ^^^  A=B,  then  the  common  velocity  tns 


CoUWoBoT 


Ao— B&.    Let  V 
impact,  then  the 


mass  will  be  A+Bx v;  but  since,  bv  the  tiiird  law  of 
motion,  action  and  reaction  are  equal  and  opposite,  it 
follows,  that  whi^ver  momentum  is  lost  by  one  body  is 
l^ined  by  the  other,  and,  therefore,  that  no  momentum 
IS  lost  by  collision.    Hence  we  have  A  -f  B  x  tnsAadtz 


B&,  andos: 


A+B 


the  positive  signs  being  used 


A  adtzB  b       adtdb      r 

— ^^^3-'=  ~"2"~=  2  »  ^^  velocity  lost  by  A5= 

jqpg=  ^,  and  the  velocity  gained  by  B=— -^jsr^; 

that  is,  when  the  bodies  are  equalj  all  the  velocities  ai« 
equal  to  half  the  relative  velocity. 

mm     £W 

Coa.  S.  If  B  is  at  rest  before  impact,  then  vs-r — ^; 

-;  that 


when  the  bodies  move  in  the  same  direction,  and  the 
.  negative  signs  when  they  move  in  opposite  directions. 

Pnop.  III. 

To  determine  the  velocity  lost  by  the  one  body,  and 
the  velocity  gained  by  the  other,  when  two  perfectly 
hard  bodies  impinge  against  each  other. 

I.  When  the  bodies  move  in  the  same  direciiom.^^E9ti' 
mating  the  effects  in  the  direction  of  the  motion  of  A, 
the  velocity  lost  by  A  must  be  equal  to  the  difference 
of  its  velocities  bdbre  and  after  impact ;  that  is> 

VI    -^^i    *u    A            Afl+Bi     Ba  — B6 
Vdoaty  lost  by  A=fl a+BT^     a+B    * 

In  tike  manner,  the  velocity  gamed  by  B  must  be^   &re  impact,  or  A  strikes  B  at  rest  with  a  velocity  equal 
equal  to  the  difference  between  its  veloaty  lAer  im«    ^  *heir  relative  velocity.   In  both  these  cases,  the  velo- 

pact,  and  its  velocity  before  it ;  that  is,  dty  lost  by  A  is  ^^^  *nd  ^=-;  consequently  when 

VI    -4-     •  -^  u    u     Afl  — B6     .     Aa  — A4  ^  ^         A  +  b'         A+b'  ^        ^ 

Veloaty  gamed  by  B= — ^-^^g ^=    a  .  n    *  r=a,  these  tiro  expressions  are  equal.     In  like  manner. 


R «  A 

vel.  lost  by  A=— -g,  vel.  gained  by  B=s^--g 

is,  the  velocity  gained  by  B  is  equal  to  the  oommoo  ve- 
locity. If  B  is  at  rest,  and  AsB,  then  all  the  Yiik^ 
ties  are  equal  to  ^  a. 

Cor.  4.  If  the  velocities  of  the  bodies  before  impact 
are  inversely  proportional  to  the  quantities  of  matter, 
they  will  both  be  at  rest  after  collision.  Hence  by  the 
hypothesis  A :  Bzzb  :  a,  we  have  A  a=B  b;  hence  ess 

Aa  — BA     ^     ^      .      ^  1    .      . 

— yTTA — ^^*  ^"^^  ^*  *"®  common  velocity  is  no« 

thing. 

CoR.  5.  The  velocities  lost  by  A,  and  ^ined  by  B» 
the  same,  whether  the  bodies  are  both  in  motion  be*' 


A+B 


A+B 


2.  When  the  bodies  move  in  oppotUe  directions^The    the  velocity  gained  by  B  in  both  these  cases  is  < 


Ao 


velocity  lost  by  A  being  equal  as  before  to  the  difference 
of  its  velocities  before  and  after  impact,  we  have 

Veloaty  lost  by  A=a a+B~=    A+B   ' 

In  like  manner,  the  velocity  gained  by  B  will  be 
equal  to  the  difference  of  its  velocities  before  and  after 
impact ;  but  as  these  two  velocities  are  in  opposite  di- 


Ar 


A+B 


and  ■        ,  which  are  equal  when  a^ 


r. 


Prop.  IV. 


perflectly  hard. 


,.        ,-,.       ,.,-              --           ,  When  two  perfectly  elastic  bodies  impinire  airainst 

rections,  the  sign  of  B  s  veloaty  before  imoMt  must  be  ^ach  other,  the  velocity  gained  by  the  one  imd  Iwt  by 

changed,  and  will  beoime  —  b  ;  but  the  difference  be-  |he  other  will  be  twice  as  irrcat  as  when  the  bodies  ai« 
tween  +0  —  o  is  6+t; :  hence 

Veloaty  gained  by  B=6  +    ^~      =  "X+F"' 

The  preceding  values  of  the  velocities  lost  and  gain- 
-ed,  give  us  the  analogies, 

A+B  :  A=a-4 :  Vel.  gained  byBjM'f  "J^S? 
A+B:B«-4:Vel.fo.tbyA.     ||;2<!ti« 


When  the  two  perfectly  elastic  bodies  A  and  B  come 
into  contact,  the  same  eirect  will  be  produced,  and  the 
same  veloci^  lost  and  gained  as  in  hard  bodies,  during 
the  short  period  in  which  the  compression  is  takiiig  place. 
The  bodies  are  therefore  moving  on  uniformly  with  a 
common  momentum  before  the  force  of  restitution  begins 


A+B  :  A=«  +  4 :  Vel.  gained  by  B.  (?!^!!!S!!*??    !l^*'*i!!!i'«  ^"»«l""l*'^  "^^^  *•"  ^'-^  '**^" *? 
A+B :  B=a  +  i  :  Vel.  £rt  by  A.     1  ^JSPT**  ^"^    'w^'er  theif  foure.  hke  two  spnngt.  pretting  against 
^  ^  '  (,  rections.  one  another,  the  one  will  be  driven  off  by  a  force  equal 


Now,  since  a—6  and  a+6  are  the  relative  velocities, 
it  follows, 

I.  Thai  the  mm  of  the  momenta  cf  the  two  bodies  is  to 
the  momentum  rfthe^rtl  as  the  rekUibe  wekmtjf  is  to  the 
velocity  gained  bjfihe  second  ;  and 

8.  That  the  sum  of  the  momenta  of  the  two  bodies  is  to 
the  momentum  qf  the  second  us  the  rdative  velociiyistothe 
veHodty  tost  6y  thejirst. 

Cor.  1.  Making  r=a=t=6,  or  the  relative  velod^,  we 


to  that  with  which  the  other  tends  to  recover  its  shape ; 
that  is,  with  a  force  equal  to  the  force  of  restitution, 
which  is  affain  equal  to  the  force  of  compression. 

When  Uie  bodies,  therefore,  impinge  i^inst  each 
other,  the  body  B,  whose  effort  to  recover  its  shape  has 
a  tendency  to  impel  it  in  the  direction  of  the  com- 
mon mass,  will  move  on  in  that  direction,  having 
gained  a  velocity  equal  to  the  velocity  gained,  in-i 
CMaied  by  the  new  velodty  which  it  receives  flrom  the 
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Colllfloa  of  fpree  of  restitution  i  that  is,  the  velocity  gained  by  B       Cor.  S.  When  AsB,  the  bodies  will,  after  impact,  Coliiaion  of 

^^^*^  after  the  force  of  restitution  is  exerted,  is  equal  to  twice  move  with  interdumged  velocities.    For,  in  thu  case.     Bodies. 

*  ■  -  '*"'  the  vflocitygained  before  that  force  wa8exerted,and  will  A-f-BsSAssSB,  and  A— *B=:B— A=:0.    Then  the  ^"^^ — 

',      J,       .  ^j.gAa  — IBA^  preceding  formulae  become, 

therefore  be  reprewnted  by ^A+fi— '  1.  W/fei  the  bodia  move  in  the  Mam  direction  before 

In  like  manner,  the  body  A,  whose  elTort  to  recover  i^P^ct 
its  shape  has  a  tendency  to  impel  it  in  an  opposite  di-  vj  ^f  a  .r^^.  :^.^^  _  2B  fr         2B6 

Mction;  will  lose  as  much  velocity  by  the  ferS^of  resti.  ^^  ®*  ^  ^^  ""P^  -A+B  -"iS"  =  ** 


VeL  of  B  after  impact  =: 


2Aa.      2Aa 


tution  as  it  lost  by  the  force  of  compression,  and  will 

therefore  be  ci|iial  to r— » — •  '^       A+B      2  A 

/^       ,    Q-       ^1.       1    '!^  c  Aft.         .  -  1       2'  '^*^*  '*^  *<'*^'«'  ^"^^  w  cpponU  directions  hefort 

Cor.  1.  Smce  the  veloaty  of  A  after  impact  is  equal    impact. 


(o  the  difference  between  the  veioeity  before  impact  and 
the  velocity  which  it  has  lost,  we  have, 

1.  When  the  bodies  move  in  the  same  directum  before 
impact. 

Velocity  of  A  after  impact  =  a—       ^"" 


VeL  of  A  after  impact  =. 
Vel.  of  B  after  impact  = 


— 2B£     SB  b 


A+B""  2B *• 

2 A  a  _  2Ao_ 


A+B 


A  —  Fva4.2B6 

aXb '         '"^^        velocity  of  B  after  im. 

pact  is  equal  to  the  sum  of  its  velocity  before  impact,  and 
jUm  velocity  which  it  faee  gaitml^  we  have. 

Velocity  of  B  after  impact  =  j^.? Aa— 2 A6 


A+B""  2A 

Cor.  S.  If  one  of  the  bodies  B  is  at  rest,  then  since 
&  =0,  we  have, 

Vel.  of  A  after  impact  ss         *" 


Vel.  of  B  after  impact  ? 


A4.B 
2Aa 


A4.B 


»^A)Cb+ftAu 
A+h 

2.  When  the  bodies  movs  in  opposite  directioast  the  sign 
.•f  ^  is  negative,  and  the 


VeL  of  A  after  impact  =. 


A  — Bxa— 2B6 


A+B 


and 


VeL  of  B  after  impact  sir  ®  >i*+?i^, 

^  A+B 


A+B* 

If  A-^By  the  velocity  of  A  is  positive,  and  A  moves 
on  after  impact,  and  B's  velocity  is  greater 
than  a. 
1^  A^^lB,  the  velocity  of  A  is  negative.   It  is  reflecU 
ed  bade  after  impact,  imd  Bmovee  on  with 
a  velocity  less  than  a. 
If  A  St  B,  the  velodty  of  as=0,  and  velodty  of  Bsso. 
Cor.  4.  If  the  velocities  of  the  two  bodies  are  equal, 
that  is,  aszb,  then,  in  order  to  impinge  upon  one  ano- 
ther, they  must  move  in  opposite  directiona ;  and  we 
shall  have. 


Velodty  of  A  after  hnpact    =  A-Bxa-2B&  ^   A-£B  X 


A+B 


A+B 


VdocityofB  after  impact   =  A-Bx&  +  2Aa        ^A-fBxa^ 

^  A+B             ^       A  +  B 

Consequently  if  A-^srlSB,  the  above  values  will  be  po-  move  in  opposite  directions,  the  vdodties  with  which 

fij^^®'  the  bodies  recede  from  one  another  jrfter  impact,  will 

If  A  =3  B,  the  vel.  of  A  after  impactsO,  be  the  same  as  those  with  which  they  approached  each 

»  "*^  ^^'  ^  ®==*  ^'  ®*^'  h^ore  it    For  since  by  Cor.  4.  Prop.  iiL  p.  5S8, 

^'  A.*:15B,  the  velociU  of  A  will  be  ne-  the  bodies  will  be  brought  to  rest  afler  ooltision,  m  vir- 

u  ^*^*^*'  and  that  of  B  positive,  tue  of  the  force  of*  compression  alane,  and  since  the 

If  Ai^8B,andA-::^B^  the  vd.  of  A  is  ne-  force  of  restitution  creates  in  opposite  directions  the 

u         •  i.  11          1^      «•*»▼«#  •nd  Chat  of  B  podtlve.  same  quantity  of  motion  that  was  lost  by  oombression. 

Hence  It  follows,  Oat  when  4i:=6,tf  one  of  the  bodies  the  bodies  wUl  recover  the  vdodties  which  they  had 

Is  more  than  triple  the  other,  both  of  them  will  move  lost,  and  will  coosequendy  recede  with  these  vdodties. 

-??  «wr  wjP»ct  m  the  direolion  of  the  greater  boay.  Cor.  7   The  rdative  vdodties  of  two  dastic  bodies 

If  one  of  them  is  exacUy  trmle  the  other,  Oie  greater  wiU  be  the  same  both  before  and  after  their  impact 

ijody  wU  jOTam  Rtrert  after  impact,  and  the  lesser  Make -1=  velocity  of  A  alter  impact,  and  i8=:  vdodty 

body  will  be  driven  b^k  with  twice  the  common  velo^  of  B  after  impact,  we  have 

juiy  before  impact    If  osie  of  the  bodies  is  greater  than 

Ue  other,  but  leas  than  triple,  both  bodiee  wiU  he  le. 

meted  back  agdn. 

CoR.  b.  If  when  aszbf  we  hav»  also  AsB;  then 


Vd.  of  A  after  impacts:^t=H21f , 

A+B     "* 


a. 


VeL  of  B  after  impactg^^r^^"^  =z  a. 

A+H 

That  is,  the  bodies  will  move  after  impact  with  intei^ 
cliaiiged  vdoettiee. 


A  — Bxa+2Bft       , 
« A+B  '"^ 

i»s= aXb '  consequently 

and  calling  r=  relative  velocity  before  impact,  we  have 

« «^ /lsa={=i  —  2  r, 
the  negative  sign  being  used  when  the  bodies  move  in 


Cor.  6.  If  the  vdodties  of  the  bodies  are  inversely    the  same  direction,  and  theponVtiie  one  when  they  move 
ftvfMivtiesid  to  ibeir  ewmiitaea  of  natter,  «Bd  Hence  aince  when  the  bodiea 
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rtza^^h,  we  obtain 


and  sinoe  when  they  move  in  opposite  directions  r= 
fl+6,  we  obtain  

Cor.  8.  The  vh  viva,  or  the  sum  of  the  products 
obtained  by  multiplying  each  body  into  the  square 
of  its  veloci^,  is  the  same  both  before  and  after  im- 
pact. This  IS  called  the  conservation  of  active  forces. 
Since,  by  Ae  third  law  of  motion,  the  whole  mo- 
mehtum  is  the  same  after  impact  as  before  it,  we 
have    A  a  4-  B  &  =  A  m  +  pfi  or  A  a  —  A «  = 

A&— Aff/or  Axfl  m=:Bxb—fi.  But  by  Cor.  7. 
«  —  A=6  —  a,  or  a-f«=/3-f-^  i  consequently  we  have, 
by  multiplication.  Ax  a* — •"=Bx/5*  — 6«;  and,  by 
transposition,  A a<-fB  6*= A «)-i-B A*. 


Paop.  V. 

To  determine  the  effects  of  the  communication  of 
motion  along  a  row  of  elastic  bodies. 

1 .  When  the  bodies  are  all  equal.  Let  A,  B,  C,  D,  &c. 
)be  the  equal  elastic  bodies ;  then,  if  A  is  drawn  back 
and  made  to  strike  B,  and  if  this  motion  is  communi- 
cated fVom  B  to  C,  D,  &c  they  will  all  remain  at  rest 
after  impact,  except  the  lasty  which  will  move  forward 
with  the  velocity  of  A.  Since  A=B,  then  by  Prop.  IV. 
.Cor.  S.  A  and  B  will  interchange  velocities,  that  is,  A 
«arill  remain  at  rest,  and  B  will  have  a  tendency  to  move 
forward  with  the  velocity  of  A.  For  the  same  reason, 
JB  and  C  will  interchange  velocities,  B  will  remain  at 
rest,  and  C  will  have  a  tendency  to  move  on  with  B's 
velocity,  and  so  on  with  all  the  rest  except  the  last, 
which  will  move  on  with  the  velocity  of  the  ball  which 
strikes  it,  and  consequently  with  A's  velocity. 

2.  When  the  bodies  decrease  in  magnitude.  Since 
A'^'B,  then,  by  Cor.  S,  Prop.  IV.  both  bodies  will  move 
forward,  but  B  witha  greater  velocity  than  A.  In  likeman- 
ner,  since  B^x^C,  boUi  B  and  C  will  move  on,  but  C  with 
a  greater  veloci^  than  B,  and  so  on  with  all  the  rest, 

'  the  last  body  moving  forward  with  a  velocity  less  than 
that  of  the  one  before,  and  greatly  less  than  that  of  A. 
The  bodies  will  therefore  all  separate,  in  consequence  of 
every  ball,  reckoninfo^  from  the  foremost,  moving  off 
with  a  greater  velocity  than  the  one  which  precedes 
it. 

S,  When  the  bodies  increase  in  magmtude.  Since 
A^^^B,  then,  by  Cor.  S,  Prop.  IV.  the  velocity  com- 
municated to  B  will  be  less  than  that  of  A,  and  A, 
whose  velocity  is  now  negative,  will  be  reflected  or 
driven  bade  by  B.  In  like  manner,  since  h^^C,  the 
velocity  oonmiunicated  to  C  will  be  less  than  that  of  B, 
and  B,  whose  velocity  is  now  negative,  will  be  driven 
back  by  C.  Hence  it  follows,  that  all  the  bodies  will 
be  reflected  backwards,  excepting  the  last,  which  will 
move  forward  in  the  same  direction  as  A  originally 
moved  l)efore  impact,  but  with  a  velocity  ffreaSy  less 
than  that  of  A.  The  velocitv  communicated  from  A  to 
C  through  the  intervention  of  B,  is  greaterthan  the  velo- 
city communicated  directly  from  A  to  C.  Since,  by  Cor. 

2  Afl 
3,  Prop.  IV.  veL  of  B  =: -7— pn"*    *>°^   velocity  corn- 


Prop,  iu.  §  2. p.  558. B-l-C :  2 B= 
2B 


SAa    .    2Aa 


-GoUliioBoC 


B+C 


the  velocity 


A+C     A  +  B    '^ 
from  B  to  C.    We 


must  therefore  prove  that  -T-rrris^ess  than  7-r-n  X 


2B 


A+C 


A+B 


B 


—TTf   that   is,    that    A  4-  C    is   greater   than 
+  ^ 


A+BxB+C 
2B 


-,  or  2  A-f  2  C  greaterthan  A+C+B^ 


-g-^  or  AC  greater  than  B  -|-  -^— •     Let  us  suppoee 
A=:B+x,  C=zB+tf,  then  A-|.C=2  B +  x-(.y,  and 

B  +  ^=B+21±«i!+?l±fl' =  e  B  +  ,  +  ,  + 


B 


B 


«5^ 


^y 


A+B' 
jnutficated  immediately  from  A  to  C= 


2Ag 
A+C- 


But  by 


^,  that  is,  ^  is  the  difference  between  A  +  C  and 

B  +  -^•,  and  therefore  if  ^  is  negative,  which  will 

always  happen  when  x  and  y  have  different  signs,  that 
is,  when  B  is  less  than  one  of  the  bodies  A  and  C> 
and  greater  than  the  other,  then  A  +  C  is  greater  than 

AC 

B  +  -^,  that  is,  the  velocity  communicated  to  C  by 
15 

means  of  B,  is  less  than  the  velocity  communicated  to 

it  directly  from  A. 

If  the  bodies  are  in  geometrical  proffression,  and  are 

represented  by  A,  A  r,  A  r^  A  r^,  and  if  a,  6,  c,  d,  are 

the  velocities  successively  communicated  to  them,  then 

if  the  number  of  bodies  is  n,  the  velocity  of  the  first  is 

to  the  velocity  of  the  last  as  (l  +r)*-^ :  2*^^ 

By  Prop.  iii.  §  2.  A+ A  r :  2  A=a :  b,  or 

l+v"  -'2  ai:5 
In  like  manner,  1  +r  :  2  ^b  :  c 
And  1+r    :2.  :=c:d 

Consequently,  a:b^  b:c^c:d,  and  componendo 
(1  +r)"-^ :  2"-i=;a :  the  velocity  of  the  last 


Prop.  VI, 

To  determine  the  velocities  of  two  imperfectly  elas- 
tic bodies  after  impact,  the  force  of  compression  being 
in  a  given  ratio  to  the  Ibrce  of  restitution. 

The  only  difference  between  the  collision  of  perfect* 
1 V  and  imperfectly  dastic  bodies,  is,  that  in  the  Conner, 
the  force  of  restitution  being  equal  to  that  of  compres- 
sion, the  velocity  lost  by  A  and  sained  by  B  is  equal 
to  the  velocity  lost  or  gained  dnrmg  the  act  of  com- 
pression ;  whereas,  in  the  latter,  these  two  forces  have 
some  other  ratio,  the  force  of  restitution  being  always 
less  than  that  of  compression. 

Let  us  suppose  that  tn  1 1  represents  the  ratio  of  im- 
perfect and  perfect  elasticity,  then  since  the  vdocity  A, 
when  the  bodies  move  in  the  same  direction,  during 

the  act  of  compression,  is  — ^ — ^,    then  1  :  m  s 

B  fl^»B  b      WD  a-'^'fn  B  0  ^,        ,    .^    •    ^ «    ^-l  /»  «^w» 
— _ — -—  : . — the  veloaty  loet  by  the  force 

A+B  A+D 

^  restitution.      The  sum  of  these  two 
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^CoUiiioii  of  Ba— Bi+Ba«-*B6m     l+wXAXifo  ^     ,    . 

A+B  -  A+B  -^«o«- 

ty  lost  by  A  By  the  same  mode  of  reasoning:,  it  may  be 
shewn  that  i±^?^±=:^  =  velocity  gained  by  B. 

The  very  same  results  will  be  obtained  when  the  ho- 
odies move  in  opposite  directions,  with  this  diSerenoB 
only,  that  the  sign  of  b  must  be  negative.  Hence  it 
-foUows,  that 

A+B:  l-«^mxA=sa— ^:veL  gained  by  B  in  the 
direction  of  A's  motion. 


A-fB:l+ifixB=ii— 6:veLlost  by  A  in  the  same 

direction* 
The  velocity  of  A  after  impact  will  therefore  be 

l+mxBxo— 6     A-^mBXg+l+mxB& 
A+B  A+B 

and  the  velocity  of  B  after  impact  will  be 


.     l+OTXAXfl— &_  B—mAxft+1+mxAg 
^+         A+B         "  A+B 

CoR.  1.  If  B  is  at  rest  before  impact,  then  if  A :  B=: 
1R :  1,  or  A  =  «i  B,  or  A  —  m  B  =:  0,  A  will  also  be  at 
rest  after  impact  Since  6=0,  and  A  —  m  B  =:  0,  the 
preceding  expression  of  A's  velocity  after  impact,  will 
Ibe  =:  0;  that  is,  it  will  be  at  rest  after  impact. 

By  substituting  these  values  in  the  expression  of  B's 

velocity,  that  is,  making  A— •!»  BsO,  and  substituting 

««  •      1         MA  «.  •    1+fiiX^Ba 

m  B  m  place  of  A,  we  obtam  — --^ — iz — srm  a. 
^  mB+B 

Con.  S.  The  relative  velocity  before  impact,  viz. 
«•«  6,  is  to  the  relative  velocity  after  impact,  or  /s  —  a, 
^adopting  the  notation  in  Cor.  ?•  Prop.  IV.)  as  1 ;  m. 

Sinc^  by  thia  Proposition, 


1+mxBxfl--^  .    . ^_ 
«« j^^ and/;= 


1+mXAxo— 6 
A+B 


we 


have  ^=4—+ y^=^5^±|^<*=*  =  *=;?  + 


10— 6  +  mXa*—  ^=:  im  X  ^  —  b,  the  relative  veloci- 
ty after  impact    Hence  a  — &:fii  X  a  — ft  =  l:m,  or 

When  the  bodies  move  in  opposite  directions,  their 
impact  6  has  a  negative  sign. 

con.  S.  The  sum  of  the  products  obtained  by  multi- 
plying each  body  into  the  square  of  its  velocity,  is  the 
same  both  before  and  after  impact.  This  is  demon- 
strated in  a  similar  manner  as  in  perfectly  elastic  bo- 
dies.   See  Cor.  &  Prop.  iV. 

Prop.  VIL 

If  a  hard  spherical  body  impinges  obliquely  against 
another  hard  spherical  body  at  rest,  the  velocity  of  the 
moving  body  after  impact,  will  be  to  the  velocity  com- 
municated to  the  other  body  as  radius  is  to  the  cosine 
of  the  angle  formed  by  the  direction  of  their  respective 
motions. 

'    Let  the  body  A  moving  in  Ae  direction  MAN  strike 

ccciMW  the  i^y  B  ^  yggt.    The  hnpact  obviously  takes  place 

rig'  II-      at  the  hKstant  when  the  distance  AB  of  the  bodies  is 

«qual  to  the  sum  of  the  radii,  and  it  is  manifest  that 

AB  wOl  be  the  direction  of  the  motion  of  B  after  im< 


pact.    Let  AP  be  the  dbeotion  of  A  after  impact,  and  CoUiiion  or 
let  us  suppose,  that  during  the  momentary  continuance     Bodtei.^ 
of  the  stroke,  the  two  bodies  describe  spaces  infinite-  ^*^V^^^ 
ly  small,  via.  A  a  and  B  b.   Join  a  b,  and  since  the  two 
bodies  must  continue  to  touch  each  other  without  any 
change  of  form,  (from  their  being  perfectiv  hard,)  we 
shall  have  a  6=  AB.   From  the  point  b  with  the  radius 
b  A,  describe  an  infinitely  small  arc  A  m,  joining  the 
sides  bA,  bam,  which  contains  the  infinitely  small  an- 

gle  Abm,  Then,  since  BAsrfta,  and&A=&tn,  we 
ave,  by  subtracting  the  former  from  the  latter,  B  6= 
a  m.  Now,  as  we  may  oonsid^  a  m  A  as  a  rectilineal 
triangle,  having  a  right  angle  at  m,  we  have  A  a :  a  iir, 
or  B  b=:  fad. :  sin.  a  A  tnn  rad.  = :  cos.  BAP.  But  as 
A  a  and  B  6  are  the  velocities  of  A  and  B  at  the  ini* 
stant  the  impact  is  finished,  they  will  also  be  their  ve- 
locities after  impact ;  and,  Uierefore,  the  velocity  of  A 
after  impact,  is  to  the  velocity  of  B  as  radius  is  to  the 
cosine  of  the  ansle  formed  by  the  direction  of  their  re« 
tpective  motion^  ^ 

Prop.  Vlll. 

To  determine  the  velocities  after  impact,  when  a  hard 
spherical  body  impinges  obliquely  against  another  hard 
spherical  body  at  rest. 

Let  AN  represent  the  velocity  of  A  before  impact,  pig.  Ih 
AP  its  velocity  after  impact,  and  AC  the  velocity  of 
B  after  impact.  Then,  if  we  complete  the  parallelo- 
ffram  APND,  it  is  obvious  that  the  velocity  of  A  be- 
fore impact,  via.  AN,  may  be  resolved  into  AP  and 
AD ;  but  as  it  has  only  the  velocity  AP,  AD  must  be 
the  velocity  which  it  loses,  and  by  whidb  it  gives  mo- 
tion to  B.  Then,  since  the  line  AD  coincides  with  AC, 
we  have  A  x  AD=B  x  AC.     Now, 

Let  the  given  velocity  of  A,  viz.  AN  =  a 
Sine  of  BAN,  the  given  angle  =  m 

Cosine  of  BAN  =  n 

The  required  velocity  AN  =  x 

Sine  of  NAP  =zy 

Cosine  of  NAP  =  z 

Then,  since  BAP=BAN+NAP,  we  have  sin.  BAP 
or  APN=ni2+a^,  and  cos.  BAPsaa  — m^.  But 
from  the  proportionality  between  the  sides  and  the 
sines  of  the  opposite  angles  of  the  triangle  ANP,  we 

shall  obtain  AD  thus,  m :  v=x :  -^= AD.  We  havealso 

AC= AP  X  COS.  BAP  z=  x(nz  —  m^).  But  since  A  X 
AD=B  X  AC,  we  have,  by  substituting  the  above  vai» 

lues  in  this  equation, szBxnx^Bx  my,  which, 

dividing  by  x,  and  multiplying  by  m,  becomes  Ajv  =^ 
Bmfi«— «  Bm'y,  and  bringing  the  terms  containing 
ff  to  one  side  of  the  equation,  and  substituting  for  « its 
value  v^(l  — ^)  (for  since  a*  +  y*  =a  rad.«  we  have 
2*=rad.'-*-y',  and  2r=v^(]— y*) )  and  then  squaring 

Bmn 

both  sides,  we  obtain «=  /T-- — r — -; — ^         .apd 

^    v((A+Bi»»)*+B*m«»«) 

substitutbg  the  value  of  y  in  the  equation  ^(1  -^y) 

kill.  A  +  Bmt 

we  shall  have  z  ^     z ""^r 

^(  ( A+Bm«)«+B.  m«  m)- 

But  in  the  triangle  ANP,  we  have  sin.  ANP,  or 
sin.  BAN  :  sin.  ANP=AP:AN;  that  is,  m:mx+ 

fijfss«:a»aiid«s — -- — .      Hence,   by  anbftitut- 

flwa+fijf 
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CoUUiivi  of  ing  the  values  of  y  and  %  iii  tins  equation,  and  rooQ- 
Bodi«a.    sidering  that  m*  4-n*=:  Rad.  »s=l,    we  shall  obtain 

^*nr^  *  ==  «^£X^+By')T  +  B-m«n«)^     H.vjng  th«8  ob- 

A-4-D 

tamed  the  direction,  and  the  velocity  of  the  body  A 
after  impact,  the  velocity  AC  of  the  body  B  af^r  im« 

fact,  will  be  found  from  the  equation  AC=:APx  cos. 
(AP,  or  AC  may  h6  found  geometrically,  by  letting 
fdl  from  P  the  line  PC,  perpendicular  to  AC. 

Prop.  VIII. 

When  a  perfectly  hard  bodv  strikes  a  fixed  plane, 
also  perfectly  hard,  the  body  will  move  along  the  nlane 
lifter  impact,  and  the  velocity  afler  impact  will  be  to 
the  velocity  before  it  as  the  sine  of  the  angle  of  ina- 
deBce  is  to  radius. 

Plats  Let  MN  be  the  hard  and  fixed  plane,  and  let  the 

cccLXiii.  body,  moving  with  an  uniform  velocity  in  the  direction 
Pig.  12.  AB,  strike  the  plane  at  B,  it  will  move  on  in  the  di- 
rection  BN  after  impact,  and  its  velocity  after  impact 
will  be  to  its  velocity  before  it,  as  AC  is  to  A  B.  The 
motion  of  the  body  in  the  direction  AB  may  be  re- 
solved into  two,  in  the  directions  AC  and  CB.  The 
motion  represented  by  CB  being  perpendicular  to  the 
plane  MN,  will  be  wholly  destroyed  after  impact,  as 
the  plane  b  fixed^  and  therefore  the  body  will  ad- 
vance after  impact  in  the  direction  BN,  in  virtue  of 
the  motion,  in  the  direction  AC.  parallel  to  BN,  which 
is  not  altered  by  impact,  and  will  describe  BN  or  AC, 
in  the  same  time  that  it  described  AB.  Hence  the 
velocity  afber  impact  is  to  the  velocity  before  it  as 
AC  is  to  AB ;  that  is,  as  the  sine  of  the  angle  of  in* 
cidence  ABC,  is  to  radius  AB. 

Cor.  1.  The  velocity  lost  by  impact  is  to  the  velo- 
city before  impact,  as  the  versed  sme  of  the  comple- 
ment of  the  angle  of  incidence  is  to  radius.  For 
AB— AC,  (the  velocity  lost,)  :  AB=Rad.  —Cos. 
ABM:Rad.;  that  is,  as  the  versed  sine  of  ABM  (or 
complement  of  the  ^^  of  incidence)  is  to  radius. 

Cor.  2.  If  the  body  strikes  the  plane  perpendicu- 
larly, the  whole  of  its  velocity  will  be  destroyed^  and 
it  will  remain  at  rest. 

Prop.  IX. 

To  determine  the  velocities  after  impact,  when  an 
elastic  body  impinges  against  another  elastic  body  at 
rest 

Fig.  ll.  Having  determined  the  velocities  AP,  AC,  (Fig. 

11.)  fs  IB  Prop.  VII.  as  if  the  bodies  were  both  per- 
fectly bard,  prolong  NP  to  p,  and  make  NPsS  NP, 
thep  jqiniiig  p,  A>  and  taking  A  nss%  AC,  the  velo- 
Cifiw  9fief  iinpact  will  be  reprssf nted  by  the  lines 
Ap,  A«.  For  ainqe  NP  is  tfie  velocitv  lost  bv  A, 
and  AC  the  veWeity  gained  by  B,  when  they  are  hard, 
Ihi  double  of  these  quantities,  viy.  Np  and  An,  will  be 
the  velocities  lost  and  gained  when  the  bodies  are 
clastic.  HeRoe,  since  B  was  at  rest,  the  lines  A  p  and 
A  fi  will  express  the  vefedties  Cff  the  two  bodies  after 
impact 

Paor.  Xf 

IfaibodyjperfiBGl^  elastic  impinges  agiinst  a  fixed 
flanei  that  is  perfectly  hard^  it  will  be  reflected  from 


it  in  such  a  manner  tiiat  the  angle  of  reflecthm  is  equal  Ooitiiioa  ^ 
to  the  angle  of  incidence.  *     BoSIm.^ 

Let  MN,  Fig.  12.  be  the  plane,  and  let  AB  repre-  pig,  19. 
sent  the  motion  of  the  body.  Through  A  dtaw  AD 
parallel  to  MN,  and  making  CDsCA  join  B,  D.  The 
motion  AB  being  resolved  as  formerly  into  AC,  par- 
allel to  the  plane  MN,  and  BC  perpendicular  to  it,  the 
former  AC  will  continue  after  impact,  while  the  latter 
BC  will  be  destroyed  by  impact.  The  force  of  resti- 
tution, however,  will  create  an  equal  motion,  BC^  in 
the  opposite  direction,  and  in  virtue  of  this  new  mo* 
tion,  combined  with  CD=AF,  the  body  will  move  in 
the  diagonal  BD,  and  will  describe  BD  in  the  same 
time  that  it  described  AB.  But  since  AC=CD,  and 
ACBsBCD,  the  triangles  ACB,  DCB,  are  eoual,  and 
the  angle  of  incidence  ABC  equal  to  die  angle  of  re- 
flection CBD. 

Cor.  As  the  motion  generated  by  the  force  of  res- 
titution is  exactly  equal  to  that  which  is  lost  by  im- 
pact, the  velocity  of  the  body  after  reflection  is  equal 
to  its  velocity  before  it 

Prop'.  XI. 

If  an  imperfeedy  elastic  body  impinges  against  tt 
fixed  plane  perfectly  hard,  the  tangent  of  the  angle  of 
reflection  will  be  to  the  tangent  of  the  angle  of  inci- 
dence, as  the  force  of  compression  is  to  ue. force  of 
restitution ;  and  the  velocity  after  reflection  will  be  to 
the  velocity  before  it,  as  the  sine  of  the  angle  of  in« 
cidence  is  to  the  sine  of  the  angle  of  reflection* 

Take  Be  to  BC,  fFig.  13.)  as  the  force  of  reatitu-  Vig.  Ifi. 
tion  is  to  the  force  or  compression ;  then,  since  the  iin* 
pingii^  body  receives  from  the  foroe  of  Bestittttioli  a 
motion  equal  only  to  B  c,  this  motion*  when  com- 
pounded with  its  motion  c  dzzCD,  will  produce  a  mo- 
tion in  the  direction  Bd;  and  since,  wnen  iiC  is  ta^ 
dius,  CD=:cdi8  the  Ungent  of  the  angle  CBD=ABC, 
the  angle  of  incidence,  and  C  ),  the  tangent  of  the  angle 
of  reflection^  we  have,  on  accoimtof  Ins  parallelism  of 
cd,  CD,  CD :  C  i=zB  c :  BC ;  that  is,  the  tangenU  of  the 
an^^  of  incidence  and  reflectioA  are  to  one  another 
as  the  forces  of  restitution  and  compression.  Ilie  ve« 
locity  after  reflection  being  to  the  velocity  before  it  aa 
Bd  to  BAs  we  hftve  B d  t  BAsB  di  hD  dxmn.  BdD, 
(or  CBd  its  supplement,):  BDi^,  (or  CfiD,)sstn. 
CBd:  sin.  CBA. 

Prop.  XII. 

To  determine  the  velocities  and  the  dneectioiis  of  the 
motions  of  two  perfectly  hard  bodies  that  impinge 
against  each  other. 

Let  AC,  BC,  (Fig.  IS.)  represant  the  velocities  of  Plff- 13- 
the  two  bodies,  supposed  to  be  very  small,  and  the  di* 
rections  in  which  they  move.  Join  A,  B>  and  through  B 
draw  MN  perpendicular  to  A]^  and  U  N  wiU  be  the  sec- 
tion of  a  plane  which  will  touch  both  bodies  at  their  point 
of  contact,  as  it  is  always  perpendicular  to  a  line  joining 
their  centres.  The  velocity  AB  may  be  resolved  into 
Aa  pavallel  to  the  plane,  and  Co  perpaidicotar  to  it; 
and  the  velocity  BC  into  B^  parallel  to  the  plane,  and 
Cb  perpendicubr  to  it.  In  virtue  of  the  two  velecktes 
C 0,  Cb,  with  which  the  bodies  may  be  supposed  to 
impinge  upon  one  another  directly,  they  wiu  have  a 
common  velocity  after  impact,  which  we  may  call  CD, 
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Botaiion  of  (b»  detefBiined  by  Prop.  TI.  p^  55%  \  The  body  A  nuiy 
^^^^^  therefore  be  conceived  to  be  animated  with  velocities 
CG,  taken  equal  and  |Mndlel  to  A  a  and  the  common 
velocity  CD ;  and  in  virtue  of  these  it  will  describe  the  * 
diagonal  CH.  In  like  manner  the  body  B|  supposed  to 
be  animated  by  the  velocity  C£,  taken  equal  and 
parallel  to  B  6,  and  the  common  velocity  CD,  will  de- 
seribe  the  diagonal  CF.  The  lines  CH  and  CF  will 
therefore  represent  the  velocities  and  directions  of  the 
two  hard  bodies  A  and  B  after  impact. 

Prop.  XIII. 

To  detenmne  the  velocities  and  the  direction  of 
the  motions  of  two  perfectly  elastic  bodies  that  impinge 
against  each  other. 


Plate 
ccclxiii. 
Fig.  li. 


Let  A,  B,  ^Fig.  14.)  be  the  two  bodies,  then  instead 
of  finding  their  eoramon  velocity,  at  in  the  case  of  hard 
bodies,  find  the  velocities  of  each  arising  from  the  di- 
rect part  of  the  impact^  and  \etCd  be  the  velocity  of 
A»  and  C)  that  of  B  $  then  by  combining  these  veloci- 
ties with  Cf,  and  Cg,  the  velocities  of  the  bodies 
parallel  to  the  plane  MN»  we  shall  have  Ce  and  CA 
for  the  quantities  and  the  directions  of  the  velocities  af- 
ter impact 

When  the  bodies  are  imperfectly  elastic,  the  very 
same  method  is  to  be  followed,  substituting  the  veloci- 
ties after  the  direct  impact,  as  found  in  Prop.  VI.  p.  54<0. 

In  the  last  two  propositions  we  have  supposed  the 
spherical  bodies  to  nave  such  small  diameters,  that  the 
lines  passing  through  their  centres,  and  drawn  parallel 
to  MN,  might  be  supposed  to  coincide  wirix  that  line. 
The  method  of  finding  the  velocities  and  the  directions 
of  the  bodies  after  impact,  however,  is  not  greatly  altered 
when  the  diameters  have  a  sensible  magnitude. 

CHAP.  IV. 

ON  TRS  ROTATION  OF  BODIKS. 


On  the  ro- 
tation of 
bodies. 


In  the  preceding  section  we  have  considered  only 
^e  effects  product  by  the  collision  of  spheriod  bo- 
dies, whidi,  whatever  be  the  direction  in  which  they 
impinge  upon  one  another^  have  only  a  progressive  mo- 
tion after  impact.  As  these  bodies  are  supposed  to  be 
homogeneous,  their  centre  of  gravity  coinci^s  with  the 
omtre  of  their  figure,  and  as  the  points  in  which  they 
strike  one  another  must  always  be  in  a  line  joining 
their  centres,  tiie  fbiroe  passes  through  the  centre  3i 
gtmvhy  of  Um  two  bodies,  and  therefore  this  centre 
most  move  eilher  forwards  or  backwards,  according  to 
the  circumstances  of  the  case. 

If  the  body  which  is  struck  is  not  spherieal,   the 

force  with  which  it  is  struck  by  another  body,  must 

often  be  directed  in  a  line  which  does  not  pass  through 

its  centre  of  graviqr,  and  therefore  it  becomes  of  im- 

portanco  to  ascertain  the  efleou  which  wiU  be  produced 

under  these  new  circumstances. 

Pi^Tx  l^  CD  (Fi^.  16.)  be  a  plane  passing  through  the 

CCCLXIII.  centre  of  gravity  of  the  body,  and  let  it  be  struck  in 

Fif.  10.      the  direction  FK  by  another  body,  and  with  a  force 

represented  by  FA.     Through  the  centre  of  gravity 

G,    draw  GV  perpendicular  to  the  pland  CD,  and 

ti^rougb  G  draw  SGK  perpendicular  to  FK.    Bisect 

Tf\^  ^'  *°^  ^P^  ^^  construct  the  parallelc^ram 
F£BN,  one  of  whose  aides  FN  passes  through  the 
centre  of  gravity  G^  while  the  other  F£  is  at  right 

1 


angles  to  FB«  The  tece  PB,  which  is  meJuX  of  the  thtBiitm  of 
whole  force  FA,  may  be  resolved  into  FN^  and  FE.  Bodies. 
Having  prolonged  PG  to  L,  and  made  GL  =  GF, 
take  LO  =  FN,  and  suppose  that  the  force  FN  is  ap« 
plied  to  the  point  L  of  its  direction.  Tfads  force  may 
^n  be  resolved  into  LP,  LM,  one  parallel,  and  the 
other  perpendicular  to  SGK.  Having  thus  transferred 
a  part  of  half  the  force  FA  to  the  point  L  in  the  di- 
rection LO,  we  may  now  conceive  the  body  CD  to  be 
acted  upon  by  the  original  finrce  FA,  distributed  in  the 
following  manner,  namelv,  by  BA  acting  in  that  direc- 
tion, andby  F£  on  one  side  of  the  centre  of  gravi^,  and 
by  LM  and  LP  acting  on  the  other  side ;  but  as  BA=: 
BF,  is  equal  to  LM,  on  account  of  the  equal  trian^es 
FBN,  LMO,  and  is  also  paraUel  to  it,  it  will,  by  S  ta« 
TICS,  Prop.  II.  Cor.  4.  have  fbr  their  resultant  a  force  GQ 
parallel  to  each  of  them,  and  passing  thrau^  the  centre 
of  gravity  G,  and  equal  to  B  A  -f-  LM.  Hence,  since 
FAarSBA,  we  have  GQsFA.  It  follows,  therefore, 
that  in  virtue  of  the  two  fbrces  FB,  LM,  the  centre  of 
^avity  G  is  moved  in  a  direction  parallel  to  FA,  or 
in  the  same  manner  as  if  the  direction  of  the  force  FA 
passed  through  the  centre  of  gravity  G. 

Let  us  now  proceed  to  consider  the  effect  of  the  re« 
maininff  forces  F£  and  LP.  These  forces  are  obvious- 
ly equal  and  parallel,  and  exerted  in  opposite  directions 
and  at  equal  distances  ft-om  the  centre  of  gravity  G. 
They  cannot,  therefore,  have  any  tendency  to  give  the 
centre  of  gravity  amotion  either  towards  the  one  or 
towards  the  other  ;  that  is,  the  centre  of  gravity  will 
remain  at  rest  in  so  far  as  it  is  influenced  by  these 
equal  and  opposite  forces.  But  as  these  two  forces  are 
not  direcdy  opposed  to  one  another,  they  must  there- 
fore tend  to  turn  die  body  CD  round  its  centre  of  gra<« 
vitv  G,  with  fcHTces  proportional  to  the  pernendiculaia 
GI,  GH,  let  fall  from  G  upon  the  line  of  directions 
PI,  £H.  Now,  since  GI=GH,  the  effect  of  the  force 
LP  acting  at  the  point  I  upon  the  lever  GI,  is  the 
same  as  if  it  were  applied  in  tne  opposite  direction  HE 
to  the  point  H.  Hence,  the  effect  of  the  two  forces 
F£,  Lr,  to  turn  the  body  round  G,  is  equal  to  FE-t- 
LP X GHz5 8 FE X FK=2BN x FK.  But  in  the  si- 
milar  triangles  FKG,  FBN,  we  have  FK  :  FB=rGK  : 
BN,  and  FK  x  BN= FB  x  GK.  Consequently,  2BN  x 
FK  =  2FB  X  GK  =:  FA  X  GK,  which  expresses  the 
momentum  of  the  force  FA  to  turn  the  body  round  G, 
and  therrfore  it  follows,  that  the  body  will  turn  at 
least  during  the  first  instant,  as  if  tiie  centre  of  gravity 
were  fixed,  round  an  axis  GV  passing  through  the 
centre  of  mvity,  and  perpendicular  to  a  plane  passing 
through  the  same  centre,  and  through  the  line  repre- 
senting the  direction  of  the  force. 

If  &e  plane  which  contains  the  direction  of  the 
ftirce  does  not  divide  the  body  CD  into  two  equal 
parts,  the  motion  of  the  centre  of  gravity  will  continue 
the  same  as  before;  but  the  axis  of  rotation  GV,  in- 
stead of  being  fixed  as  before,  will  incline  itself  on  all 
sides^  and  t&  body  will  whirl  in  different  directions 
round  its  centre  of  gnvity. 

Prop.  I 

When  a  perfectly  hard  body  strikes  another  body 
perfectly  hard,  in  a  direction  which  does  not  pass 
through  its  centre  of  mvity ;  to  determine  the  mo- 
nientum  communicated  to  each  particle,  the  velocity  of 
the  centre  of  gravity,  the  velocity  of  rotation  of  any 
point  of  the  body,  and  tho  velocity  of  the  striking  body 
after  impact 
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Bodief. 


Plate 

CCCLXIII. 

Fig.  17. 


Let  the  body  A  strike  the  body  CD  in  a  directioii 
AK  which  does  not  pass  through  its  centre  of  gravity 
G,  and  let  the  line  AK  lie  in  a  plane  passbg  through 
G,  and  dividing  the  body  into  two  equal  parts.  I^ 
Aa  be  the  space,  which  A  describes  in  an  infinitely 
small  space  of  time  before  impact,  and  A  b  the  space 
which  It  describes  after. impact,  in  consequence  of  the. 
resistance  or  re-action  of  the  body,  and  let  G  ^  be  the 
infinitely  small  space  described  by  the  centre  of  gravi- 
ty G,  in  a  direction  parallel  to  AK,  while  in  the  same 
time  it  describes  the  mfinitely  small  angle  kgi  round 
its  axis  G  V,  now  carried  to  g  u.  From  G  draw  GK 
perpendicular  to  AK,  and  consequently  perpendicular 
to  GV.  Now,  since  A  would  have  descriped  the  space 
Aa,  but  for  the  re-action  of  G,  which  reduces  it  to  A  6, 
A  X  6  a  will  represent  the  motion  lost  by  A,  and  G  x 
Gg  the  motion  in  the  direction  G^  gained  by  G. 
But  since  the  centre  of  gravity  G  moves  in  the  same 
manner  as  in  cases  of  cpUision,  when  the  direction  of 
the  force  passes  through  the  centre  of  gravity,  we  shall 
have  Ax6a=:GxGg;  and  considering  G  as  im- 
moveable, the  force  lost  by  A  in  relation  to  the  axis 
GV,  will  be  A  X  6  a  X  GK.  Now  let  p  be  any  particle 
of  the  body  CD  which  describes  the  small  arc  p^,  at 
the  distance  g  p  from  the  centre  of  gravity  G,  trans- 
ferred to  g,  wnile  a  given  point  h  describes  the  small 
arc  h i  at  —  the  distance  g h;  then,  if  we  take  A i  to 
represent  the  velocity  of  rotation  of  the  point  h,  the 

velocity  p  y  of  the  particle  p,  will  be  g  pX-r-    The 

motion  guned  by  the  particle  p  will  therefore  be 

-,  and  the  quantity  of  this  motion  relative  to 


g  A»  and  ass  velocity  of  rotation  A  t  of  the  point  A,  weRotaiionof 

shallhftveA(V— *)  =  G5f;   A  X  ( V  —  x)  A  =:*-^*     ^'"' 

d 
which  multiplying  by  d  becomes  A  (V— x)  b  d^ 

fp  r*  a.  Aa  the  body  A  is  necessarily  in  oontact  with 
CD  during  impact,  then  if  g  A  is  parallel  to  GK,  k  n 
will  be  the  arc  described  by  the  point  A,  whilst  k  de- 
scribes h  f,  and  since  therefore  A  6=rK  fi.  But  since 
kn  :  A  t=g  A(orGK}:gA,  we  have  Aft:  a=i:d, and 

Aw 

kn^—;  andas  Afi=:Kn  —  Gg,  we  have  Kn — Gg=' 

bz      .  ^       ^        bz  hz    ^ 

J- and  K  ii=GgX*-r  or  orsyx-^.   From  these  three 

equations,  containing  values  of  x  ^  and  z,  we  shall  ob» 
tain 

'^(A+G)/pr«+A«AG 


P^gpXhi 


Xgp=:pXgp*' 


hi 


the  axis  gu  wiU  be ^-j       ^g  F--r^6  r   y^gh 

Hence  it  follows,  that  the  roomentums  gained  by  each 

particle  is  equal  to  the  particle  multiplied  by  the  square 

of  its  distance  from  the  axis  of  rotation  *,  and  by  the 

.      hi 
constant  quantity  —7. 

.  But  since  every  particle  of  the  body  CD  has  a  mo- 
mentum expressed  in  a  similar  manner,  if  we  call  p  any 
particle,  and  rz=.f  g  its  radius  vector,  or  distance  from 
the  axis  of  rotation,  we  may  express  the  sum  of  the 
products  of  all  the  jiarticles  by  the  squares  of  their  dis- 
tances from  the  centre  of  rotation  by  Ai  r*,  and  there- 
fore  the  quantity  of  motion  gained  by  the  body  CD 

will  be  expressed  ^J  fp^X—i*  And  we  shall  then 

have  A  X  bax  ^^^J*P  ^ ^ "!•     ^^  ^®  ^^^  make 

G=:mass  of  the  body  CD,  A= G  K,  V=  the  velocity  of  the 
body  A  before  impact,  x  its  velocity  after  impact,  y=the 
velocity  Gg  of  the  centre  of  gravity  G,  i2=  the  distance 


A.V 


5^= 


{fp^) 


A+G  (/pr«)+A«A.G 
A.V.  b.  d.  G. 


2= 


A+G(ypr«)+6*A.G 


The  two  motions  of  translation  and  rotation  thus  com* 
municated  to  the  body  CD,  are  independent  of  one 
another,  and  the  one  may  be  conceived  to  be  extin- 
guished without  the  other  being  completely  destroyed. 
If  we  suppose,  for  example,  Uie  centre  of  jmvi^  G 
to  be  opposed  by  a  resisting  force  equal  to  G  X^«  the 
motion  of  translation  of  the  body  G  will  be  completely, 
destroyed  without  any  change  being  produced  upon- 
the  rotatory  motion.  This  effect  is  very  finely  exeou, 
plified  in  cannon  balls,  which  have  often  a  motion- 
round  their  axes,  along  with  a  progressive  motion. 
When  the  ball  has  fallen,  and  has  apparepitly  lost  all 
its  motion,  it  is  often  found  to  be  wheeling  rapidly 
round  a  vertical  axis.  If  in  this  situation  it  meets  witn 
resistance  from  a  stone,  or  any  other  body,  its  axis  of  ro- 
tation will  decline  from  the  vertical,  and  become  hori- 
zontal; and  the  motion  of  rotation  will  thus  produce  a 
new  progressive  motion,  which  often  carries  the  ball 
forward  with  a  degree  of  force  that  is  frequently  dan- 
gerous. 

If  we  compare  the  two  preceding  values  of  y  and  a, 

it  will  be  obvious  that  ziyz=LbdG •fp^\  that  ia» 

the  velocity  of  rotation  of  any  point  p  is  to  the  velo*^ 
city  of  translation  of  the  centre  of  gravity  G,  in  a  ratio 
which  is  the  same,  whatever  be  the  magnitude  of  the 
force   by  which  these  two  motions   are  impressed. 

Since,  from  the  above  analogy,  we  have  d  s:  J  ^ 

yGb 


*  The  fbllowiiig  it  the  ututl  way  of  expreffiDg  sad  demonstrtliiig  this  ftiTwlsmmtol  trntb  Id  le^Mtarf  motion.  If  •  body  tmAff  loaad 
a  fixed  uis,  the  putidei  of  niRtter  wUch  oompoae  it,  least  the  conunnnicartnti  of  motion  to  any  given  point  of  the  body,  with  Ibicci  which 
are  in  the  compound  ratio  of  the  particles,  and  the  squaiti  of  their  dintuncee  from  the  axis  of  motion. 

Let  P,  (Fig.  IS^)  be  a  force  applied  at  die  diftanoe  OP  finm  the  axis  of  rotation  O,  to  eommunicate  motion  to  a  body  eonsiiting  of  par. 
tidM  A,  B»  C,  and  rerolnng  rouid  O  at  the  dittanoei  a,  &,  c,  firom  O.  Let  jr  be  the  quantity  of  matter,  which  would  have  the  same  cf« 
Icct  in  leiisting  the  oommunicstioD  of  motion  to  Uie  point  P  by  virtne  of  its  inertia,  at  if  the  pwtide  A  were  icmored,  and  let  M  and  m 
be  the  momentam  of  the  forces  tfaut  applied  to  A  and  P,  and  V  o  the  Tckcitiet  of  A  snd^.    llien  lince  x  and  P  may  represent  the  q[uan- 

titict  of  matter,  we  have  xip^^-i^;  bnt  the  effect  of  the  moving  fonet  M  and  ipi  to  pat  a  body  in  motion  at  the  points  A  and  P  are 

V      V 

11  1  ^         ^ 

kvertely  u  the  diMancet  OP,  OA,  that  it,  M  :  ^»qX'*  :^«    But  T  :  »  mOA:  OP,  hence  a  :  Pi 

a ;  P»OP«  :  OA*  and  axOA'fftPxOF'. 
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Botatioa  of  it  foOowf ^  thftt  if  any  body,  such  as  a  planet,  is  put  in  tance  firom  die  axis,  by  the  prodact  of  the  weight  of  Botation  ttf 

-_?^'^r  °^®^^  ^7  '^  ^^^^^  ^c  direction  of  which  passes  at  a  the  whole  body  into  the  distance  of  its  centre  of  gravity      Bodies. 

""^■^          .           -                                                       ffif^z  from  the  axis  of  motion.                                                 w-^V'^**' 
distance  from  its  centre  of  gravity,  equal  to  ^  ^       . 

u— -11     .^     ^       *i.^^       *.L   ^_        ^-       J^l  If  we  call « the  distance  of  the  centre  of  oscillation 

t  wUl  reeeive  from  that  force  the  two  motions  of  trans,  from  the  axis  of  motion,  and  g  the  distance  of  the  cen- 

lation  and  roUUon.  .^  of  gravity,  then  if  a  force  /  is  applied  at  the  dU* 

The  limits  of  thU  article  will  not  permit  us  to  point  ^*^  ^'  ^^^  ^"^^  ^^^*  accelerates  tlie  centre  of  gra. 

out  the  application  of  the  preceding  formulae  to  bodies  vity  will  be  -f-^,  and  9M  the  accelerating  force  varies 

of  particular  forms.    We  have  only  to  find  the  value  of  Jp  r* 

Tp  r*  geometrically,  and  multiplv  it  by  the  density  of  .1.      ,.            ^         .        .          •                    **/ 

thebody.                                                              "^  «s  the  distance  from  the  axis,  we  have  g:j;=: -^^- 


g»f 
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Prop.  II.  ~ — -.^  the  force  which  accelerates  the  centre  of  oa« 

If  a  body  revolves  round  a  fixed  axis  by  the  action  J,.f\        ^       ^    ^     \. 

of  any  given  force,  the  force  which  accelerates  the  point  ciUation  when  the  force/ is  applied  to  the  centre  of 

to  whidi  the  given  force  is  applied,  is  equal  to  the  quo-  P*^^^*    ^^  us  now  supiKMC  that  all  the  matter  is  coU 

tieni  arising  from  dividing  the  product  of  the  force  ioi-  ^®^^  ^°  ^^  centre  of  oscillaUon,  and  that  the  moving 

to  the  square  of  the  distance  by  Air%  or  the  sums  of  ^'*'*  /  "  applied^  there,  then  since  the  accelerating 

♦k-  ^Zj\,^,  ^   11  *u^            ^jr    *       Mic«uiuBi«  £0,^  jg        jf  ^  the  quotient  of  the  moving  force  by 

5f..£r^  .t!;.  h!^          i?*"fK  '"'  "^^c""^^  .'"^  "^^  ^«  ™^  "i«^«d,  we  have  the  force  which  ^xelerat^ 

square  of  their  distances  from  the  axis  of  motion.  /* 

the  centre  of  oscillation  =  -f- — •    But  since  the  angu* 

Let/ be  the  given  force  applied  at  the  distance  d  J  P 

from  the  axis  of  motion,  then  since  the  momentum  bur  velocity,  when  the  motion  is  collected  in  the  centre 

of  any  particle  p  at  the  distance  r  is  equal  topXf*»  ^  gravity,  is,  by  hjrpothesis,  equal  to  the  angular  ve« 

the  momcfntum  of  the  same  particle  at  the  distance  lodty  when  the  matter  is  concentrated  in  the  centre 

J  .:ii  1^   ua.-    ji*        ^t-         1        M.        PXr*  ^  osdllation,  the  Acceleratinff  forces  by  which  these 

rf,  wiU  be  obtamed  from  the  analogy  iP :  ,-=p :  t^ ,  equal  anguli^r  velocities  are  produced,^  must  alsobe 

consequently,   /-^  will  express  the  momentum  of  ^^'  •»<*  therefore  we  obtain  jr—  =  -^  and  »  a 

all  the  particles  in  the  body  at  the  distance  iil,  or  the  r^^ 

mass  put  in  motion  by  the  force/    But  the  acceleraU  •C£--.,  the  distance  of  the  centre  of  oscUlaUon  from  the 

ing  force  is  equal  to  the  quotient  of  the  moving  force  gxfp 

by  the  mass  moved,  and  therefore  we  have  the  acceler.  ^i^.  that  is.  the  disUnce  of  the  centre  of  oscHlatioii 

ating  force «:  /        ■  ^'  equal  to  the  sum  of  the  products  found  by  multiplvi* 

J  V^  ing  each  particle  by  the  square  of  its  distance  from  the 

CoR.   The  angular  velocity  generated  in  a  given  time  >^^3  of  motion,  divided  by  the  product  of  the  force  of 

by  the  force  /at  the  distance  J,  is  as/  x  rf  -^  fp  r «.  «^^*ty,  or  the  weight  of  the  whole  of  the  body,  or  the 

For  the  absolute  velocity  of  the  point  to  which  the  ITvitv  wX';S±^^^^^^   ^"^"^"^  "^  ^  ""*"  "^ 

iimtf\%  applied  is  as  the  acceleratW  force,  and  the  «T"  ^  T^    1         a  1               •^.      ^   u             -^ 

anguW  veCcity  is  directly  as  the  absolutrvdod?  and  Cor.  A  ^.^ple  pendulum,  consisting  of  *  heavy  point 

tnvMie«i«r ..  ♦kl  Ai^^^^  "Lt        ""»J"»"^  vciuwijT  «uu  suspeudcdby  a  Slender  thread  or  fibre,  and  havinsr  the 

lodty  U  u  /^^-T-  X  ~j«r  as /x d-h-lpi*.  ^  suspension  equal  to  x,  or  the  distance  of  the  centre 

J  fi*        a         ''         'J*^    '  of  oscillation  from  the  point  of  suspension,  will  perform 

e^    ._  .*       n.i....»..>^  "TV  n               r\                  .    .         .  '**  vibrations  in  the  same  time  as  any  system  of  matter 

^i^t^  in  a  <^™HTt!l?r'"  ofOscilmtioh isthat  p«nt  which  has  the  distuice  of  its  centre VLallation  equal 

ma  compound  pendulum  or  svsUm  of  matter  rerolr-  to  *.    Hence,  this  pendulum  is  caUed  the  tipM^  or 

ooUected,  any  force  aj^lied  at  this  centre  will  senerate 

me  same  ansular  velocity  m  a  given  time,  as  Uie  same  Schouuh. 

anS'S^'' f '*"*^*^  *"u  *^-      ^^         .  The  centre  of  oscillation  in  bodies  of  various  foBBi 

annh^to  tlfr^lr?^  "?  be  reg«ded  v  a  force  n,.y  be  easily  determined  by  a  very  «mple  fluxional 

^^o?olSu^rjS  KL  ii^^'^-'jS'  ,*•"  P«^'  «»•'"  *»  ^  ''hicK  we  i^  MlrLj  explain. 

iTSd,  iSl  Sr»SL  -  Ji^^^  ♦'"»ir^'^"""  Sd  for  the  centre  of  gravity.    We  have  only  to  multi. 

^bSi  ro Jnd  thJ  J^^«W  ^^^^l^  k"  f?  *°  P'y  "y  P«ticle  of  matter  by  the  square  of  i^  distance 

^^S^^:^  S'  JL"^'..'S.^"2'^  b  Tf  Sf  •"P'7-^ -d\q«<*i»t  arising 

oompound  bodv                     ""^  """^  "  *"'*•  «  ">•  from  dmdmg  the  sum  of  all  these  producU  by  the  pro- 

*^             ''  duct  of  the  whole  wei|^t  into  the  distance  of  the  cen> 

Prop.  III.  treofgravi^  from  the  axis,  will  be  the  distance  of  the 

1*  .  .-^_         ,        .  ,  centre  of  oscillation  from  the  axis  of  suspension.    The 

iJL  .^/^  J*"^"'?"  ^  yrtem  of  bodies  vi-  foUowing  are  some  of  the  principal  rcsulteT 

^^J^tL^J^J"^  ^  ^*^J^  ^'^^'  *•»  1.  If  tins  body  is  .  heiTvy  st^t  line  of  uniforA 

eoS^toSL^™^^  <^.«=£'«f«"  from  the  axis  is  density,  and  is  Suspended  by  onT  extremity,  thedis. 
S^^^.  ^T  "^e.f^oa^^^nimg  the  sum  of   tance  of  its  centre  5f  oscillation  is  e^Sds  of  (u  length. 

v£ iiTF^B?^  *^      "*°       ■'""  "^  *•  <>i^  «•  A  aleoier  rod  of  a  cyUndrical  or  prismatiesEiqp^, 
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Koution  of  sum  of  all  the  panicles,  multiplied  by  the  square  of  between  the  centres  of  oec!llation  and  gravity;  and  as  l«tat)on  of 

Bodies    ^jj^j  distances  from  the  centre  of  motion,  by  />,  the  *«  <»n?re  of  oscillation  coincides  with  the  centre  of    B«dJ«. 

^-V-  ^^^  «f  UK,  body,  or  the  «.»  of  dl  tbe  p«r^l«.  ST  Jj^rinJlfof  SSrt^'S::^ "S  ^"^ 

Cob.  Since  SO  =  J-lH-  and  SO  =      -/^^  *'"^^.u*f?  ^^^"  *^  centre  of  eponuneout  rotMioti 

«/vK.  knuw  w>'q(  _  ^  ■u.uu'w^  vSG  "Dd  tMt  of^  DercuOTion.    Consequently,  the  dUtance  of 

.  1.  _-  c^  w  cr-     crk»  --J  erk   cr»    ey^  T cr^    ♦!..♦  *®  **"*"  "  »pontMieoua  rotation  from  the  point  K, 

we  have  SO  x  SG=SQ»  and  SO :  SQ=SQ :  SO ;  that  ^i,g„  jh^  {^^  u  impressed,  namely  the  distaiace  SK 

IS,  the  centre  of  gyration  is  «  mean  proportional  be-  j,     ^  ^  ^  dUtanoe  of  the  centre  of  pcrcutaion  fWmi 

tween  the  centres  of  gravity  and  oscdlation;  ^^  supposing  K  to  be  the  point  of  tuapension. 

.^  ..    .     .     .        ,,.  »       »•  u    ^       CoR.  1.  As  the  value  of  F  does  not  enter  into  the 

At  the  bMinmng  of  the  present  section,  we  have  expressionof  SG,  it  follows,  that  the  position  of  the  oen- 

eonsulered  thereupon  between  the  proffrestive  and  ro-  ^^  ^[  spontaneoua  roution  u  independent  of  the  mo* 

tatory  motion  of  a  body  m  free  space,  when  struck  ma  mentum  of  the  body  A. 

direcuon  which  does  not  pass  Uirough  its  centre  of  gra-        Cor.  8.  As  the  dutance  SO  is  invariable,  and  as  the 

PtATE       vity.    We  have  seen  that  when  the  body  =  CD  is  j^j^  g  is  carried  forward  in  a  direction  S »,  parallel  to 

wcwin.  struck  in  the  direction  AK,  the  centreof  gravity  G  ad-  q      ^^^ag  ^  evolves  at  the  same  time  round  G,  it 

'•«  "'     VMices  m  a  direcUon  Gg  parallel  to  A K,  while  the  foifo^g^  fro„  th^  generation  of  the  cycloid,  that  the 

whole  mass  receives  a  roUtory  motion  round  the  cen-  ^ent^  ^f  spontaneous  roUtion  will  describe  the  com. 

tre  of  gravity.    Hence,  when  the  centre  of  jp»vity  is  „<„  Cydoid  during  every  revoluUoh  of  the  body. 

•t  ff,  the  body  CD  wul  have  taken  a  new  posiQon  C'ly.  ^  a        *  t 

It  IS  therefore  obvious,  that  at  the  commencement  of  _        vTir 

the  motion,  the  body  CD  must  have  begun  to  revolve  raop.  vxil. 


•ponnne.   q,  SPONTANEOUS  Rotation,  or  the  centre  round  which-   jts  centre  of  gravity,  while  this  first  axis  is  carried 
TO«  »«••    a  body  or  system  of  bodies  has  at  every  instant  a  ten-    round  a  second  ttxia,  also  passing  thiough  the  centre  of 
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dency  td«volve,  when  struck  by  a  force  whose  direo  gravity,  these  two  motions  will  constitute  a  motion  of 

tioD  does  not  pass  through  the  centre  of  gravity.  every  particle  of  the  body  round  a  third  axis  lying  in 

the  plane  of  the  Jlrtt  and  teeoitd  axis,  and  inclined  to 

Prop.  VII.  themat  angles  whose  sines  are  inversely  as  the  angular 

_.   .    ,  ,  ,         ...  velocities  round  them ;  and  the  angular  velocity  round 

If  abody  suspended  on  a  fixed  axis  raceivesa  rotatory  ^i,  thjrf  axis  U  to  the  angnhr  vdodty  round  one  of 

motion  by  being  struck  at  the  centre.of  pncussion,  then  jjie  primitive  axes,  as  the  sine  of  the  inclination  of  the 

if  the  fixed  axis  u  removed,  and  the  body  u  left  firee  t^^  primiUve  axes  is  to  the  sine  of  the  inclination  of 

of  aU  supports,  and  again  struck  at  the  centre  of  per*  tjie  third  axis  to  the  other  primitive  axis, 
cussion,  the  point  of  the  body  which  was  the  centee  of       Let  Uusbody  AB«A.  (Fig.  4.  Plate  CCCLXIV.)  re- ?!*« 

suspension  wh«i  it  revolves  upon  a  fixed  axis,  wdl  be  y^lve  round  an  axis  AG  a,  with  the  angular  veUnaty  ccclxiv. 

the  Centre  of  SpoHlmeoHt  ROatum  when  it  is  left  fitee.  ^^  ^yie  ^  „j,  aG  is  carried  round  «  second  axis  Fig.  4. 

.      «    „.       _    «.      ^^^■,-^...   .      .  .  BGft,  with  the  angular  velocity  b,  ibea  if  we  take 

Let  S,  Fig.  17.  Plate  CCCLXIII.  be  the  centre  of  qd  to  GE.  as  a  is  to  6.  and  joming  DE,  draw  CGd 


cccLxiii.  spontaneous  rotation  of  the  body  CD,  when  struck  by  through  G,'  parallel  to  DE,  every  MrUde  of  the  body 

^V'  ".     the  body  A  in  the  direction  AK.    If  the  body  CD  had  ^flj  be  in  a  state  of  rotaUon  round  a  third  axu  CG  c, 

been  struck  at  G  with  Uie  fune  force,  the  p«nt  S,  sup.  ^hich  of  course  Ues  in  the  plane  of  the  other  two, 

posed  to  be  connected  with  CD  by  a  iwid  Ime  GS,  ,^  ^  angular  velodties  a,  6,  c,  are  to  one  another  as 

would  have  moved  through  S  «=G  »  m  tiie  same  time  ^t„  ^„  dE,  GD,  and  GE. 

that  tlw  centre  of  graviw  moved  from  G  tog.    But       Let  P  be  any  particle  of  the  body,  and  let  a  spheric 

since  ^e  P«nt  S  is  actually  at  rest  m  consequence  of  ^  .^rtkoe  be  conceived  to  be  described  round  cTwid 

the  b«^y  CD  having  been  struck  at  A,  the  same  effect  pa„ing  through  P,  then  it  is  manifest  that  if  PR  is  per4 

u  produced  upon  the  punt «  as  if  it  had  been  aimed  pcndicular  tothephmeof  the  figure,  it  will  be  thecom. 

backwards  fr«Mn  » to  S  in  that  tune.    Let  *ii  be  the  „„„  ,ection  of  Qw  drde  of  rotation  IPi  round  the 

space  described  by  any  partide  p  placed  at  *,  m  virtue  „{,  AG  a,  and  the  drde  of  rotation  KP  *  round  the 

of  ita  rotatory  moUon  round  g ;  then,  in  the  simiUr  gecond  axis  BG  6.    From  P  draw  PF  and  P  o,  which 

57"*1"  ^Jj*'  JH^  *'  v^*  "y*  S  * :  *  «  =  jjT  * :  g  *,  or  ^m  be  the  radu  of  the  dides  of  rotation  IP  i,  KP  *, 

G  g :  *  «=GS :  GK ;  that  u,  the  vdoatiea  of  the  centre  ^^  d„^  p^  and  PN,  touching  the  same  drdee  In  P. 

•    of  gravity  G,  and  the  partide  *,  an  as  SG  to  GK.  jhese  tangento  lie  in  a  phme  MPN,  which  toudies  the 

Now.  calling  F  the  moving  force  applied  at  K,  the  „|,ere  in  P.  and  cutt  the  plane  of  the  axis  in  a  liM 

accelerating  force  by  which  the  centre  of  gravity  is  jJn.  to  wWdi  GR.  a  line  dniwn  from  the  centre  of 

moved,  win  be  ;?-;  and  by  P»op.  II.  p.  545,  the  acce-  »*»•  «P''«»  ^ti^  »,  i«  perpendicukr.    Now,  if  we 

fp  '       r        I-  represent  the  velocity  of  the  pomt  P  round  the  axis 

lewting  force  ;rith  which  the  point  K  is  urged  wiU  A  a  by  ?f,  and  ita  velodty  round  B  *  ly  PN.  uid 

YxGK*  complete  the  parallelogram  FNIf,  the  diagonal  Pf,- 

be  — jr- ,    But  aa  the  absolute  vdodties  of  G  and  lying  in  the  plane  MPN,  will  represent  the  vdodty  of 

J  P**  the  point  P  as  resulting  firom  these  two  rotatioos.    Let 

p,  which  we  have  shewn  to  be  proportional  to  SG  and  the  paralldqpwns  PN //  be  prcnected  orthographical- 

GK,  are  as  the  accelerating  forces,  we  have  SG :  GK=  ly  into  RNTF,  on  Jie  pUne  of  tne  axis,  by  letung  fall 

F       F  X  GK*  Cpr*  the  perpendicukrs  fk  and  I T,  and  having  drawn  tfae- 

—zr- :  — ji ,  "nd  SGsr  _!>L£ ,  which  ia  the  diagonal  RT,  it  is  obvious  that  because  PR  is  peipen. 

Jp       J  pi*  OKxfp  dicttkr  to  the  phme  of  the  two  axes,  the  plane  PR  IT 

ane  value  as  was  given  in  Prep.  IV.  for  the  distance  is  also  perpendicular  to  that  plane;  ooMcqacstly  tta» 
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lotsiapnoffcfltthing  motkn  P/  it  bi  tlM^^e  of  a  drde  of  revo« 

BodiM^  latioii  round  some  axis  situiStad  in  the  plane  of  the 

other  twvK    Produce  TR,  and  draw  GHC  perpendicu^ 

lar  to  it»  and  let  LP/  be  a  circle  of  rotatioo  round' 

CGc  M  an  atis,  and  PH  a  radius  of  it    The  line  Pi 

will  therefore  be  a  tangent  to  this  circle  at  the  point 

P,  and  oonteouently  perpendicular  to  PH,  and  will^ 

when  producea,  meet  RP  in  some  point  Q  of  the  line 

MN.    The  particle  P  is  in  a  state  of  rotation  round  the 

axis  CGtf,  and  its  velocity  is  to  the  velocities  about  the 

two  primitive  axes  AG  a,  BG  6,  as  P  Ms  to  Pjf  or 

PN«      Since  the  tangent  PN  is  at  right  angles  to 

the  radius  OP,  and  PR  at  ri^t  angles  to  ON,  the 

triangles  PRM,  OPN«  are  similar,  and  therefore  we 

PRxPN 
have  RN  =  — ^r^^ — -i  but  the  velocity  of  P  round  the 


OP 


axis  BGi  is  OP  X  A*  consequently  RN= 


PRxOPxft 
Of" 


M«  Coulomb  wan  the  ftrst|»enon  who  ooncdved  the  OrTorsiotti 
happy  idea  of  employing  the  resistance  of  torsion  to 
measure  very  small  forces,  whtdi  recpire  to  be  asoer« 
tained  wiUi  a  degree  of  accuracy  that  cannot  be  ob* 
tained  by  ordinary  means.  In  our  articles  Hydkodt* 
N  A  Mies,  EjLfiCTBiciTy,  and  MAONBTtsii,  we  have  iJ^ 
ready  shewn  at  great  length  the  practical  application 
of  this  method,  which  Couloa»b  himself  had  madeibr 
ascertaining  the  laws  of  the  resistance  of  fluids  in  very 
slow  motions,  and  for  determininff  the  laws  of  electrical 
and  magneticsl  action.  We  shau  therefore  proceed  to 
investigate!,  after  the  same  eminent  author,  the  mechanic 
cal  laws  of  the  force  of  torsion,  on  the  supposition  that 
the  forces  of  torsion  are  poportional  to  the  angle  of 
torsion,  a  supposition  which  is  perfectly,  conformable 
to  experiment,  when  the  amplitude  of  the  angle  of 
torsion  is  not  too  great 


PR  X  b'  For  the  same  reason  we  obtain  RF=  PR  x  o, 
and  therefore  RF:  RNs:a :  6=GD :  D£ ;  but  as  the 
sides  are  to  one  another  as  the  sines  of  the  opposite 
angles,  we  have  sin.  NRT  :  sin.  NTR  =  sin.  GED ; 
sin.  GDE.  But  because  NR  is  at  right  angles  to  EG, 
and  NT  perpendicular  to  DG,  we  have  RNTs:EGD. 
Consequently  TR  is  perpendicular  to  ED,  and  Cc  is 
parallel  to  ED,  and  the  particle  P  has  a  rotatory  mo» 
tion  round  an  axis  parallel  to  ED.  Hence,  since  RN, 
RF,  RT,  are  as  the  velocities  6,  a,  c,  round  these  dif- 
ferent axe^  and  are  to  one  another  as  EG,  DG,  DE, 
it  follows  that  the  velocities  c,  a,  and  b,  round  the 
tiiree  axes,  are  to  one  another  as  ED,  GD,  and  GE. 

The  preceding  important  theorem  is  given  by  Frisi 
in  his  Coimograpkia. 

CHAP.  VI. 

ON  TORSIOlf. 

Ontorrfoib  D^w.  When  a  metallic  wire,  or  any  oAet  body,  is 
twisted,  the  force  with  which  it  untwists  itself  is  called 
Plate  the  Force  of  Tortiom.  Let  a  6,  for  exam|de,  (Fig;  5.) 
cGcuuv.  be  a  metallic  wire  held  firmly  by  the  pincers  c,  by 
^'9>  ^  meanf  of  the  screw  t,  and  let  a  cylindrieal  body  P  he 
suspended  vertioally  by  the  wire  a  A,  firmly  fixed  to  it, 
so  that  the  wire  passes  through  the  axis  of  the  cf]a^ 
der.  Let  an  index  P  o  be  fixMl  to  the  lower  end  of  the 
cylinder,  for  the  purpose  of  pointing  out  the  degrees 
on  a  graduated  circle  concentric  with  the  circumfer« 
ence  cf  the  cylinder.  If,  when  the  whole  is  at  rest, 
we  turn  the  cylinder  P  round  iu  axis,  so  that  the  in- 
dex Po  may  describe  the  arch  on,  the  wire  a  b  will  be 
twisted  by  this  operation,  and  if  left  to  itself,  the  ten- 
dency  of  the  partides  to  recover  their  former  situation 
will  cause  it  to  untwist ;-*the  index  Po  will  return, 
and  will  oscillate  backwards  and  forwards  like  a  pendu- 
ham,  till  it  is  brought  to  rest  by  the  resistance  of  the 
air,  and  the  imperfect  elasticity  of  the  metallie  wire.  The 
angle  oP»,  through  which  the  index  had  moved,  or 
through  which  the  wire  had  been  twisted,  is  called  the 
Angle  of  Tornon,  and  the  force  by  ^ich  the  osdlla* 
ftions  are  produced,  the  Force  qf  Tornon* 

If  the  wire  possessed  perfect  elasticity,,  and  was 
twisted  in  a  pertect  vacuum,  the  cylinder  would  oscil- 
kte  for  ever,  and  the  oscillations  woiild  all  be  of  the 
Mime  length.  By  observing,  therefore,  the  diminu« 
tion  ^  the  amplitude  of  the  oscillation,  and  abstractmg^^ 
the  effect  produced  by  the  resistance  of  the  air,  we  may 
determine  the  lawa  according  to  which  ihe  ehstic  force 
«f  torsioa  is  altered. 


s        Let  PP,  (Fig.  aVbe  a  horizontal  section  of  the  cfr*  Fig.  d; 
Under  P,  and  let  all  the  elements  of  this  cylinder  be 


prcjected  on  the  dicular  section  in  «-,  «-,  ir,  &c.  Let 
ACM,  the  primitive  angle  of  tcnrrion,  be  called  A,  and 
after  a  oertam  time  i,  let  the  amplitude  of  the  oscillations 
have  diminished  so  as  to  have  become  =r  AC  m.  The 
diminution  of  the  amplitude  will  therefore  be  MC  m, 
whidi  we  may  aJl  S,  so  that  we  shall  have  ACms: 
A  —  3*  As  the  force  (^torsion  is  assumed  to  be  pn>* 
portiooal  to  the  angle  of  torsion,  the  momentum  of 

this  force  may  be  represented  by  axA— S,  ft  being 
a  constant  eo-efficient  depending  on  the  nature,  the 
length,  and  die  thidmess  of  the  metallic  wure.  Hence, 
if  we  call  v  the  velocity  of  any  point  r,  at  the  end  of 
the  time  t,  wh«i  the  angle  of  torsion  is  AC  m,  we  iludl 
hav^  by  the  principles  of  .Dynamics, 


where  r  is  is^  ir,  the  distance  of  the  point  r  firom  the 
axis  of  rotation  C. 

But  if  the  radius  CA'  of  thecvlinder  is  csfied  a,  and 
if  u  represent  the  velocity  of  the  point  A'  of  the  cir* 
cumferenoe  of  the  cylinder  at  the  end  of  the  time  /,  we 


ru 


have  e :  u  =  r :  ff,  and  vzz — .    By  taking  the  fluxion,, 


therefore,  of  thisexpression  of  e,  and  substitnting  if  in 
pkce  of  V  in  the  above  formula,  we  get 


XA-Sxte«y^'; 


and  as  I  ss ,  wehave 

ti 


=•/ 


«X  A  — Sx 
the  fluent  of  which  is 

Extracting  the  square  root  of  both  sides  of  die  equation> 
we  have 

•»X^2A8— S«=irx(/5^  • 

ad 
If  we  now  mdtqily  both  sides  by  — ,  and  divide  by 

V"  XV"  12AS— SS  the  equation  will  become 


aS 


X«X 


7  -^xjx (/«.)' 


»      Vji  X  V^2AS  — »""  v'ax  ^«AS— S» 


«• 
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CoDfleqaently,  since  is  —  we  obtain 


i  r*  sz-^ — .  But  the  number  of  par- 
tides  in  the  cylinder,  or  the  mass  ^  of  the  cylinder,  is 
,  therefore  substituting  ft,,  instead  of  this  value 


sx 


<=: 


(/•"•)* 


•of  it  in  the  preceding  equation,  we  have  J*  p  r*  = 


fft  a^ 


v'liXV^SAS— S« 


»or 


and,  dividing  both  sides  by  a,  we  have 


V2  AS  —  S« 


SfxCZ-i: 


r1* 


and,  extracting  the  square  root,  and  multiplying  by 
180^,  it  becomes 

U )   xlSO^zif— \^  xl80«.    Therefore 

n     '  \2nJ 


""  4/gAS— P  represents  an  angle,  whose  radius 

is  Ay  and  versed  sine  S,  which  arch  vanishes  when 

S=0,  and  which  Oeoomes  eaual  to  90^  when  S=A.         ,       .  , 

Therefore  the  time  of  a  complete  oscillation  will  be  ft^_  -- J.^  and  by  reduction  n  =  ^^^.    But  gfi  is  the 

T=f  /^J'XISO*. 


T=(f;^*x....»d«n»/£ll=i. 


;Vof 


In  order  to  compare  the  force  of  torsion  with  the 
force  of  gravity  in  a  pendulum,  we  must  recollect  that 
the  time  of  a  complete  oscillation  of  a  pendulum  is 


T=:^-;M80., 

where  J  is  its  len^,  and  g  the  force  of  gravity.  There« 
fore,  since  the  time  in  which  the  cvlinder  oscillates 
must  be  equal  to  the  time  in  which  thepoidiUum  08« 
ciUates,  we  have 

g 

Dividing  therefore  bjr  180^,  and  squaring  both  sides  of 
the  equation,  we  obtain 


(/fi)»i«r=(i.)*x,w... 


weight  W  of  the  cylinder ;  therefore,  by  substituting 

Pa* 
W  instead  of  gfi,  we  obtain  n  =  '~oT>  *  ^^"7  simple 

formula  for  determining  the  value  of  n  from  ezperi« 
ments. 

In  the  preceding  investigation  we  have  supposed^ 
what  is  ccmformaDle  to  experiment,  that  the  force  of 
torsion  is  proportional  to  the  angle  of  torsion,  which 

£lves  us  n  X  A  —  S  for  the  momentum  of  that  force, 
et  us  now  suppose  that  this  momentum  is  altered  by 
any  quantity  R,  then  the  momentum  of  the  force  of 

torsion  wijl  become  iixA  —  S  —  R,  and  the  general 
equation  will  assume  this  form. 


X  A  — S  — Rx/=«/*^; 


W-f)-i- 


aS 


From  this  formula,  we  may  easily  obtain  the  value  of 
n  after  experiment,  since  the  dimensions  of  the  cylinder 
or  of  the  weight  are  given,  as  well  as  the  time  of  an  os- 
cillation, which  determines  the  value  of  a. 


and  by  substituting  in  place  of  /  its  value  — ,  and 
taking  the  fluent,  we  have 

nx2AS—S*  — s/rS  =  ^f^. 

^ Now  in  order  to  find  the  value  of  T,  or  a  complete  oa« 

if  it  were  required  to  find  a  weight  Q,  which,  acting    filiation,  we  must  divide  die  oscillation  into  two  parts, 

at  the  extremity  of  a  lever  L,  would  have  a  momentum    ^^  ^"^  ^^^^  ^  ^®  ^'  ;|^here  the  force  of  torsion  accele- 

equal  to  the  momentum  of  the  force  of  torsion  when  the    '^'^^  the  velocity  u,  while  the  retarding  force,  arising 

angle  of  torsion  is  A  —  S,  we  must  make  Q  x  L=ii  x     ^^^^  ^^  resisUnce  of  the  air  and  the  irancrfection  of 

A       g  •  elasticity,  diminishes  the  velocity  u ;  and  the  second 

.     We  must  therefore  find  for  a  cylinder  the  value  of   ^i:^""  ^  ^%  ^'  "^^'^  ^^-^  5"—  ?1.^"^°"'  "  ^!!J.*« 
^  Mi««wre  uiiu  Aut  «  vjri.ti%*cr  ujc  vuue  oi    ^j^^  ^^^^  forces,  concur  in  dimmishmg  «,  or  retardmg 

Jw  r*9  or  the  sum  of  all  the  particles  multiplied  by  the    the  motion. 

squares  of  their  distances  from  the  axis.    Now,  if  we        £x.  1.  If  R  =  ^  xA— "Sj',  we  shall  have  for  the  state 
naake  f  =z6.28318,  the  ratio  of  the  circumference  of  a    of  motion  in  the  first  portion  MA, 

drde  to  its  radius,  a  =  radius  of  the  cyhnder,  A  =  its  ^       -r =t..i       ^    ^  li 

length,  a=sits  density;  then  we  shall  have  for  the  ,-y  ^A5 — S' I  g^xA  =  S|-^        2#A'-»-       .fpr* 

area  of  its  base---,  which  multiplied  by  a  gives  the  -r  -i-  «/ 

*  Hence,  when  the  angle  of  torsion  is  nothing,  or 

solid  contentof  the  cylinder  =^^,  and  this  multi-    A  — S=0,  we  have 


plied  by  )  gives 


a«f  a) 


2, 
for  the  sum  of  all  its  particles. 


iiA»— 


=ut/y. 


®J*'.f  u**"!"  *"  •*  muWpUed  by  the  «um  of  the  aqiures    ^hJch  dividing  by  /'^/becomes 
rf  all  the  distances  of  the  particles  trom  the  centre  C,  J    a'* 


OfTartton, 


«A'— 


u«=. 


is  A*' 
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ahall  have  for  th«  uppmimiAa  Talae  of  A  —  S'  Or  Towlcw* 


r-f 


Let  us  now  consider  the  other  part  of  the  motion  from 
A  to  M^  and  suppose  the  angle  AC  6'z=S',  we  shall  find, 
hy  calling  U  the  velocity  of  the  point  A, 


«S'« 


'+1 


<f-^- 


Then,  by  substituting  instead  of  U  its  value  as  lately 
found,  and  taking  the  ffuents,  we  shall  have,  when  the 
velocity  vanishes,  or  when  the  oscillation  is  finished. 


A— S'=-^^:^=z^; 
«  X»  +  l 

and  if  the  angle  A  —  S'  is  so  small  that  it  may  be  treat- 
ed as  a  common  fluxional  quantity,  we  shall  then  have 
for  any  number  N  of  oscillations 

.-        2w  1/1  IN 

Nx — =.= rx  (s-:^— A-rri) 

itx»+l     '—1      VS*^      A-^V 

where  S  represents  the  angle  to  which  A  become6  equal 
after  any  number  of  oscillations  N.    Hence  we  obtain 


(nx 


S  *  Xf— 1 


+ 


1    \  1     ' 

A'--*J^»  — 1 


A— S'= 


2s 


A"^'+B 


/»+• 


nX»+2         A+S' 


which  determines  the  value  of  S  after  any  number  of  os- 
cillations N. 


Ex.2.  lfR  =  *xA  — SI'  +  ^xA  — S/,«'and  f* 
and  if  the  retarding  forces  are  such,  that  at  each  being  different  values  of  i  and  f,  we  shall  obtain,  by 
oscillation  the   amplitude  is  a  little  diramished,   we    following  the  mode  of  investigation  in  the  last  example, 

A'+' 


nxA  — S= 


2s 


+S''+»       2  s'      A*'+»  +  S*'+\ 


f+1  A+S 

and  if  the  retarding  force  is  much  less  than  the  force 
of* torsion,  we  shall  have  for  an  approximate  value  of 

iixA  — S 

2sAf       2s' A/ 

iixA— S= — r-,— + 


f'+l 


A+S 


'+1 


''  +  1 


Ex,  3.  In  general,  if  S=.j X  A  —  S|  r+j'xA  — S|f'+ 

s'  xX^'Sj/ +jr'"  X  A— S|/",  &c.  we  shall  always 
have  for  an  oscillation  when  S  is  smaller  than  the  force 
of  torsion, 


fixA  — S= 


2sA9    .  Zs'Af      2s^Af''    2 /"A/" 


■I 


r-+ 


+ 


&c. 


Co  u  Tomb*! 
experi- 
ments on 


Having  thus  given  after  Coulomb,  the  mode  of  de- 
ducing formulae  for  the  oscillatory  motion  of  the  cylin- 

t'hc'forceof  ^^'»  ^®  ®^*^^  "°^  8^^®  *"  account  of  the  results  of  his 
wrsion.       (experiments  for  determining  the  laws  of  the  force  of 
torsion. 

These  experiments  were  made  with  three  harpsichord 
wires  of  iron,  and  three  brass  wires  corresponding  to 
the  iron  wires  in  their  number,  and  very  nearly  in  their 
size.  The  following  Table  will  shew  the  nature  of  the 
wires  employed : — 


Limit  of  the 

Time  in 

N^uniber 

Lcuglh 

V^dghtflf 

centre  of  tor- 

which 20 

Natoitof 

of  the 

of  the 

the  impend- 

sion for  vi- 

isochronous 

the  wires. 

wires. 

wires  in 

ed  cylinder 

brations  per- 

osculations 

inches. 

in  poimdi. 

fecdy  iso- 

were per- 

• 

chronous. 

formed. 

( 

NM2 

9 

0.5 

180 

120" 

s 

12 

9 

2.0 

180 

242 

Iraa   < 

7 

9 

0.5 

180 

42 

i 

7 

9 

2.0 

180 

85 

( 

1 

9 

2.0 

45 

23 

r 

12 

9- 

0.5 

360 

220 

c 

12 

9 

2.0 

360 

442 

Brass  < 

7 

9 

0.5 

360 

57 

7 

9 

2.0 

360 

110 

/ 

7 

36 

2.0 

1080 

222 

V 

1 

9 

2.0 

50 

32 

Nature  of 
the  wires. 


Number  of 
the  wires. 


Number  of  grains 

contained  in  a 
length  of  six  feet 


Weight  requisite 
tobroikthe  wires. 


Iron  wires 


In  the  preceding  experiments,  the  angle  of  torsion 
is  always  so.small,  that  the  particles  of  the  wire  return 
to  their  primitive  state.  •  If  the  angle  of  torsion,  how« 
ever,  exceeds  that  in  the  Table,  the  centre  of  the  re* 
action  of  torsion  will  be  displaced. 

As  in  all  the  preceding  experiments  the  20  osdlhu 
tions  were  sensibly  isochronous,  we  may  regard  jt  as  a 
fundamental  law,  llud  in  aU  meiallic  wires,  when  the 
angles  of  torsion  are  not  very  great,  the  force  of  the  re- 
action  of  torsion  is  stnsibiy  proportional  to  the  angle  of 
torsion.  Hence  it  follows,  that  the  formulas  already 
deduced  from  this  supposition  may  be  applied  to  these- 
experiments. 

Since  by  these  formulae  we  had  T  =  (-~^)    180% 

These  wires  were  fixed  successively  in  the  torsion  and  since  in  aU  the  prec«hj^^ 

balance  shewn  in  Fig.  5.  and  suspended  cylinders  of  ^^  *»1^.«  pound  and  of  two  pounds  weight  had  the 

different  weights,  all  of  which  hid  a  diaieter  of  19  "^®  diameter,  it  follows,  that  n  ought  to  be  always 

lines.     The  various  circumstances  and  results  of  ,the  proportional  to  ~. 
experiments  are  shewn  in  tlie  following  Table :  T*' 


Brass  wires 


t 


1 

1 


NM2 

7 


12 
7 
1 


14 

5 

18.5 
66 


lbs. 

3 

10 

33 

2 
14 

22 


oz. 
0 
0 
0 

3 
0 
0 
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Of  TorriOB.  If  we.oonqnre  the  resoltfl  of  the  Ist  and  led  experi* 
ments,  of  the  3d  and  4th^  of  the  7th  and  8lJi,  and  of 
the  9th  and  lOth^  it  will  be  seen,  that  with  Uie  same 
wire*  the  weight  of  two  pounds  performs  its  oscillations 
in  double  the  time  employed  bj  a  weight  of  half  a 
pound.  Thus  2^^,  85",  4M",  and  11^',  are  nearly 
double  of  I2(y\  43^  290^  and  57".  And  since  ^i : 
V^8=:.7071 : 1.4142=1 :  2,  it  foUows,  that  T  is  propor- 
tional  to  v^^,  or  thai  the  durations  €f  ike  otaUatitmi 
art  as  the  square  roots  qf  the  weigUs.  Henee  it  ap- 
pears, that  a  greater  or  a  less  degMe  of  tension  in  tne 
wire  has  no  sensible  effect  upon  the  reaction  of  the 
force  of  torsion.  Coulomb  however  found,  from  many 
experiments  made  with  tensions,  vety  great  in  propor* 
tion  to  the  force  of  the  wire,  that  these  tensions  duni« 
jiished  a  little  the  force  of  torsion.  The  wire,  indeed, 
is  obviously  elongated  as  the  tension  increases,  and  as 
its  diameter  is  thus  diminished,  the  direction  of  its  os« 
'dilations  ought  also  to  be  diminished. 

In  considering  how  the  force  of  torsion  should  be 
influenced  by  the  length  of  the  wire,  it  is  obvious,  that 
in  proportion  as  we  increase  the  length  of  the  wire,  we 
may  cause  it  to  allow,  in  the  same  proportion,  a  greater 
number  of  revolutions  to  be  given  to  tne  qrlinder  wi^- 
out  changing  the  decree  m  torsion.  Hence,  for  the 
same  number  of  revolutions,  the  force  of  the  reaction 
of  torsion  ought  to  be  inversely  ph>portional  to  the 


T.Tis 


V  =  — 195    f  s=  —  2.02,  whence 
1111 


^TankM. 


Bat  we  have  already  seen  that  •  is  proportional  to  ^, 


or  when  the 


ore  equal  to 


T? 


Hence   it  foL 


we 


length  of  the  wire.    Since  T  =  (■~^)^   180*, 

shall  have  for  the  same  weight  T  proportional  to  — 7—, 

80  that  if  It  is  in  the  inverse  ratio  of  the  lengths,  as  the 
theory  announces,  T  will  be  as  the  square  roots  of  the 
lengths  of  the  wires.  By  comparing  the  10th  and  13th 
experiments,  it  appears  that  tne  lengths  of  the  wires 
are  as  1  to  4  when  the  times  of  the  osdllations  are  as 
1:2;  hence  it  follows,  that  the  times  ^  the  same  numm 
bers  qfosciliaiions  are,  when  the  same  mires  are  stretched 
ty  the  same  weights,  as  the  square  root  of  the  lengths  of 
Mess  wires,  as  indicated  by  the  theory. 

If  we  suppose  the  lengths  and  the  tensions  of  the  wires 
to  be  equal,  while  the  size  of  the  wires  varies,  it  will 
be  found,  that  the  times  qf  the  oscillations  are  recipro* 
calfy  proportional  to  the  toeighis  of  the  wires.  Thus,  in 
the  three  experiments  on  the  iron  wires,  with  a  tension 
of  two  pnunds,  we  have  the  times  of  the  oscilLuions 
242*,  185''  and  2S'',  whe^  the  weights  are  5  grains,  14 
grams,  and  56  grains,  but  242  x5=r  12 10;  85  x  14= 
1190,  and  23  X  56  =  1288 ;  consequently,  since  diese 
products  are  nearly  equal,  the  times  are  nearly  in  the 
reciprocal  ratio  of  the  weights. 

When  the  lengths  of  the  wires  and  their  tensions  re- 
main the  same,  the  force  qf  torsion  is  proportional  to  the 
fourth  power  qf  the  diameter  qfthe  wires,  or  fiirthesame 
lengdi,  to  the  square  qf  their  weight.  Calling  T  and  T' 
the  times  of  a  certain  number  of  oscillations  for  a  wire 
whose  diameters  are  D,  W,  and  die  weufhts  for  the 
same  lengths  f,  ^\  and  r  the  exponent  of  the  power 
of  D,  to  which  the  force  of  torsion  is  prc^iortional,  then 

we  may  suppose  T :  T'ss  D ' :  IV »=:^  -^ :  ^—,  from 

2         2 

Lc^.f  —  Log.^ 

Now,  if  we  compare,  by  means  of  this  formula,  the 
td  and  4th  experiments,  Uie  2d  and  6th,  die  8th  and 
lOth^  and  the  8th  and  12tb,  we  shall  Obtain 


lows,  that  the  force  of  torsion  for  wires  of  the  same 
nature  and  of  the  same  length,  but  of  different  thick- 
nesses, are  as  the  foiurth  power  of  the  diameter,  a  re* 
suit  which  the  theory  also  ^ves. 

From  all  these  observations,  it  follows  in  general, 
that  the  momentum  qf  the  force  qf  torsion,  for  teires  qfthe 
same  metalf  is  direct^  in  the  compound  ratio  qfthe  an^ 
of  torsion,  and  the  fourth  power  qfthe  diameter,  and  in* 
versely  as  the  length  rftke  wires,  lit,  therefore,  is  the 
length  of  the  wire,  D  its  diameter,  and  B  the  angle  of 

«BD^ 
torsion,  the  force  of  torsion  will  be  — j — ,  in  which 

siaa  constant  co-efficient  depending  on  the  elasticity 

of  each  metal,  but  invariable  in  wires  of  the  same 

metid. 

In  order  to  determine  the  eflective  value  of  n,  Ire 

Pft« 
must  apply  the  formula  n  =  -3 —  to  the  2d  experi<« 

ment ;  where  P  =  2  lbs.  a  =  9i  lines,  and  x  =:  440^ 
lines,  and  where  20  oscillations  were  performed  in  242"^. 
The  length  of  a  pendulum  isochronous  with  the  osdlla*- 

(t242  \< 
-^—-j,    con8e« 

quently 

2 lbs.  (9^)t      lib. 

that  is,  the  momentum  11 B  of  the  iron  wire  No.  1& 

having  a  length  of  9  inches,  is  equal  to  — ~  lb,  multi*- 

plied  by  the  angle  of  torsion  B  acting  at  the  extremity 
of  a  lever  a  line  m  length ;  or  what  is  the  same  thing, 
if  we  suppose  the  angle  of  torsion  to  be  a  line  long, 
measured  on  a  circle  whose  radius  is  a  line,  the  force 

of  torsion  will  be  equal  to  -— —  of  a  pound,  acting  per* 

7*5 

pendicularly  at  the  extremity  of  the  arm  of  a  lever  a 

une  long. 

By  &  same  mode  of  calculation  applied  to  the  brass 

wire  No.  12,  we  shall  find  n  =  -   ,  so  that  die 

strength  of  the  iron  is  to  that  of  the  brass  wire  as 

•=T-=-  :  ^^^.  ^,  or  as  3.34  to  1. 
715      2384.2' 

In  the  preceding  investigations,  we  have  considered 
only  that  degree  of  torsion  when  the  twisted  wire  re« 
turns  exacdy  to  its  primitive  state,  by  a  series  of  de- 
creasing oscillations.  In  order  to  determine  if  the  re- 
sistance of  the  air  had  any  share  in  diminishing  the 
amplitude  of  the  oscillations.  Coulomb  made  the  fol- 
lowing experiment  The  weights  used  for  stretching 
the  wires  were  26  lines  high  and  19  lines  in  diameter. 
He  then  formed  out  of  very  thin  paper  a  cylindrics^ 
surface  of  the  same  diameter  as  these  weights,  but  vitl^ 
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fHToriiAR.  a  hcfigbt  of  70  Uaei.  The  letdon  freight  wbb  then 
made  to  enter  partly  into  this  cylinder  of  p^ier,  and 
tiie  oscillations  were  execated  as  befove  witoont  any 
eensibk  change  With  another  paper  cylinder,  78  lines 
iiigh.  or  three  tiroes  the  height  of  the  leaden  cylinder, 
with  which  t^  effects  of  the  resistance  of  the  air  ought  to 
have  been  tripled,  no  petardation  whatever  waa  obaerv- 
ed,  and  tiierefore  he  eoncluded  that  the  (timinution  of 
Ihe  amplitude  of  the  oscillations  aro^  &am  the  imaer- 
fect  elasticity  of  the  metal.  Coidomb  then  proei:edsto 
4ib0erve  ^e  effeets  which  take  place  whenlhie  wires  are 
twisted  to  a  greater  degree  than  in  the  firstexperiment, 
or  to  such  a  legvee  that  tiie  particles  do  tiot  netum  to 
their  fMnitive  stale,  but  have  experiesued  a  permaneBt 
^faange  in  tteir  position.  If  the  angle  of  tonion,  te 
example,  is  180*,  and  if  the  index,  instead  of  retnnv- 
w^  after  Ihe  osciystions  are  completed  to  the  Mtme 
"point,  or  through  the  sane  arc  of  ISQ^,  has  retumed 
only  through  170^.  then  the  centre  of  torsioa  is  said  to 
jbe  displaced,  or  to  have  advanoed  10^. 

In  order  to  observe  from  the  dinwmtlbn  of  the  os- 
efllations  liow  the  elastic  force  of  torsion  is  altered  in 
the  osciyatory  motion,  when  the  centre  of  reaction  is 
not  displaced,  he  used  the  iron  wire  Noi  1.  with  a 
length  of  six  inches  and  six  lines,  and  supporting  a 
weight  of  two  pounds ;  then^  when  the  aogie  of  torsion 
was 


An^of 
ToBdau 

DegrMs 

lost. 

90P 
45 

22^ 
111 

10®  were  lost  in  S^  oscillaticns. 
10                     10| 
10                      23 
10                      46 

low  45  degrees  the  idterataoaseiPe  nearly  proportional  to  OfTtfwewi 
the  amplitudes  of  the  anglt-s  <iff  torsion,  and  that  above  ' 
45^  the  alterations  augment  in  a  much  greater  ratio.  It 
appears,  Irom  the  second  Table,  that  &e  centre  of  the 
reaction  of  torsion  does  not  begin  to  be  displaced  till 
the  angle  of  torsion  is  nearly  180°  ;  that  this  displace* 
ment  increaaes  in  proportion  as  the  thread  is  twisted ; 
that  it  is  irrctfular  till  the  angle  of  torsion  is  310°,  and 
that  beyond  ttiis  angle  the  reaction  of  torsion  remains 
nearly  the  same  for  all  angles  of  torsion.  In  the  fourth 
es^periment,  for  example,  where  the  angle  of  torsion  is 
three  dtdes,  the  displacemait  is  1  circle  -h  300%  so 
that  the  reaction  of  torsion  has  brought  back  the  cy- 
linder only  1  cirde  +  60®  or  4  20® ;  whereas,  in  the  7th 
experiment,  the  cylinder  was  brought  back  only  1  drcde 
-f  iOOo  or  460®,  after  having  undergone  a  total  dis* 
fdacement  of  14  circles  +  56®. 

The  following  experiments  were  made  with  the  iron 
wire  No.  7-  whose  length  was  6  inches  6  lines. 

OsciUatiaai. 

When  the  uigle  of  tavion  was  1 80®  10®  were  lost  in  3| 

90    10  12 

45    10  27 

22^  10  54 

The  following  Table  shews  the  dii^lacement  in  the 
centre  of  torsion. 


Angles  of 
^  torsion 


SuCOMStVC  CM* 


,.  .     placement  tiS  die 

given  to  the  ^^^^^  of  iorsion. 


When  die  angle  of  torsion  exceeded  90%  the  centre  of 
torsion  was  displaced,  as  shewn  in  the  f(41owing 
Table: 


Aog^eiof 
tainioa 


1 
2 
S 

4 
5 
6 
0 

4 


circle 


Snceesttre  diB> 

plMenMDtof 

the  ceotiB  of 

torabn. 


8 
50  1 
SIO 

1  drek-^SCX)  |  H 

2  +S90     5 
S  4.«80     9 

4        +9eo  14 

8  +1t40  ka 


Total  displace- 

ment  of  the 
ceutie  of  tofsiou* 


8 
58 
1  circle-)-  8 
4.SOA 
+238 
+  158 
+  58 
+298 


Angile  through 
which  the  wire 
nntWMts  itsdf. 


172<> 

310 

410 

400 

430 

440 

460 

4H0 


wire  spMt  into  two  hi  the  dhrertion  of  its  lenglii. 


wue. 


3 

4 

6 

8 

12 

20 

SO 

50 


Total  diq»Iace« 
ment 


800 
lcirde+180 


8 
5 
9 
16 
2§ 
40 


90 
90 

40 


+ 

+ 

+ 
+  310 

+  180 

+  20 


Angle  through 

which  the  win 
untwists  itself 


2circle+1202 

5  +2102 

10  +?iO0|2 

19  +84d2 

86  +2903 

63  +110 

110  +1303 


80012  circle+60o 


^180 
+270 
+270 
+320 
+  50 
+  180 
+  340 


In  the  preceding  Table,  the  first  column  contains  the 
angle  of  torsion  through  which  the  index  has  been 
tumed.  The  second  contains  the  arch  or  angle  which 
It  wanted  of  returning  to  its  primitive  state,  or  the  dis- 
placement of  the  centre  of  torsion  produced  at  each  sue- 
cessive  experiment.  The  third  contains  the  total  di». 
placement,  and  is  found  by  adding  any  one  displace- 
ment in  column  2d  to  all  those  that  precede  it.  The 
fourth  column  contains  the  angle  throi^h  which  the 
index  has  returned,  or  the  effect  produced  by  the  reac- 
tion of  the  torsion  of  the  wire,  and  is  found  by  sub- 
tracting  the  second  column  from  the  first 

From  the  first  of  these  Tables,  it  appears,  that  be- 

VOL.  XIII.  PART  II. 


From  all  these  experini«its,  M.  Coulomb  has  de« 
'diieed  the  following  ingenious  theory  of  the  elasticity 
and  cohesion  of  metals. 

The  integrant  particles  of  all  meUllie  wires  have  an  rotilomb^s 
elasticity  which  may  be  considered  as  perfect ;  that  is,  theory  of 
the  ft)rces  neeessary  for  compressing^  or  dilating  these  electricity 
particles  are  proportional  to  the  dilatation  or  the  cook  ■"**  *»**«• 
pression  which  they  expenence.    These  partidce,  how-  •***"• 
ever,  are  united  together  by  cohesion,  a  quantity  that 
is  constant  and  absolutely  different  from  elasticity.     In 
file  £rst  degrees  of  torsion  the  integrant  pairta  change 
their  ibrm,  and  are  elongated  or  compressed  widiout 
any  change  of  place  in  the  points  by  which  they  ad- 
here, because  the  force  necessary  for  producing  theso 
first  demes  of  torsion  is  less  than  the  force  of  ote- 
sion.     But  when  the  angle  of  torsion  becomes  Buvk, 
that  the  force  with  which  the  parts  are  compressed  or 
dilated  is  equal  to  the  cohesion  which  unites  these  in- 
tegrant particles,  then  they  ought  to  separate  or  slide 
upon  one  another.     This  sliding  of  the  particles  takes 
place  in  all  ductile  bodies,  but  if,  by  this  sliding  of 
the  particles  upon  one  anotlier,  the  body  is  compressed^ 
the  extent  of  the  points  of  eontect,  end  the  extent  of 

4  ▲ 


i 
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or  Torsion,  the  field  of  elasticity  becomes  gretter.  As  these  inte-  it  was  bent  when  in  its  two  former  states.  Bat  in  af*  OfTonioa. 
^^'V^^  grant  particles  have  a  determinate  figure,  the  extent  of  terwards  applying  the  force  perpendicularly  to  the  ^■■^Z"*  *^ 
the  pomts  of  contact  cannot  augment  but  to  a  certain  direction  en  the  plate,  in  order  to  preserve  the  same 
degree  beyond  which  the  body  breaks.  This  view  of  length  of  lever,  a  force  of  seven  pounds  was  suffideiit 
the  difference  between  the  cause  of  elastidty  and  cohe^  to  bend  it  to  all  angles,  and  when  the  weight  was  le- 
sion was  confirmed  by  an  experiment  in  which  Cou-  moved,  it  returned  only  by  a  quantity  through  which 
lomb  could  vary  the  cohesion  at  pleasure,  without  al-  it  had  been  originally  bent  by  a  force  of  six  pounds,  so 
tering  the  elasticity.  He  brought  a  wire  of  copper  to  that  the  angle  of  the  reaction  of  flexion  was  changed 
the  temper  of  a  white  heat ;  and  by  this  means  its  co-  from  any  angle  into  which  it  was  bentj  with  a  force 
hesion  was  so  much  reduced  that  it  could  scarcely  sup-  greater  than  seven  pounds. 

port  12  or  14  pounds,  while,  in  its  original  state,  it        These  last  experiments  conduct  us  to  the  same  result  CoulaiiDb*8 

carried  22  pounds  at   the  instant  of  rupture.     But  as  the  preceding  ones.     It  is  obvious,  that  in  order  to  ^t>«or7  of 

though  the  cohesion  was  thus  diminished  nearly  one-  have  an  idea  of  what  h^pens  in  the  flexion  of  metals,  ^^^^^J 

half,  and  though  the  amplitude  of  elasticity  was  dimi-  we  must  distinguish  the  elastic  force  of  the  integrant  *?   ^^^ 

nished  nearly  m  the  same  proportion,  yety  in  the  ex-  particles  from  Uie  force  of  cohesion,  which  unites  these 

tent  of  elastic  reaction  which  remained,  the  elasticity  particles  together.    The  elastic  force  depends,  as  we 

was  the  same  at  the  same  angle  of  torsion  as  in  the  un-  have  seen,  on  the  compression  and  dilatation  which 

tempered  wire,  as  both  of  them,  when  stretched  by  the  these  intemnt  parts  experience,  and  is  alwaysproporu 

same  weight,  performed  the  same  number  of  osdlla-  tional  to  me  compressing  and  dilating  forces.    These 

tions  in  the  same  time.  integrant  particles  are  not  altered  either  by  tempering 

Couloinb*f       jj^  order  to  confirm  these  views,  M.  Coulomb  sub-  or  annealing,  since  in  these  different  states  die  dasti- 

mentil'oo    j^^^  ^  experiment  .plates  of  steel,  by  means  of  the  city  is  the  same  under  the  same  degrees  of  flexion.    But 

the  flezioQ  apparatus  shewn  in  Plate  CCCLXIV.  Fig.  7.  A  plate  of  the  same  particles  are  united  only  by  a  certain  d^ree 

of  plates,     steel  AB,  bad  one  of  its  extremities  A  fixed  between  of  cohesion,  which  depends  probably  on  their  figure, 

Plate       two  plates  of  iron  £,  F,  by  means  of  the  screw  VD.  and  on  the  respective  portions  of  different  fluids  wiUi 

CCCLXIV.    The  plate  was  1 1  lines  wide,  half  a  line  thick ;  and  its  which  their  pores  are  filled,  which  varies  according  to 

I'ig*  7.        lengtn  from  a  to  B,  where  tiie  weight  was  suspended,  the  state  of  temper  and  annealing.     In  very  hard-tem- 

was  seven  inches.    The  descent  of  the  extremity  B,  by  pered  steel,  and  in  good  springs,  the  particles  cannot 

the  action  of  the  weight  P,  was  measured  upon  a  verti-  either  slide  upon  one  another,  or  experience  tl|e  least 

cal  scale  MN.  displacement,  without  the  body  breaKin^;  but  in  duc- 

When  the  plate  of  steel  was  brought  to  a  white  heat,  tile  bodies,  or  annealed  metals,  these  nartides  may  slide 

and  tempered  very  hard,  it  was  loaded  with  different  upon  another,  and  be  displaced,  without  the  cohesion 

weights,  as  in  the  following  Table.  bein^  sensibly  altered. 

Wnat  has  now  been  said  respecting  metals  may  be 

M»ni»d.  of  the  D«»»t  of  ih«  •PP««d  to  idl  bodies.    Their  intqprantparticles  Bave 

weight  P.  extremity  B.  always  a  perfect  elasticity,  but  the  bodies  are  hard, 

..         '  soft,  or  flwd,  according  to  the  cohesion  of  these  parti- 

^  pound      ....     ^  ™®8  ^gg^     j£  jjj  Ij^jj^  bodies  they  can  slide  upon  one  an- 

^ l^^i  other  without  their  distance  being  sensibhv  altered,  the 

H    • 23  +  body  will  be  ductile  or  malleable;  but  if  they  cannot 

•       i_       J   -11  •  -1       -1^  *lide  upon  one  another  without  their  distance  being 

The  same  plate  was  then  heated  till  it  received  a  violet  sensibly  altered,  tiie  body  will  break,  when  the  force 

colour,  and  returned  to  tiie  state  of  an  excellent  spring,  ^j^  ^j^^^  j^  ^  compressed  or  dilated  is  equal  to  the 

and  when  placed  in  the  apparatus  with  the  very  same  ^h^gion. 
weight,  its  extremi^  descended  the  very  same  quan- 
tities. 

It  was  at  last  brought  to  a  white  heat,  and  allowed  CHAP.  VII. 

to  cool  very  slowly,  and  the  same  effects  were  produced 
by  the  same  weignts  as  before.  on  the  maximum  effect  of  machines. 

In  these  three  experiments,  the  first  degrees  of  the 
elastic  forces  suffered  no  change.    The  same  weights        When  any  power  is  made  to  act  upon  a  given  re<*  o.  the 

produced  the  same  degree  of  flexure,  and  by  removing  sistance,  by  the  intervention  either  of  a  wmple  or  a  Mf«Jnin« 

them  tiie  plate  returned  to  its  horixontal  position.  compound  machine^  an  equilibrium  wiU  take  place  •««  •^ 

In  order  to  find  tiie  strengUi  of  die  phtes  in  tiiese  when  die  veloaty  of  die  powei;  is  to  die  vdodbr  of  die  »«>»■«• 

different  states.  Coulomb  formed  three  plates  out  of  a  resistance  as  the  weight  is  to  the  power.     In  this  state 

piece  of  English  steel  exacdy  similar  to  those  above  of  things,  however,  the  machine  must  be  actually  at 

mentioned,  uxd  having  tempered  one  of  diem  at  a  white  rest,  and  diercfore  incapable  of  performing  any  work, 

heat,  anodier  when  5  had  a  violet  colour,  while  a  If  we  can  increase  the  power,  die  machine  wiU  move 

third  was  allowed  to  cool  slowly  from  a  red  heat,  he  widi  more  and  more  velocity,  and  wiU  have  its  motion 

placed  diese  plates  successively  in  die  amMimtus,  and  gradually  accelerated  as  long  as  die  power  exceeds  the 

applied  weiriits  at  die  point  d,  ^  inches  from  a.    The  resistance.    But  if  from  any  cause  the  power  should 


to  it.  Tte  third  plate  bent  with  a  force  of  five  or  stx  sisiance  may  arise  in  many  ciw«i  irum  «*  i»^^a^  ».. 
noundi  proportJooaUy  to  diis  force,  and  into  an  angle  friction,  which  often  (though  not  always)  sccOT^panies 
SacdyeMal,  under  die  same  force,  to  diat  into  wWch    an  augmentaUon  of  velocity;  or  it  may  arise  from  die 
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Op  the 

Maximum 

cfiVct  or 

Machines. 
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resistance  of  the  air,  which  must  necessarily  increase 
with  the  velocity;  and  therefore  all  machines  are  found 
aoon  to  attain  a  state  of  uniform  motion.  When  an 
undershot  wheel  is  driven  by  the  impulse  of  water,  the 
uniformity  of  motion  to  which  it  arrives,  arises  princi- 
pally from  the  diminution  of  the  power  which  m  this 
case  accompanies  an  increase  of  velocity.  When  the 
mass  of  fluid  strikes  one  of  the  float-boards  at  rest,  the 
impulse  is  then  a  maximum.  When  the  float-board  is 
in  motion,  it  withdraws  itself^  as  it  were,  from  the  ac- 
tion of  the  power,  and  therefore  its  meclianlcal  effect 
will  dimintsn  as  the  velocitv  increases,  and  if  it  were 
possible  that  the  velocitv  of*^  the  wheel  should  become 
equal  to  that  of  the  fluid,  the  float-board  would  not  be 
struck  at  all  by  the  moving  water.  Hence  it  follows,  that 
the  power  itself  diminishes  by  an  increase  of  velocity, 
and  therefore  that  from  this  cause  alone  machines  m 
general  would  soon  acquire  a  motion  sensibly  uniform. 
This  effect- will  be  more  easily  understood,  if  we  sup- 
pose an  axle  to  be  put  in  motion  by  two  currents  of 
water,  moving  with  different  vek)cities,  and  driving 
two  wheels,  one  of  which  is  placed  at  each  extremity  of 
the  axles.  When  the  wheels  have  begun  to  move,  by 
the  joint  action  of  these  falls  of  water,  its  motion  wiU 
at  mst  be  slow,  and  each  fall  of  water  will  perform  its 
part  in  giving  motion  to  the  axle;  but  if  the  greater 
fall  is  capable,  by  the  continuance  of  its  action,  of  giv- 
ing its  wheel  a  velocity  either  equal  to  or  greater  uian 
the  velocity  of  the  smaller  fall,  then  it.is  manifest  that 
the  smaller  fall  ceases  to  impel  its  wheel,  and  that 
the  whole  effect  is  producea  by  the  action  of  the 
greater  fall  Hence  it  is  easy  to  understand  from  ^is 
statement,  not  only  why  a  diminution  of  the  impelling 
power  accompanies  an  increase  of  velocity,  but  why 
there  is  a  certain  velocity  of  the  madiine,  which  is 
necessary  before  we  can  gain  all  the  useful  effect  whidi 
we  wish  to  have  from  the  powers  which  we  employ. 

In  order  to  illustrate  this  in  the  case  of  a  real  ma- 
chine, let  us  suppose  that  the  power  of  a  man  is  to  be 
emploved  in  raismg  a  load,  by  means  of  the  machine, 
or  walking  crane,  shewn  in  Flate  CCCLXIV.  Fig.  8. 
This  nuu&ne  consists  of  a  large  wheel  AB,  placed 
upon  an  axis  CD,  round  which  is  coiled  a  rope,  to  the 
lower  extremity  of  which  a  weight  or  resistance  R 
is  attached ;  the  man  walks  upon  the  interior  of  the 
wheel,  and  by  his  weight  gives  it  a  rotatorv  motion, 
and  therefore  coils  the  rope  round  CD,  and  elevates 
the  weight  R.  Let  us  suppose  that  the  drum  or  wheel 
is  s6  constructed,  like  the  fusee  of  a  watch,  that  the 
man  can  walk  to  different  distances  from  ^e  axis;  and 
let  P  be  the  power  or  weiffbtof  the  man,  R  the  weight 
to  be  raised,  andy  the  radius  of  tiie  axle;  then  since 

Pv 

R:P=^:^,    the  distance  fkm  the  centre  of  the 

wheel,  at  which  the  man  must  place  himself,  in  order 
to  be  in  equilibrio  with  the  resistance  R.  ■  But  as  the 
machine  must  be  moved,  imcl  the'  weight  raised,  the 
man  must  go  to  a  greater  distance  from  the  axis  than 


would  therefore  be  rendered  unfit  to  continue  his 
work.  He  must  therefore  return  to  that  distance  from 
the  axis,  where  the  wheel  has  such  a  velocity  that  he 
can  continue  to  move  with  that  velocity  during  the 
period  that  his  work  is  to  last.  There  is  therefore  a  par« 
ticulaf  velocity  with  which  the  man  must  walk,  in  or* 
der  to  perform  the  greatest  quantity  of  work ;  and  it 
would  be  easy  to  find  this  velocity,  if  we  knew  tlie  law 
according  to  which  his  force  diminished,  as  his  velocity 
increased.  We  may  suppose,  however,  that  his  force 
diminishes  in  the  same  ratio  as  his  velocity  increases. 

Let  P  represent  the  force  which  a  man  at  rest  can 
exert  during  a  given  time  against  a  weight  or  load. 
This  force  will  diviously  be  greater  than  any  which  he 
could  exert  when  in  motion ;  for  a  part  of  his  strength 
is  expended  in  putting  himself  in  motion,  and  in  con- 
tinuing it.  Let  V  be  the  velocity  at  which  he  would 
lose  the  power  of  exerting  any  force,  then  if  he  moves 
with  any  velocity  v  less  uian  V,  he  will  obviously  lose 
a  part  of  his  maximum  force  Pj,  and  the  part  lost  will 
be  found  from  the  hypothesis,  by  the  analogy  V  :  vs 

Po 
P :  -r^.    The  real   force,  therefore,  which  he  exerts 

Pt; 
against  the  weight,  will  be  P— -rv^  or,  by  separating 

its  two  factors,  P  [  1  **Tr]*    Now,  if  x  is  the  length 

of  lever  by  which  this  force  acts,  R  the  resistance  or 
weight  raised,  y  the  radius  of  the  axle,  and  U  the 
velocity  of  the  weight ;  then  when  the  machine  has  ob« 

tained  a  uniform  motion,  we  shall  have  P  f  1— =r-}x=s 

R^;  but  since  j;  :  jy=v  :  U,  we  have  by  substitution 

Pf  1  —  =r- j  t;=:R  X  U,  which  is  the  equation  to  a  circle, 

V 

and  this  effect  will  be  a  maximum  when  t;  =  — ;  and 

PV 

substituting  this  value  of  Vj  we  shall  have  R  x  U=---  ; 

that  is,  the  man  will  do  most  work  when  he  moves 

with  half  of  his  greatest  velocity,  and  in  that  case  the 

PV 
greatest  effect  will  he-—. 

It  appears,  however,  from  direct  experiments,  that 
the  force  of  a  man  diminishes  as  the  square  of  his  velo- 
dty  increases ;  and  therefore  we  must  take  V* :  1;*==: 

Pt;« 

P  :  -r:^>  and  then  we  shall  have  the  formula 


V* 


P(l-fyt;=RU, 


l3^. 


R 


the  motion  of  the  machine  will  therefore  accele- 


rate,  and  the  acceleration  would  increase  if  he  moved 
ta  a  greater  and  greater  distance  from  the  centre  of  the 
wheel  Hence  it  is .  obvious,  that  as  the  aocderation 
increases,  the  man  must  walk  .widi  greater  and  greater 
velocity;  but  there  is  an  obvious  limit  to  this,  for  he 
would  soon  be  fatigued  by  the  rapid  walking,  and 


an  equation  to  a  parabola,  which  will  be  a  maximum 

V  4P 

when  vss  — ,  and  RU=:  — ;  that  is,  the  force  of  a  man, 

or  any  other  animal,  will  be  a  maximum  when  they 
move  with  a  velocity  equal  to  one-third  of  their  great- 
est velocity,  and  when  the  load  is  ^ths  of  the  greats 
load  which  they  are  able  to  put  in  motion. 

Having  thus  considered  the  mj^^im^^m  effect  of  liv- 
ing  Agents,  we  shall  proceed  to  the  subject  of  machines, 
and  shall  take  the  case  of  a  wheel  and  axle,  as  sJmost 
all  other  machines  may  be  considered  as  reduced  to 
this. 

Def.  1.  The  powers  by  which  a  machine  is  put  in 


On  (ha 

Maximum 

effect  of 

Machhfei. 


inef. 
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On  the     motion,  and  bv  which  that  motion  i«  kept  up,  are  called  «   n  .        .     n         r             ««•»              v»     ^.9          On  the 

M.,<mum  the/friJ«o»^ormw.Vig^*r,/  .nd in gei«r«/ ««cA«.  ^«  "^  ""^^  I'y  P'°P'  ^-  ?"««  5«7.  x:  y=R  ;  -^.  a  M«imua 

MuhiaeL  "•"''  ''*^"'*'  "^  "**•"  various  moving  powers  ore  ap-  ^eigbt   which  is  equal  to  that  part  of  the  power  P  jj^^  °*^ 

plied  to  the  same  machines,  the  resultant  of  them,  or  which  is  in  equilibrio  with  the  resistance.     We  have, 

the  equivalent  force,  is  called  the  numng  force.  R  « 

The  first  movers  of  machinery  are,  in  general,  the  theKfore.P— -^as  an  expreasion  of  the  effective 

fwce  of  men  and  animab,  the  force  of  steam,  the  force  ^^^^^  ^j.  ^j,^             ,  and  as  *  is  the  length  of  lever  at 

of  wind,  the  force  ef  •"oving  water,  the  weight  of  wa-  ^^j^  ^^j^  ,^^  j^        ^^    ^^  ^^^^  P%  -  R  «  to  re- 

tor,  the  resclion  of  water,  the  descent  of  a  weight,  the  ^^^  ^^  j.^^  ^y«;^  j,  e„p,oyediw  giving  a^  align- 

ehuticity  of  a  spring,  &c.     If  a  machine  n  driven  by  »;,  ^^^;^„  ^^  ^^  ^,^^;„^     the  resistSice  which  fSc 

two  powers  acung in  two  differentdireetions,  we  must  ^j^^               ^^  ^^j,  j.^^^  ^jj,  ^j.      ^^^  ^^  ^^^ 

then  find  their  resultant  and  consider  the  mach.ne  as  ^^^  of  Inertia  of  the  machinery  wlft,  by  Prop.  1.  p.  544. 

°"^  °I  *?'«'•'*"'»  *»r^*-              ,.      .  ,  ^.       -  be  •  X  tt» ;  the  momentum  of  inertia  of  the  power  P  wfll 

DEr.2.  The  nowers  which  oppose  the  production  of  ^^/    and  the  momentum  of  inertia  of  t&e  resistance, 

motion  in  a  machine,  and  its  coiitinuanee,  are  callwlthe  ^         ^^  ^j^^  ^^^.       ^^^^  -^  diminished  by  the  re- 

rmstancrsi  and  the  resultant  of  alt  the  resisting  forces  ,.^^  ^f  j.^j^j^„^  ^^  ,^„  ^^^  p  ^  _  Rv—fv  for 

u  railed  the  remlance.                                            .     .  the  moving  force ;  and  as  the  resistance  arises  from  the 

The  work  to  be  performed  is,  ih  general,  the  pnnci-  ^^^entum  of  inertia  of  the  resistance,  the  inertia  of 

pal  resistance  to  be  overcome;  but,  m  addition  tothu,  ^              ^^  j,,^  j^^^j^  ^f  ^^  machinery,  it  wiU 

we  must  consider  the  resistance  of  fhcbon.  and  tlw  re-  ^  Si^  ^  ^  «.+»,«+«>.   But  as  by  Prop.  I.  p  543. 

sistance  arising  from  the  inertia  of  all  the  parts  of  the  ^  »       ,^  velocity  is  proportional  to  the  moving 

machinery ;  for  a  certain  portion  of  the  moving  power  f^^^  directly,  and  to  the  quintity  of  matUr  to  which 

18  neccssanly  wasted  in  overcoming  these  obstacles  to  j^  j,  applied  inversely,  we  have 

motion.  *^^                         no/- 

.  ^l\^:J^^  ^^'^  ^^-  "*"*  T?'"*  "  *if  "^"I  The  angular  velocity  =  ?^*f  p^?. 

to  which  the  moving  power  m  apphed,  or  rather  that  ^^                   ^       mj^-^-ny^^it/^ 

point  at  which  the  movinjs  ^^/f J«  ?"n?«»«^  »» .^  But  as  the  velocities  of  the  impelled  and  workiag  p«at. 

when  th«  niovuig  force  is  the  resultant  of  .vnous  ^^  ^j             ^        th.*^cent«  of  motioS,*«MM 

power,  differently  •pplied. .  ^he  iror*,«gjp<,«.<  ot  a  ^^^           shall  obtain  these  velocities  by  multi^ying 

machine  is  that  point  at  which  the  resistance  u  over-  ^  ^  j         ^     by  *  and  y ;  and  aa  by  Deft  4:  tS 

come,  or  tiiat  pomt  to  ''^ich  the  resultant  of  all  the  re-  ^„k'*fo„«^  -^^  to  the  ^sistanor  multipUed  by 

•T.l't^e  ^^  W.  or  the  effect  of  a  ma-  »»»  «^  "^  ^^  ^^^  P»-*'  ^  "*•»  ^ 

chine,  is  equal  to  the  resistance  multiplied  by  the  velo-    -^  i    •- «••       «  j      •  -      ^^ — ^^y^^f^ff 

city  of  the  working  point.  Velocity  of  impelkd  pomt  =      mx*+nv*+iu^    * 

Def.  5.  The  momentum  of  impulse  is  equal  to  the 

moving  force  muWpUcd  by  the  velocity  of  the  impeUed  Velocity  of  workina  point  -  ^^9~^^~f^^ 

point.  ^                  B  If"      —     nijr«+»y*  +  iy 

In  proceeding  to  mvestigate  general  ezpreasiona  for    The  work  perfonaed  s: ^JT —    ,  .^       , 

the  latio  of  the  velocities  of  the  impeUed  and  working  "*  *^+»5^+»  jr 

pointa  of  machines,  when  their  performance  is  a  mau-  In  order  to  obtain  abscJute  measures  ef  the  velocities 

mum,  let  and  the  work  performed^  we  muat  consider  that  t;==F  t^ 

drsthe  radius  of  the  wheel  to  which  the  power  is  or  is=^  t¥,Y  being  the  accelerating  force ;.  and  aa  the 

applied ;  or,  which  is  the  same  thing,  the  velo-  accelerating  forces  are  proportional  to  the  velocities 

city  of  the  impelkd  pomt  of  the  madiine.  generated  by  them  in  equal  tunes,  the  preceding  expres-^ 

lie  radius  of  the  axle  to  which  the  resistance  is  sions  for  the  velocities  of  the  impelled  and  workin^r 

applied^  OS  the  veloci^  of  the  working  point  of  pointa  may  be  substituted  for  the  accelerating  force  F 

the  machine.  m  the  equation  v^,g  t  F,  and  we  obtain 

P=the  moving  force  applied  at  die  hnpelled  pcrinL  ^^  ahsoittte  vdeeiiy  of  the  impeUeil  pomft 

R=:the  resistance  arismg  solely  from  the  work  to  be  ^                r         i 

performed.  _  Px*— Rj?  j^—Zry        ^ 

ei=the  inertia  of  the  moving  power  P,  or  the  quan«  m  j^-}-ii^*-}»ty        ^ 

s?n^;:rvet^tf itrim^i^d-pSr-  ^^^^  ^^^t^  ^^^^^  -'^-z ^^^ 

iicsthe  inertia  of  the  resistance,  er  the  qnamity  of  ^  Fjtj^  —  ^jf^-^JJT  ^^^^ 

matter  which  it  must  move  with- the  velocity  of  «''*«f  i^*+'^ 

the  working  point  before  any  work  can  be  per.  And  the  work  performed 

formed.  ^i,           u*  n      n  r  ^ 

/=the  Quantity  of  matter,  which,  if  pUcedat  the  —  ^^^jr-^Kjf  ^K/y^^ 

wonung  point,  would  create  the  same  resistance  m  x*  -f  a  y +*  J^^ 

frict|on^  ^  _  ^„    _,..  ,.    .^  _,__  j    .  .u.  ^  esMderiogy  aethe  vwiable  magnitude,  aad  flsak- 

^^             -     -^        -      -.  .  tof  the  last  fiMrmuhi  =0,  we  j" 

peifmmsd  iaamajmnnnLwheit 


t^the  quantity  of  matter,  which,  if  pkced  at  the    ii^  the  itoBion  of  the  last  faemub.  =0,  we  shall  find 
working  point,  would  oppose  the  same  resist.    tl»|  ^^  ^g^g^  Milbrmed  is  amaxinMim  wb 


ance  as  the  inertia  of  all  the  parts  of  the  ma*  __„^ 

chinery.  ^^  y««*(R-f/)«-H'*''(«+'-)  -  «"(B-hO . 

s  and  y  aw  the  radii  cf  the  wheel  and  axle»        '  P(iJ-/i) 
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•n  Hie    When  B=rO,  we  obtek 

Maxitnam 

effect  of 

Machines* 


^m*f*^V^m  (t+r)-m/ 

^  P(l+») 


Table  containuur  the  best  PrapoHmns  between  the  rftoci-     On  the 
ties  of  the  If^peiledand  Working  PoinUofa  Machine,  M^™« 
or  between  the  Levers  bif  whiek  the  Power  and  Resist*  j^^^^inefc 
once  act. 


This  case  takes  place  when  the  resistance  to  be  over- 
oome  exerts  a  contrary  strain  or  the  machine,  but 
consists  merely  in  the  inertia  of  the  impeUed  body ;  aar 
in  driving  a  millstone^  a  fiy,  or  in  pushing  a  body  along 
a  horisoiital  phuie. 

When/=0,  then  y=*  Z. ^ p^^^^  ^ • 

This  case  takes  place  when  the  friction  is  so  small  that 
it  may  be  disregarded,  which  often  happeaa  in  good 
wheel  work,  where  the  suilaees  thftt  touch  one  aao* 
ther  are  very  small. 

When  R=0^  andy==Os  we  have 

yf^i{i+nj  _       r^ 

This  case  takes  place  when  the  eircumsta&ees  of  the  two 
preceding  cMCBare  oonbiilad; 

Whea  n  ssO,  we  have 

^  Pi 

This  case  takes  place  in  the  grinding  of  com,  the  saw- 
ing of  wood,  the  boring  of  wooden  or  iron  cylinders, 
&c.  where  the  quantity  of  italbn  ootenaumcaCtd  tiothe 
iour,  the  saw  dustj  ot  Ihe  irMfiliiigiy  is  to^trifloig  ta 
be  tdcen  into  account. 

When  R=:0,/s:0,  andit=b,  we  have^=x  v  7~- 
When  m  :  fi=P  :  R,  we  have 


Value  of  the  vdo- 

Value  of  the  velo- 

Proportion* 

citiee  of  the  work- 

Proportion- 

cities of  ihe  work- 

al Talue  of 

ing  point,  or  y,  or 

al  value  of, 

ing  point,  or  y,  or 

the  impel- 

of  the  lever  by 

the  impel* 

of  the  lever  by 

Hngpo^er, 

which  tiie'TeaistAiice 

liog  power) 

which  the  MsiMsnoe 

or  P. 

acta,  that  of  x  be- 

or P. 

acts,  that  of  x  be- 

ing 1. 

ing  !• 

I 

0.046809 
O.0951i45 
0.140175 

20 

0.782051 

2 

21 

0760682 

S 

«2 

0.788854 

4 

0.rS32^l6 

23 

0.816590 

5 

0.22*745 

24 

•     0.843900 

6 

0.264911 

25 

0.870800 

7 

0.503841 

2» 

0.897300 

8 

0.841641 

27 

0.9^3500 

9 

0.378405 

28 

0.94-9*00 

10 

0.414214 

29 

0.974800 

11 

0.449138 

\      SO 

1.000000 

If 

0.483340 

40 

1.236200 

Id* 

a5 16575 

50 

1.449500 

14 

0  549193 

60 

1.645700 

15 

0.581139 

70 

1.828400 

16 

a6ld451 

80 

2.000000 

17 

a643l6S 

90 

2.162300 

18 

0.6733180 

100 

2.316600 

'     19 

0;702938 

y 


•pqRq7)-+P^(7+lT-P(R+/^ 

-*  F(t+R) 


In  order  to  understand  the  method  of  using  the  pre- 
ceding Table,  let  us  suppose  thut  we  wish  to  raise  iwo 
cubic  feet  of  water  in  a  second,  by  means  of  the  power 
of  a  stream  whieh  aibrds  5  cubic  feet  of  water  m  a 
seoond,  applied  to  a  wheel  and  axle,  the  diameter  of 
the  wheel  being  7  feet.  It  is  required,  therefore,  to 
find  the  diameter  which  we  must  give  to  the  axle,  in 
ta  obtain  «  maximum  efieet.    We  have  obviously 


This  case  takes  pUsorwfaenrtiie  inertiv  of  the- power  and' 
the  resistance  are  proportional  to  their  pressure;  as 
when  water,  minvnds,  or  any  otJ^er  heavy  body,  is 
raised  by  means  of  wat*er  acting  by  its  weight  in  the 
buckets  of  an  overshot  wheel. 

When,  in  the  preceding  case,  r=r  0,  and/=  0,  we    ^^^^  ^^  ^^^j^^  ^j^  ^^n  P=25,  the  diameter  of  the 

axle,  or  ^,  is  0.870ft  when  *=  1  \  but  as  j:=7,  the  dia« 


Pss5»  and  R=:2,  and  P=  —  R ;  but,  in  the  above  te- 
We.  R=10:  hence  Pas 4- *^=^-     ^®^'  **  appears 


have 


-W 


l+i-K 


meter  of  the  *xle  must  be  7  X  0.8708=i6.0956. 

When  a  machine  is  idread^  eonstracted,  the  veloci- 
ties of  iU  impelled  and  workm j  points  are  determined ; 
ami  therefore,  m  order  Co  obtain  ftom  it  iU  maxinium 
effect,  we  m««t  seek  tar  rtie  beM  praportion  between 
the  power  md  the  reeistanoe^  as  titese  are  the  only  ciiu 
cttiiMtances  over  ^i^ok  we  have  any  oentroli  wiiitoac< 

ahenng  the  mMhineiy. 

In  ord^Do^iind  the  raCtOHyf  F to^R^  whicbw^dttgiiw 

a  maximum  effect,  it  is  requisite  only  to  make  R  van-. 
The  preceding  fonmils  will  be  found  applicable  to  al-»  able  in  the  formula  before  given ;  but  it  often  hiippend. 
Boost  every  case  which  can  occur ;  and  the  intelligent    thafr  When  ft  vafies^  the  mase  n  svfibrs  a*  oORsidwable 


This  caae  often  takes  place,  and  particularly  in  pulleys ; 
and  making  xzzl,  and  R=l,  we  obtain 

v:^P+ 1  —  I ; 
and  when  Fsl,.  ami  jr&I,.  we  have 


Jf*- 


-/t+^- 


engineer  will  have  no  difficulty  iti  accommodating  them 
to  any  unforeseen  drcumstance^ 

The  following  Table  will,  in  many  casesy  save  the 
trouble  of  calculation.    It  is^  computed  firom  thefemM»<- 


jcxv -»-*|r  1— -If  »  being  aospoaedsil^  and  &s 


change^  aHfaevi^h  there  aie  other  eases  when  the  ehan^w 
in  fi  is  too  iBOonsideiiable  te  be  noUeed. 

Let  us,  therefore,  first  Uke  the  case  when  R  alone 
verieewtthoMtindMhlg  a  change  upene.  Ii^thiecwe, 
the  etpressfaan  of  the  wovkipetfenaedy  vife.- 

ra'xy^yj^-yy*  ^  be  e.iiia»»»  when.  lis. 
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Butj  according  to  the  experiments  of  Cou- 


Ooihe      fx—fy 

Maximum •^•^. 

elTect  of  2  5^ 

Machines,  lomb,  the  friction  is  in  general  equal  to  Yi^th  of  the  re- 
sisting pressure.    Hence  we  may  omit  Jy,  and  consi- 

der  the  resistance  8S=R-f  ^Rs:—  R.    Consequently^ 


RPary  — RV— R/yt 


But  if  we  consider 


15         ^y'  \2ff/^l5 

16 
the  fraction  --  as  so  near  1^  that  the  substitution  of 

15 

the  latter  will  not  greatly  affect  the  result,  we  shall 
obtain  by  making  P=:l  and  x=il,  R=:  -~ ;  that  is^  the 

resistance  should  be  nearly  one-half  of  the  force  which 
would  keep  the  impelling  power  in  equilibrio ;  a  rule 
which  is  applicable  to  many  cases  where  the  matter  mov- 
ed by  the  working  point  of  the  machine  is  inconsiderable. 
In  those  cases  where  n  varies  along  with  R,  it  will  in 
general  vary  in  the  same  proportion,  and  we  may  there- 
fore represent  ft  by  i^  R,  some  multiple  of  R.  For  the 
sake  of  simplicity^  the  friction  y*  may  be  considered  as 
absorbing  a  certain  portion  of  the  impelling  power, 

which  will  then  be  represented  by  P  '^f;  and  we  may 

also  re^rd  the  inertia  of  the  machine,  or  *,  as  applied 
to  the  impelled  in  place  of  the  working  point ;  tnat  is, 
the  momentum  of  inertia  may  be  .'called  m  jfl.  Now, 
if  we  make  P— y=l|  and  x=l  in  the  formula 


we 


we 


shall  obtain — .".  .   ,  t?  ^ :  and  makine  m  4-  1  =  /, 

R  M ...  R> ..  R  V 
have         MdR  *        ^®'  ^®   ^®'^   performed, 

which  will  be  a  maximum  when  K^^!^£±^J=J^ 

When  dzzh  then  we  have  R=  zZ+fJLlZf.   This 

case  takes  place  when  the  machine  is  employed  in  rais- 
ing a  weignt,  drawing  water,  &c. 

When  1=0  and  m=P,  then  m+izzs^l,  and 

When  x==y,  as  in  the  common  pulley,  and^=r^  then 


R=:^SL-J=v'«-i= 


a4142. 

In  order  to  save  the  trouble  of  calculation,  we  have 
added  the  following  Table,  computed  from  the  for- 

mulaR=^-^ 


Table  containing  ike  best  Proportions  between  the  Poitner  and  the  Eeeistance,  the 
inertia  qfthe  impelling  power  being  the  same  with  its  pressure^  and  the  Jrietion 
and  inertia  qfthe  Machine  being  omitted. 


Valuei  of  y, 

or  the  Telod- 

tj  of  the  work- 

mg  point, 

drbdng  equal 

tol. 

Values  of  R, 

or  therctiat* 

ance  to  he 

overcome,    ' 

Pheiog.l. 

Ratio  of  R  to 

the  resistaDoe 

which  would 

balance  P. 

Values  of  y, 
or  the  Teloci- 
ty of  the  work- 
ing point, 
X  bong  equal 
to  1. 

Values  of  R, 
or  the  resist- 
ance to  be 
OTcroome, 
Pbeing.l. 

Ratio  of  R  to 

the  resistance 

which  would 

balance  P. 

X 

4 

X 

I 

1 

8 
3 
4 
5 
6 

1.8885 
1.3928 
0.8986 
0.4142 
0.1830 
0.1111 
0.0772 
0.0580 
0.0457 

0.4724  to  1 

0.4689 

0.449s 

0.4142 

0.3660 

0.3333 

0.3088 

0.2900 

0.2742 

7 
8 

9 
10 
11 
12 
13 
14 
15 

0.03731 
0.03125 
0.02669 
0.02317 
0.02037 
0.01 809 
0.01622 
0.01466 
0.01333 

0.26117  to  1 

0.25000 

0.24021  — ^ 
0.23170 

0.22407 

0.?1708 

0.21086 

0.20524 

0.19995 

In  order  to  understand  the  method  of  using  this  ta- 
ble, let  us  suppose  that  it  is  required  to  find  the  value 
of  the  resistance,  or  the  quantity  of  water  which  must 
be  put  into  a  bucket  to  be  raised  by  a  wheel  and  axle, 
in  which  the  radius  of  the  wheel  is  6  feet,  and  that  of 
the  axle  2  feet,  and  with  a  power  zz  8.    Since,  in  the 

2       1 
table,  xzzl,  we  havens -^=---,  which  corresponds 

0        8 

in  the  Uble  to  1.3928,  the  value  of  R  when  P=l. 
Bot,  in  the  present  case,  P=8,  eonseq^uently  1:8= 
1.3928  :  11.1424,  the  value  of  R  when  P=:8. 

The  subject  of  the  maximum  effect  of  machines  may 
be  considered  in  a  very  simple  point  of  view,  if  we 
suppose,  what  is  by  no  means  improbable,  that  the 
meving  power  in  machinery  observes  the  same  law  that 


has  been  found  to  exist  with  regard  to  animal  force, 
and  also  with  regard  to  the  force  ef  fluids  in  motion. 

/         v\» 

Upon  this  hypothesis,  we  shall  have  RsPff  1 "— y- )  $ 

and  the  effect  of  the  machine  will  be  RvsPvf  1  — -  y-j  * 

R      4 
which  will  be  a  maximum  when  ^^-^^*  and  whcH 

V 

t;=-^.  In  these  formulae,  P  is  the  load  that  is  suffi- 
cient to  brin^  the  machine  to  rest,  or  prevent  it 
from  moving,  V  is  the  greatest  velocity  of  the  power 
when  no  work  is  done,  and  v  the  velocity  of  the  im« 
pelled  point  of  the  machine.  The  velocity  of  the  im- 
pelled point  of  a  machine  will  be  to  the  velocity  of 


On  the 

Maximum 

eSTect  of 

Maehincft 
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dfcet  of 
Macbinet. 


On  the    Che  working  pointy  when  the  effect  is  a  nuoimum^  e»  9  R 

Maximum  to  4  P. 

For  ftrther  information  on  the  maximum  effect  of 
see  Euler,  CammenL  Peirvp.  17 SB,  p.  67, 
Prop.  2.  £u1er,  Mem.  Acad.  BerL  1748,  p.  149.  Id, 
Nov.  Comment.  Peirop.  torn.  iii.  1750,  1751^.  254»  and 
torn.  viii.  1760, 1761,  p.  2S0.  Blake,  PhU.  Tram.  1755« 
p.  1.  Lambert,  Non.  Act.  HdveL  1787*  i.  p-  75.  Lamb- 
ton,  Astatic  Researches,  vol.  vi.  p.  137*  Robison's  5^t« 
tern  of  Mee^ianioal  Philoso^,  vol.  ii.  p.  204,  whose  me- 
thod of  investigation  we  nave  followed  and  simplified. 
Playfair's  OutliHes  of  Natural  Phtlosofphy,  voL  L  p.  123. 
Bridge's  Mechanics^  Part  iii.  §  16. 


CHAP.  VIIL 


ACCOUNT  OF  D'aLEMBXRT'S  PRINCIPLE. 


Accmiat  of  The  celebrated  principle  of  D'Alembert,  which  he 
O'Aimn*  has  given  in  the  second  part  of  his  TraUi  de  Dyna" 
b«ri'»  prin-  fniaue,  is  a  necessary  result  of  the  third\sw  of  motion,  or 
^^  ratner  it  is  the  most  general  and  correct  expression  of 

the  equality  of  action  and  reaction.  Mr.  Pla^air  has 
given  it  the  very  appropriate  name  of  the  principle  of 
the  distribution  of  motion,  as  it  is  the  only  general  me- 
thod of  determining  the  manner  in  which  motion  dis- 
tributes itself  through  all  the  parts  of  a  system  to  which 
it  is  in  any  manner  communicated.  This  principle  may 
be  expressed  in  the  following  manner. 

Let  there  be  a  system  of  bodies  any  how  connected 
with  one  another,  whose  masses  are  M,  M%  M'' ;  let 
V,  V'f  V  be  the  velocities  which  would  be  impress* 
ed  upon  them  by  any  forces  whatever,  if  each  of 
the  bodies  were  insulated.  But  as  the  bodies  of  the 
system  are  all  connected  together,  the  velocities  V,VO  V 
will  be  changed  both  in  their  magnitude  and  direction. 
*  Let  U,  U',  U''  be  the  unknown  velocities  which  they  will 
take  in  directions  which  are  also  unknown ;  and  let 
V,  ff,  t/'  be  the  velocities  lost  or  gained  by  the  bodies,  so 
that  U  and  v  are  the  velocities  which  compose  V;  U' 
and  i/  the  velocities  which  compose  V ;  and  U'^  and  tf' 
the  velocities  which  compose  V ;  then  there  will  be  an 
equilibrium  in  the  system  between  the  quantities  of  mo- 
tion lost  or  gained  M  v,  MV,  M"t^;  for  if  these  forces 
were  not  in  equilibrio,  then  U,  U',  U'^  could  not  be  the 
actual  velocities,  whidi  is  contrary  to  the  hypothesis. 

This  principle  holds  equally  whether  V,  Y%  V  are  £-* 
nite  velocities  acquired  by  moving  bodies  in  a  finite  time, 
er  are  due  to  forces  which  act  instantaneously  upon  the 
bodies;  and  whether  these  quantitm  represent  veloci- 
ties infinitely  small,  and  due  to  accelerating  forces,  or 
whether  they  are  partly  finite,  or  partly  infinitely  small. 
M.  Poisson,  whose  mode  of  announdnff  this  princi- 
ple, and  method  of  applying  it,  we  shiul  follow,  has 
given  it  the  following  more  commodious  form. 

Instead  of  the  forces  M  o,  MV,  M''e^,  which  ought  to 
be  in  equilibrio,  we  may  substitute  the  forces  to  whidi 
ther  are  equivalent.  But  the  force  M  e,  for  example, 
is  the  resultant  of  MV  taken  in  its  direction,  ana  of 
MU  taken  in  a  direction  opposite  to  its  own,  and  the 
tame  is  true  of  all  the  others.  The  principle  of  D^Alem- 
bert,  therefore,  may  be  thus  expressed ;  that  there  is 
an  equilibrium  in  the  system  between  the  quantities  of 
motion  MV,  M'V^  M'^V-'  impressed  on  the  moving  bo. 
dies,  and  the  quantities  of  motion  MU,  M'U",  M^'U', 
which  actually  take  place,  eadi  of  die  last  bemg  taken 
in  a  dSreetion  opposite  to  its  own. 

When  the  pnndple  is  expressed  in  this  manner, 
there  is  no  occasion  to  consider  the  velodties  lost  or 
gained  v^if,  v^,  and  we  are  enabled  at  once ta establish 


equatioiia  of  eqoilibrinm  between  tfaa  given  velocities  Aosouot  of 
V,V', V,  and  Oie  unknown  velodties  U,  U',  U",  which    D'Aiem- 
the  equations  are  intended  to  determine.  ^a^IIam 

In  order  to  shew  the  application  of  this  prindple,  let  J^^^^^ 
it  be  required  to  determine  the  conditions  of  equilibri-    ~    '  ~ 
um,  when  two  heavy  bodies,  attached  to  the  extremi- 
ties of  an  inextensible  thread,  are  placed  on  two  inclined 
planes  of  the  same  heiffht    Let 

Msmass  of  the  body  placed  upon  the  first  inclined 
plane.  * 

M'=mas8  of  the  body  placed  upon  the  second  inclined 
plane. 

A  scommon  hdght  of  the  two  planes. 

I  slength  of  the  first. 

t^  slength  of  the  second. 

g  =:the  force  of  gravity. 
The  accelerating  force  which  acts  upon  M^  will  be  the 
force  of  gravity  decomposed  according  to  the  first  plane, 

which  will  be  S— ;  and  the  accelerating  force  which 

sh 
acts  upon  M',  will,  in  like  manner,  be  ^ .    Now,  let  I 

be  the  time  elapsed  fVom  the  beginning  of  Ae  motion, 
V  the  velodtv  of  M,  and  V  the  vdodty  of  M^  and 
let  these  vdocitfes  be  considered  as  podtive  or  negative, 
according  as  the  bodies  descend  or  ascend.    During  the 

instant  t  these  velodties  will  be  augmented  by  V  and 
Sf' ;  but  during  the  same  instant,  the  accelerating  forces 
would  impress  upon  the  bodies  supposed  to  be  free,  the 

positive  vdodties  ^  x  ^»  and  ^  X  ^*    Hence,  as 

the  bodies  are  connected  together,  1^  body  M  loses 

the  velodty  ^  +i  x  »,  and  the  body  M'  the  velodty 

t 

D'Alembert,  the  two  quantities  of  motion  correspond- 
ing  to  the  velodties  thus  lost  most  be  in  equilibrium. 
By  multiplying  these  velodties,  therefore,  by  the  masses, 
and  making  Uiem  equal  to  one  another,  as  they  are  a[>« 
plied  in  opposite  directions  at  the  ends  of  an  inextensi« 
Die  threao,  we  obtain 

M(€^xi_i)=M'(^xi-i'.) 

Now  as  the  two  bodies  are  connected  bv  an  inextensi- 
ble thread,  they  must  always  move  with  the  same  ve* 
locity,  and  the  one  must  ascend  when  the  other  de- 
scends. Hence-(-v= — e,  and  ti^.f  t;=0,and*ii'=:— v. 
By  substituting  this  value  of  v'  in  the  above  equation, 
and  redudng,  we  obtain 

where  a  is  a  constant  arbitrary  quantity,  which  repre- 
sents the  initial  vdocity. 

Let  the  variable  distance  of  the  mass  M  from  any 

fixed  point,  as,  for  example,  from  the  common  summit 

. 

X 

of  tiM  pknes,  be  called  m,  then  we  shall  have  v=-r-and 
.      .  t 

«s.o  t.  If  we  now  substitute  in  this  eouation  the  above 
value  of  ti,  and  take  the  fluent,  we  shall  obtain 


X  /— v*  in  die  instint  L    But  by  the  principle  of 


x^- 
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AcoMot  of  b  being  stfiU  a  OMUtaal  Mikmtf  ijwntity  equal  to  tiie 
o*Aitn.  value  of  « ,  which  aiwwePB  to  the  origin  of  the  notion. 

Upon  examining  the  preoediag  raluee  ofe  and  «,  tt  is 
menifeet  that  the  motion  of  M  is  aaalogeus  to  that  of  a 
heairy  body,  when  its  gravity  is  diininisbed  in  the  ralio 
of(Mr  — M//)Ato  M+fiye.  The  motion  of  if 'will 
be  the  very  eame  in  fin  opposite  diaaction  as  that  of  M. 
When  the  initial  velocity  a  is  nothing,  and  when  we 
have  at  the  same  time  M  i^a^Wif  the  veioeities  of  the 
tw6  are  nothinfc«  and  they  are  in  equilibrio.  The  con- 
dition of  eqtitlibrtum  thmlbre  is,  that  the  nsasses  M 
and  M''  of  the  bodies  are  in  the  ratio  of  the  lengths  /,  f 
of  the  inclined  planes  upon  winch  they  naat^  a  result 
which  is  also  obtained  by  the  ordinary  methods. 

These  formulae  contain  the  theory  ef  Atwood's  ma* 
chine,  as  w^  shall  have  occasion  to  see  in  a  fiititfse  part 
of  this  article. 

The  following  simnle  examfde  of  the  application  of 
P'Alembert's  principle  to  the  determination  of  the  ac- 
tion of  machines  working  with  a  variable  velocity,  has 
been  given  by  Mr.  Playtair. 

Let  A  and  B  be  two  given  weights  applied  to  the 
onds  of  the  arms  of  a  lever,  of  which  the  lengths  are  a 
and  i,  and  let  A x^c  be  greater  than  B x^»  bo  that  A 
may  preponaerate ;  the  space  over  which  B  will  be 
raiised  in  one  second  (g  being  the  velocity  which  a 
heavy  body  acquires  in  ue  first  second  of  its  descent)  is 


^^^g^xU-    Call*  the  velocity  of »,  then  =j^ 

will  be  the  velocity  of  A.     If  the  bodiea  ware  fiee  to 
fall  by  their  own  gravity,  the  velocity  of  each  would  he 

g  I  iherefiire  the  velocity  lost  by  A  is  g—  -r-;  and  the 

velocity  gained  by  B  is  g-4-x.     Now  the  momenta  of 
these  must  be  equal  by  D'Alembert's  principle ;  that 

ii.  A,  M(g '^ -r-j^B  higJ^^x) ;  and  hence  «,  or  the  ve- 

loci^  of  B,  is  found,  and  the  half  of  it  is  the  space  over 
which  B  is  raised  in  one  second. 

Hence  the  time  in  which  B  will  be  raised  over  a 
given  space  k,  being  equal  to  as  many  seconds  as  A  con-* 
tains  the  above  expression,  is 

A««+BA«     n 

X—. 


njr  4eMOBtoC 
D'aicoi- 
bcrt*s 


<Ae  — BA)A'"g 
It  is  evident  that  if  A  is  given,  as  also  B  and  b,  and  if 
the  length  of  the  arm  a  be  alone  supposed  variable,  the 
time  thus  computed  must  admit  of  a  minimum,  as  it 
would  be  infinite  if  a  were  so  short  that  A  osB  h ;  and 
it  would  also  be  infinite  if /?  w*re  infinitely  long.  There 
must  be  a  value  of  a,  thereforf,  that  will  give  the  time 
of  ascent  the  least,  or  the  angular  velocity  ol  the  lever 
the  great^t;  and  it  will  be  found  by  the  preceding  for- 
mula. 


Pa»t  II.    PRACTICAL  MECHANICS. 


Practical     Tnc  subject  of  practical  meehanies  embraoes  various 
Mechanics,  important  topics,  the  most  interesting  and  useful  of 
which  may  be  included  under  the  fiillowing  arrange- 
ment; 

1.  On  mechanical  agents,  or  the  first  movers  of  ma- 
chinery. 
S.  Oo  the  form  of  the  acting  parts  of  machinery, 
a.  On  the  modes  of  applying  the  action  of  mediani- 
cai  agents,  and  of  prodnoiii^  from  them  any  me- 
chanical effect* 
4>.  On  the  regulation  of  macbiaery  by  fly  wbeela> 

&c. 
5.  On  Friction. 


CHAP.  I. 


on  MKCHANiCA{<  |lqi:ntSj  oa  Tua  PinaT  Movxas  ov 

MACHINSaV. 

On  mecba-     The  powers  whieh  are  usually  employed  on  a  great 

nicai  g^^  33  iii^  gfg^  movers  of  machinery,  arc,  1.  The 

agents.       strength  of  men  and  animals ;  2.  The  Mastic  forae  of 

steam ;  3.  The  elastic  force  of  heated  air ;  4.  The  force 

of  water ;  and  5.  The  force  of  wind. 

The  method  of  employing  water  as  the  first  mover  ef 
machinery,  has  already  been  fully  explained  in  our  ar- 
ticle Hydrodynamics,  vol.  xi.  p.  551.  The  appli- 
catiem  of  the  elastic  force  of  steam  to  the  construction 
of  the  steam  engine,  will  be  given  at  length  updcr  the 
article  Steam  Enuinb  ;  and  the  mode  of  using  the 
ehustic  force  of  heated  air.  will  be  explained  under  the 
article  Pneumatics,  in  our  account  of  a  very  ingenious 
engine  of  thii>  kind  invented  bv  the  Rev.  Robert  Stir- 
ling of  Kilmarnock,  and  actHaUy  used  in  practice.  We 


shall,  therefore,  limit  our  obaervatione  at  present  to  the  On  nccbs- 
following  objects :  «cml 

1.  On  the  strength  of  man  and  animals.  agents. 

S.  On  the  force  of  wind,  and  its  application  to  wind« 
miU>. 

3.  A  general  view  of  the  relative  powers  of  mecha* 
nical  agents. 

SiCT.  I.    Oe  the  Siretigtk  of  Mm  and  Ammalt. 

The  form  and  oonstmctian  of  the  human  body  rea*  On  the 
ders  it  peculiarly  applicable  as  the  first  mover  of  ma-  strength 
chinery,  and  what  it  wants  in  strength,  ia  compensated  ™!^°^ 
to  a  great  dejp'ee  bv  the  skill  and  judgment  with  which  *'^'"'^'' 
it  can  be  applied.  When  we  consider  the  great  number 
of  cases  in  which  it  is  preierable  to  empuiy  the  action 
of  men  rather  than  that  of  inanimate  i^ents^  and  the 
still  greater  number  in  which  it  is  out  of  our  power  to 
employ  any  other,  it  becomes  a  matter  of  the  highest 
importance,  both  to  workmen  and  to  those  who  emplej 
them,  to  ascertain  the  way  in  which  the  greatest  quan** 
tity  of  work  can  be  obtained  from  their  eaertions,  with 
the  least  ipiantity  of  bodily  fatigue,  or  with  such  a 
quantity  of  fatigue  as  they  can  easily  bear  from  day  lo 
day,  without  injuring  their  corporeal  fhnctions. 

Daniel  Bernoulli  indeed  mamtained,  that  the  degree 
ef  fatigue  ia  always  proportional  to  the  quantity  ofac* 
tion  by  which  it  is  proouced  ;  that  whether  he  walks 
or  carriea  a  load,  or  draws,  or  pushes,  or  works  at  a 
winoh*  or  raises  a  weight,  he  will  always  produce  with 
the  same  degree  of  fatigue  the  same  quantity  of  action> 
and  therefore  the  same  effect ;  and  that  the  daily  labour 
of  a  man*  whatever  be  the  work  to  which  he  ia  set,  may 
be  reckoned  at  l,72S,(KO  pounds  raised  through  the 
height  of  one  foot,  or  60  pounds  raised  through  the 
height  of  one  foot  in  a  second,  when  his  day'a  labour 
aipounla  to  eight  hours.    These  oniniona  were  adopted 
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On  Mecht 
nical 


1.  The  first  experiments  ofCoulomb  were  Intended  to 
ascertain  the  quaxitity  of  action  of  men  when  ascend- 
ing  a  stair^  either  loaded  or  unloaded. 

He  found  that  a  man  can  ascend  the  stairs  of  a  dwel- 
liju^-house  at  the  rate  of  14  metres  *  in  a  minute^  pro- 
vided he  does  not  ascend  more  than  30  or  SO  metres. 
Hence,  if  we  suppose  the  weight  of  the  man  to  be  70 


kilogrammes,  the  quantity  of  motion  which  he  fur*    tity  of  action  of 


kilogrammes^ 
able  to  move  with  it.  On  the  other  hand,  if  he  as- 
cended without  a  load,  yet  though  his  actual  quantity 
of  action  would  then  be  a  maximum,  the  load,  and 
consequently  the  useful  effect,  would  be  nothing.  Be- 
tween these  two  limits,  therefore,  there  will  be  a  cer- 
tain  load  which  will  give  a  maximum  effect. 
Now,  since  a  man  unloaded  furnished  a  daily  quan- 


oishesis 

980  kilogrammes  raised  1  metre  in  1  minute; 

and  if  we  twjuMt  him  capable  of  continuing  this  for 
four  hours  a-day,  his  daily  action  will  be 

235,200  kilogrammes  raised  1  metre  in  4  hours. 


205  kilogrammes  through  1  kilometre^ 
and  a  man  loaded  with  68  kilogrammes, 

109  kilogrammes  through  1  kilometre^ 

it  follows,  that  a  load  of  68  kilogrammes  diminished  his 
quantity  of  daily  action 

96  kilogrammes  through  1  kilometre. 


M.  G)ulomb  also  found,  that  a  man  unloaded  ascended 

to  the  height  of  150  metres  by  steps  cut  in  a  rock,  in  ,  .  •        i.    ^-      i.^ 

die  space  of  20  minutes ;  but  he  could  not  engage  any  But  supposing  that  the  quantitacs  of  acfaon  lost  are 

of  the  workmen  for  the  ordinaiy  day's  wages  to  do  this  proporUonal  to  the  loads,  and  callmg  P  the  load,  tne 


18  tinies  a  day,  .or  to  continue  it  6  hours. 


^ 


m^nM^IS;;!^!^^^^  the  Peak  of    analogy  68 :  96  =  P :  |^  P,  or  1.41  P,   or   1.41  kilo- 


Teneriffe,  eight  men,  principally  sailors,  ascended  2923 
metres  (9593  feet)  the  first  day's  journey,  from  nine 
o'clock  in  the  morning  to  half-past  five  in  tne  afternoon, 
having  halted  S-4ths  of  an  hour  to  dinner,  so  that  they 
ascended  that  height  in  7  and  d-4th  hours.  This  ex- 
periment gives  us,  for  the  daily  action  of  each,  204,610 
kilogrammes  raised  1  metre  in  7  S-4th  hours,  which 
may  be  considered  as  the  work  of  a  day. 

We  may  therefore  follow  Coulomb,  in  considering 
that  a  inan  can  easily  ascend  a  convenient  staiif  with  the    feet  of  his  work,  and  (70+P)  A  will  be  his  total  quan 


metres,  multiplied  by  P,  will  give  the  quantity  of  ac- 
tion lost  Hence  the  quantity  of  action  furnished  un- 
der the  load  P  will  be  205  —  1.41  P,  where  205  is  205 
kilogrammes  raised  through  1  kilometre,  and  1.41  re- 
presents 1  kilometre  and  41  hundredths,  the  height  to 
which  the  weight  P  is  raised.  If  we  now  call  Aj== 
height  to  which  the  man  ascends  with  the  load  P  whfch 
he  is  able  to  raise  durinff  a  day,  then  if  his  own  weight 
is  70  kilogrammes,  P  h  will  represent  the  useful  ef- 


aame  quantity  of  action,  and  that 

205  kilogrammes  raised  1  kilometre 

is  rather  too  low  than  too  high  an  estimate  of  the  daily 
quantity  of  action  which  a  man  can  in  this  way  furnish  t. 
In  oraer  to  compare  this  quantity  of  action  with  that 
which  a  man  can  nimish  when  loaded.  Coulomb  found, 
that  a  man  loaded  with  fire-wood  could  furnish  a  quan* 
tity  of  action  in  a  day  of 

109  kUogrammes  through  1  kilometre. 

Ajiother  man,  of  unusual  strength,  in  doing  the  same 
work,  furnished  a  quantity  of  action  of 

129  kilogrammes  through  1  kilometre ; 

but  he  over*  exerted  himself  to  such  a  degree,  that  he 
'fras  unable  to  work  during  the  two  following  days. 

If  we  take  even  this  result,  which  is  an  extreme  one, 
the  quantity  of  action  which  a  man  can  furnish  unload- 


tity  of  daily  action.    Hence  we  have, 

(70+P)A=:205  — 1.141  P, 
and  by  reduction,  we  obtain  for  the  useful  effect 

^'*~         70+P 

and  nuking  205  =  a,  1.41  =i,  and  70  =:  W,  we  ahall 
have 

*^*-    w+p   • 

a 

which  will  be  a  maximum  when 

P  =  W  (Vl+I^_ A  =  0.754  W  =  53  kilo- 


grammes. 

If  we  now  substitute  the  value  of  P,  or  53  kilo- 
ed,  is  to  that  which  he  can  furnish  when  loaded,  in  the    grammes,  in  the  formula 
latio  of  205  to  129>  or  of  16  to  10. 

In  this  estimate.  Coulomb  has  omitted  the  quanti^ 
of  action  spent  in  the  descent  of  the  stair,  because  it 
does  not  amount  to  mo»  than  the  25th  part  of  the  daily 
work. 


P(205— L41P) 
^'^-"  70+P        ' 


we  shall  have  P  h's^^  kilogrammes  raised  through  1 
kilometre,  which  is  a  measure  of  the  useful  effect  of  a 


L>et  us  now  follow  Coulomb  in  considering  what  load  man  carrying  a  load  up  a  stair ;  and,  therefore,  this 

«  man  ought  to  carry  in  order  to  produce  Sie  greatest  mode  of  employing  a  man  consumes  nearly  3-4ths  of 

useful  effect.    When  a  man  ascends  a  stair  loaded,  he  his  real  action,  and  he  will  cost,  therefore,  four  times 

raises  his  own  weight  along  with  his  load,  and  at  every  more  than  a  man  who,  after  having  ascended  the  stair 

turn  l^c  descends  without  a  load ;  but  the  only  useful  unloaded,  raises  a  weight  by  allowing  himself  to  de« 


•   W«  hate  retained  the  Fieacfa  wta^tB  and  meaiuiet,  becauM,  In  Tedudng  them  to  Engliah  ones,  the  lesulti  would  be  oonstantlj  in 
iuiiiialej  which  would  have  the  appcaimnee  of  a  degree  of  aceoncjr  which  the  subject  does  not  admit  of. 

•f-  In  the  ascent  of  die  Peakt  tfas  sailon  aetually  descended  l«50th  of  tiw  wbok  aaomt  in  Oldcr  to  obtain  wood  Ibr  Idndling  thei^  fire. 
TO£«  Ziii*  Pi^BT  II.  .  4  B« 
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On  If ccw  aomd  bgr  gmvkf  lbmi|^  tb« 

ol«»l      oended. 


to  which  be  at- 


^'*- W+P     '  "^*==      W+P     * 

Let  ut  suppose  that  the  man  is  so  lo^ed  ••  la  pro.  ^^  ,,^^^^  ^  maximum  whea 
dace  no  work,  which  u  when  he  bears  the  greatest  ^ 

weight  which  he  can  cany ;  then,  in  this  case,  P^W(v  3  —  1)  =  0.7S2W. 

«05  — 1.41  P=0,  and  P=U5  kilograrnmes,  When  P=2  W    we  have  3  W—  1^  P-rO,  and  A  z=  « 

,  .  ,  .  „     .  .  ,        ...  ,.  which  shews  that  when  the  load  is  equal  to  twice  the 

which  IS  actoaUy  the  weight  which  an  ordinary  man  weight  of  the  men,  he  kees  the  power  of  ascending, 
can  just  cany.  .  ** 

The  formulsr,  therefore,  which  Coulomb  has  given,        ||.  Conkmib  praceeds  next  to  consider  the  quan. 

correspond  to  the  maxtmum  of  the  total  action  of  a  tity  of  action  which  a  man  can  furoisb  when  he  walks 

man  ascending  a  stair  unloaded ;  to  the  iiiuumm  of  ac  ^  ,  horiaontal  load,  either  loaded  or  unloaded. 


aic«l 


tion  when  he  is  loaded  with  a  weight  which  he  can  just 
cariTt  and  also  to  an  intermediate  quantity  of  action  of 
68  kilommmes,  the  ordinary  load  of  men  ascending 
stairs  when  loaded. 

Mr.  Plajfair  has  shnplified  these  lormulse  consider- 
ably, by  altering  a  little  one  of  Coulcooib's  tesuks,  and 


When  a  man  travels  for  several  successive  dajrs,  and 
without  any  load,  he  can  easily  walk  50  kilometres 
in  a  day,  which  gives  for  his  quantity  of  action 

3500  kik^ammes  carried  1  kilometre. 

Coulomb  found  also,  that  porters  carrying  furniture 


supposing  that  when  a  man  carries  a  load  equal  to  his  «q^«*  ^  ^8  kilogrammes  a-kwd,  had  a  quantity  of 

own  weight,  his  action  is  reduced  one-half.    Coulomb  •ction  equal  to 

found  the  reduction  of  action  to  be  from  205  to  96  ^^^^  kilogrammes  carried  1  kilometre, 

when  the  load  was  68  ;  the  weightof  a  man  being  rec-  From  which  it  follows,  thaC  the  daily  quantity  of  ac- 

koned  at  nearly  70  kilogrammes.     The  same  nototioa  tion  of  a  man  travelling  nnloaded,  is  to  the  quantity 

being  used  as  before,  and  H  being  the  height  to  which  when  he  is  loaded  wi&  58  kilogvammes,  as  7  to  4 

he  ascends  in  a  given  time,  walking  freely,  his  action  nearly. 

when  he  ascends  loaded,  or  ( W  ^  P)A,  will  be  reduced  to        He  likewise  found,  that  carrying  a  load  of  44  kilo- 

s  p   V  grammes  had  a  quantity  of  action  equal  to 

^^  (  ^  "^  "SW  }'  *^  therefore  2166  kilogrammes  carried  1  kilometre. 

(p   .  /  P  \        ^^'  various  reasons^  Coulomb  assumes  as  the  best  re- 

1  —  ^^)  WHPfl  — -Tjj^ J  suits,  when  the  load  is  58  kilogrammes, 

a  =  rjrr — = -,  Kid  PA  = r^ — ^ — -  2Q0O kilogrammcs  carried  1  kilometre. 

^.  ^     . .     W  +  P  W+P  ^^^  j^  jg  obvious,  that  the  quantity  of  actioo  kst 

which  will  be  a  maximum  when  \^y  carrying  a  load  is 

P=W(+^3).  or  when  1500  kik>grammes  carried  1  kilometre. 

W  :  P=l :  —  l+v'Ss* :  3  nearly.  ^„j  ^^  ^^  suppose  that  the  Tosses  of  action  are  propor- 

If  in  the  preceding  value  of  A,  P  and  h  are  supposed  tional  to  the  lead,  we  shall  have 
variable,  the  other  quantities  being  constant,  the  locus  ^_    -.       ,^-^    1500.^     fi-*«»ii 

of  the  equation  will  be  a  hyperbola  •.  58 :  P  =  1 500 :  -^  F=25.86  P, 

and  the  real  quantity  of  action  will  be  3500  —  95.86  P, 

The  formula  given  by  Coulomb  may  be  rendered  a^^  making  this  e^ud  to  0^  we  obtain  P=135.4  kilo- 

stUl  simpler  than  those  of  Mr.  Playfair,  and  with  exact-  gmmnea  for  the  gvcatest  load  which  a  man  can  carry, 

ly  the  same  resuk,  by  considering  that  fl=3  Q  nearly,  ^hich  coincides  nearly  with  a  former  result. 

and  by  taking  1.41  =  1^.     By  substituting  these  quan-  if  we  now  call  d  the  distance  through  which  he  can 

(»— 6P>P  carry  the  weight  P,  and  W  the  weight  of  the  man  as 

tities  in  the  formuk  P  A  =:  ^"^Vjlp   '  ^*  obtain  before,  we  have  ( P+ W) d  for  his  qnantity  of  action ; 

"^  and  therefore, 

(P  +  W)  d  =  3500 ^  85.86  P,  and  P  d  ==  ^2^52^1^^^^;  or, 

fa  — frP^P 
calling  3500  =  a,  25.86  =  h,  we  have  P  d  =       p     ^s 

which  is  a  maximum  when  P  =  W  fsj  l  +  -^  —  1 ),  or  P  s  0.72  W. 


The  fammlm  thus  given  by  Coulomb  may  be  si 
plified,  and  reduced  to  the  very  same  as  those  formerly 

S'ven,  by  considering  that  a  s  50  W,  and  by  taking 
e  coefficient  of  P  at  25  instead  of  25J&    Hence  we 
have 

(fiOW_25P)P       ^.     50W— 2SP      ..  ., 
P d s=^ — p    ^   ^> and d= p--^ ,  which  be- 

comes  a  maximum  when  P=W(  \/3  —  1 }  =  0.732  W. 
When  P=:^W,  then  50  W~25  PsO,  and  if  =:  0, 


whkh  shews  that  when  tJw  load  is  equal  to  twice  the 
weight  of  the  man,  he  can  no  longer  carry  it. 

It  is  a  singelar  dicumstance,  that  the  ratio  between 
P  and  W,  vrhentfaeefiectieanMttiaom,  sheidd  turn  out 
so  exactly  the  same  in  the  twocases  af  a  man  carrying  a 
borden  on  a  level  road  and  up  a  pair  of  stairs,  and  thst 
this  aheuMtake  place  by  sueh  a  slight  ehaoge  upon  the 
numbers  given  by  Coulomb.  This  coincidence  cannot 
fail  to  be  considered  as  a  proof  of  the  accuracy  of  Cou- 
lomb's results ;  for  unless  tlie  ratio  ef  P  to  W  ii»  the 
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On  Mecha-  case  of  a  maximum  varied  with  the  inclination  of  the 
BiMi      path,  there  can  be  no  reason  vhy  it  should  not  re« 
^<^^*  ^  main  the  same  when  the  path  was  horizontal.     The 
ratio  obtained  by  Coulomb  m  the  two  cases  were. 

In  ascending  a  height        P=0.754p  W 
In  treading  along  a  ho^l   p^^  ^^    ^ 
rizontal  plane    •        3 

Mean,  P=0.737  W ; 
a  mean  which  is  almost  exactly  the  same  as  the  result,, 
vix.  P  =  0.732  W,  which  we  have  found  for  both 


The  next  case  considered  by  Coulomb,  is  that  in 
which  the  porters  return  unloaded  to  carry  away  a 
new  load. 

Calling  D  s=  50  kilometres,  the  distance  a  man  can 

travel  unloaded,  and  x  the  space  through  which  he  tra« 

vels  unloaded  in  the  course  of  his  day's  labour,  then 

WD  will  be  his  quantity  of  action  when  he  travels  all 

day  without  a  load,  and  W  x  will  be  a  portion  of  his 

day's  journey.     If  we  divide  this  portion  of  work  by 

W« 
WD,  the  whole  of  his  day's  work,  we  shaU  have  TiHTv^ 

X  4 

'=ry  the  portion  of  his  day's  work  when  he  is  unloaded, 

the  whole  day's  work  being  unity,  for  when  4r  =£  D, 

then  -rx  =  !• 

But  since  the  man  travels  over  the  same  space  x  load- 
ed, and  since  his  daily  quantity  of  action  when  loaded 
with  a  weight  P  is  equal  to  3500  —  25.86  P»  the  portion 
of  his  action  under  the  load  P  will  be  (P-f.  W)j;,  and  the 
ratio  of  this  Quantity  with  the  daily  quantity  of  action, 

or  3^0^  _  g5^5p  ^*M  represent  the  portion  of  his  daily 

work  which  he  fomidies  under  the  load  P.  Hence, 
the  sum  of  the  quantity  when  unloaded,  and  the  quaniti« 
ty  when  loaded,  will  be  equal  to  the  labour  of  the  whole 

da^or^+^iM^)*     •, 
«»7»  ^  jD  ^3500— 25.86P"" 

But  since  WD=3500,  then  making  h  =  25.86,  we 
shall  have,  by  reducing  the  above  equation, 

p    _  P(WD'-^6DP) 

'""2WD  +  P(D-.A) 

or  the  portion  of  action  which  is  equal  to  the  useful  A 
feet  which  a  man  can  furnish  in  a  day. 

Now,  making  a  =  WD» :  c  =  6  D,  e  =  2  WD,  and 
=:  D  —  5,  we  shall  have 

P*=: T=~-j 


which  will  be  a  maximum  when 


eiiMMW* 


1  + 


/« 


i-) 


which  becomes,  by  substituting  the  numerical  values  in 
place  of  the  letters, 

P=6l.25  kilogrammes,  and  since  W3:70,  P=0.9  W. 

The  preceding^formules,  as  given  by  Coulomb,  will 
admit  of  being  greatly  simplified,  by  considering  that 
WDs50W,  that  Ds:50»  and  by  taking  &£ 25:^ ^D. 
By  these  substitutions  we  have 

P(2500W^25D«P) 

4D(100W+P)      * 

which  will  be  a  maximum  when 

P  =  280(^/ti  — 1)*  « 

P  St  62.928  kilogratames^  or 

P  =  0.8989  W, 
a  load  very  nearly  equal  to  that  which  is  usually  car« 
ried  by  porters  under  the  circumstances  of  the  present 


By  substituting^  the  value  of  P=6l.25  in  Coulomb*8 
fonnulce,  we  shall  obtain  P  x=692.4  kilogrammes  car- 
ried through  1  kilometre,  as  the  daily  quantity  of  ac- 
tion which  a  man  can  furnish  in  this  kind  of  work.  If 
we  make  P  =:  58,  we  shall  have  Pa;  =  691,  and  if  we 
make  P  =:  65,  we  shall  have  P  x  =:  69O,  which  shews 
that  a  variation  of  4  or  5  kilogrammes  in  the  load^  pro- 
duces scarcely  any  change  in  the  maximum  of  useful 
effect 

From  the  above  results  it  follows,  that  the  auandty 
of  action  furnished  by  a  man  walking  unloaded^  and  a 
man  walking  under  the  circumstances  of  the  present 
oue^  is  as  605  to  100«  or  nearly  as  5  to  1*. 

Although  the  quantities  of  action  of  a  man  ascend- 
ing a  stair  is  not  of  the  same  kind  with  that  c^  a  man 
walking  freely  on  a  horizontal  road,  yet  it  is  interest- 
ingto compare  them  together,  as  Coulomb  has  done. 

The  quantity  of  action  in  these  two  cases  are  as  205 
to  8500,  or  as  1  to  17.  Now,  the  ordinary  height  of  a 
step  is  185  millimetres,  and  its  width  thrice  as  great* 
Hence,  17  X  135=2205  millimetres,  will  be  the  length 
of  horizontal  road  which  a  man  can  travel  with  the 
same  degree  of  fatigue  which  he  experiences  in  ascend- 
ing a  step  of  185  millimetres,  and  as  the  pace  of  a  man 
is  650  millimetres,  h  fbBoWs,  that  a  man  experiences 
the  same  degree  of  fatigue  in  ascending  one  step  c^ 
185  millimetres  as  in  advancing  three  paces  and  a  naif. 

Having  thus  followed  Coulomb  through  the  most  ge- 
neral and  most  usefbl  part  of  his  investigation,  we  shall 
present  the  remainder  of  his  results,  along  with  those 
which  we  have  already  given,  in  a  tabular  form. 


Tabk  ihemngihe  Qjtuiniity  qf  Ac^m  whkh  a  Man  can  fkmUh  in  a  Day,  whefi  hii  Urenglh  is  everted  in 

vatiotti  ways. 


1*.  When  he  walks  on  l#rsl  ground  unloaded 

2.  When  he  walks  loaded  wtth  58  kilogrammes,  and  returns! 

unloaded  ibr  another  burden,  the  useful  effect  is  J 

3.  When  be  walks  always  loaded^   . 

4.  When  a  man  carries  a  load  on  a  wheelbarrow,  the  useful  1 

eff(Ktis  ....  I 

5.  When  a  man  ascends  a  stair  unloaded,  Ihe  mechanical  effect  is  205 

6.  When  he  raises  a  weight  f«r  driving  ^et,  ihe  us^  effect  is     l&A 


2500     carried  I  kilometre. 


692.4 
912 
1022.7 


Ida 

Ido. 

Ido. 

Ido. 
Ida. 


AgentSt 


564 


MECHANICS. 


On  Mcdn^ 

nical 

Agenti; 


•Shcfving 


On  Mecha* 

nicsl 
Ageotii. 


7.  A  man  coming  money  by  raising  a  weight  * 

S»  When  he  ascends  a  stair  loaded  with  53  kilognunmes,  ike 

useful  effect  is  •  ... 

9.  When  he  draws  water  from  a  well  by  a  double  bucket, 

ike  useful  effect  is  .  .  . 

10.  When  he  exerts  himself  in  turning  a  winch 

1 1.  When  he  digs  with  a  spade  .  .         •     . 


K!IogTamm< 
39.5 

56 

71 

116 
62.3 


1  kilometre, 
Ido. 

Ido. 

Ido. 
1  do. 


Such  are  the  leading  results  of  Coulomb's  experiments. 
They  completely  refute  the  idea  of  Bernoulli^  and  establish 
many  points  of  singular  importance.  We  would  recom- 
mend them  to  practical  men  as  deserving  their  particular 
study,  and  as  likely  to  be  of  great  advantage  to  those  who 
may  judiciously  carry  them  into  effect  on  a  large  scale. 

The  following  results^  given  on  the  same  scale  as  those 


of  Coulomb,  have  been  collected  by  M.  Hachette.  The 
number  expressing  the  kilogrammes,  both  in  this  and 
the  preceding  Table,  are  called  by  the  French  writers 
dynamical  units,  a  dynamical  unit  beins  the  weight  ef 
a  cubic  metre  of  water,  raised  to  the  height  of  a  metre. 
Henoe^  the  number  of  kilogrammes  that  are  raised  cme 
kilometre  are  dynamical  units. 


40 
48 


no 


1 
I 
1 


Eilognm.      KHoiiib 

1.  A  man  weighing  70  kilogrammes,  who  walks  7^  hours  a  day,  on  a  declivity  of  14  centi-  )      qq^  raised  1 

metres  to  1  metre,  with  a  load  of  7  or  8  kilogrammes  .  .3 

2.  A  man  marching  in  a  mountainous  country  widi  a  load  .  •  140  1 

3.  A  porter  canying  wood  up  a  stair  (the  weight  of  the  porter  included)  109  1 

A^  jB.— This  is  tne  case.  No.  6.  of  Coulomb's  Table,  where  we  did  not  include 
the  weight  of  the  porter. 

4.  A  porter  carrying  coals  up  a  stair,  the  weight  of  the  porter  included  .  1 12  to  120 

5.  A  man  raising  a  weight  by  a  pulley  ..... 

6.  A  man  raising  a  weight  by  a  pulley  for  driving  piles 

N.  S.-- -This  result  was  obtained  by  M.  Lamande,  from  the  work  of  38  men, 
who  raised  a  weight  of  587  kilogrammes  for  driving  piles. 

7.  A  man  drawing  a  boat  a  la  bricole  ..... 

In  the  following  example^  the  dynamical  miit  is  a  cubic  metre  of  water  carried  a 
metre  upon  a  honzontal  road. 

8.  A  soldier  loaded  with  from  20  to  25  kilogrammes,  and  travelling  20  kilometres  a-day  1800  to  1900  carried  I 

9.  A  Roman  soldier  on  forced  marches  of  40  kilometres  a  day  .  .  4400  to  4800  1 
10/  Hawkers  with  crotchets  (weight  of  man  not  included)             .             .             .        792  to    880            1 

11.  Porters  drawing  a  small  waggon  on  4  wheels  over  ground  pretty  unequal,  and  often  1  gpg  1 

clayey.    Gnmeym  Essaissur  les  Machines,  "p.^ I,  .  -    •  3 

12.  Porters  drawing  a  small  waggon  on  4  wheels,  running  upon  horizontal  planks  900  to  1000 

13.  Do.  running  on  the  ground,  where  there  are  inequahties  of  surface  .  .  600 

14.  A  man  drawing  a  boat  on  a  canal  (50  thousand  kilogrammes  transported  11  kilometres)  550,000 


1 
1 
1 


Before  we  conclude  this  part  of  the  subject,  we  shall    the  results  have  been  generallv  obtained  from  expert 
subjoin  various  other  estimates  dfthe  force  of  men  and    ments  not  very  judiciously  conducted, 
horses,  which  may  be  of  use  in  particular  cases,  though 

Table  of  the  Strength  of  Men,  according  to  different  Authors. 


Number  of  pounds 

Hdght  to  which 

Time  in  which  it 

Duration  of  the 

Names  of  the  Au- 

nuecU 

the  weight  is  raised. 

is  raised. 

Work. 

thors. 

1000 

180  feet 

60  minutes 

Euler 

607-9 

IT'S 

1  second 

8  hours 

Bernoulli 

25fs 

"?ii 

145  seconds 

Amontons 

no3£ 

1  second 

half  an  hour 

Coulomb 

1000 

830 

60  minutes 

Desaguliers 

1000 

825 

,  60  minutes 

Smeaton 

50 

H 

1  second 

10  hours 

Emerson 

80 

2.48  feet 

1  second 

Schdae 

•  This  Mfult  is  so  much  less  than  the  preceding,  bemuse  at  the  Mint  tibe  men  wrought  15  months  ih  tuooession ;  whereas,  those 
drofe  piles  went  ta  another  kind  of  work  when  the^  were  fiitigned. 
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Oo  Mecho*  According  to  M.  Amontont,  a  man  weighing  133 
nical  French  pounds,  ascended  62  French  feet  by  steps,  but 
was  completely  exhausted. 

A  sawyer,  according  to  the  same  author,  made  200 
strokes  of  18  French  mches  each^  with  a  force  of  25 
pounds,  in  145  seconds. 

Aii  ordinary  man,  according  to  Desaguliers,  can  turn 
a  winch  with  the  force  of  30  pounds  for  10  hours,  with 
a  velocity  of  2^  feet  per  second. 

Two  men,  according  to  Desaguliers,  working  at  a 
windlass  with  handles  at  right  angles  to  each  other,  can 
raise  70  pounds  more  easily  than  one  man  can  raise  30, 
an  additional  effect  of  five  pounds  being  produced  on 
the  work  of  each  man,  in  consequence  of  the  uniform 
action  arising  from  the  handles  being  at  right  angles  to 
each  other. 

A  man  may,  according  to  the  same  author,  exert  a 
force  of  80  lbs.  with  a  ny,  when  the  motion  is  pret^ 
quick. 

A  man  may  also,  with  a  good  pump,  raise  a  hogshead 
of  water  10  feet  high  in  a  minute,  and  continue  the 
work  for  a  whole  day. 

AcocMrdinir  to  Dr.  Robison,  a  feeble  old  man  raised  7 
cubic  feet  of  water,  =  437^  lbs.  avoirdupois,  11^  feet 
high  in  a  minute,  for  8  or  10  hours  a-day,  by  walking 
backwards  and  forwards  on  a  lever. 

A  young  man,  weighing  135  pounds,  and  carrying 
30  pounds,  raised  9\  cubic  feet  of  water,  =  578^^^  lbs. 
avoirdupois,  11^  feet  high  for  10  hours  a-day  without 
being  fatigued. 

According  to  Mr.  Buchanan,  the  forces  exerted  by  a 
man  acting  at  a  winch,  pumping,  ringing,  and  rowing, 
are  as  the  numbers  17i2,  2856,  3883,  and  4095.  Now, 
if  we  take  Coulomb's  measure  of  action  for  turning  a 
winch,  which  is  ll6  kilogrammes  through  1  kilometre, 
or  256  pounds  avoirdupois  through  3281,  we  shall  have 
the 


NfttuK  of  the  Action. 


Mechanical  effect  of  turn- 
ing a  winch 

Mechanical  effect  of  pump- 
ing        . 

Mechanical  effect  of  ring- 
ing        ... 

Mechanical  effect  of  row- 

I    ^"g         -        -        ' 


MccfaamcBl  fiubct. 
Kilug.       Kilom. 


Ibf. 

ivoinL 


116  through  1 
190  through  I 
259  through  1 
273  through  1 


256 

419 
572 
608 


Feet 


3281 
3281 
3281 
3281 


The  following  Table  contains  the  relative  strength 
of  horses,  asses,  and  men. 

1  ho«e  i.  equd  to  5  men.  {g^Jf^ 

1 7  men,      Bossut,  &c. 

1 14  men,      Schulze. 

1  aas   .    .    .    .     2  men,      Bossut. 

2  horses,  according  to  Amontons,  exert  a  force  of  150 
pounds  when  yoked  in  a  plough. 

1  horse,  according  to  Desaguliers,  can  draw  with  a 
force  of  200  lbs.  2^  miles  an  hour,  and  continue 
this  action  for  8  hours  every  day.  When  he  exerts 
a  force  of  240  pound3>  be  can  continue  it  only  6 
hours  every  day, 

J  horse,  by  means  of  pumps,  can,  according  to  Mr. 


Smeatoo,  raise  250  hogsheads  of  water  10  feet  high  On  H^tlm 


in  an  hour. 

1  horse  walking  on  a  good  road»  and  loaded  with 
about  2  hunored  weight,  can  tnrrd  25  miles  in  7 
or  8  hours. 

1  horse  raising  coals  by  means  of  a  wheel  and  axle, 
and  moving  at  the  rate  of  about  2  miles  an  hour, 
can,  accoraing  to  Mr.  ^enwick,  raise  a  load  of 
1060  pounds  avoirdupois  with  a  velocity  of  13 
feet  per  minute,  and  continue  this  for  12  hours. 

1  horse,  according  to  the  same  author,  can  exert  a 
force  of  75  pounds,  moving  at  the  rate!  of  13  feet 
per  minute,  and  continue  it  for  9^  hours. 

According  to  Regnier,  the  mean  draught  of  4  horses 
was  S6  mjrriogrammes  in  794  hours. 

1  horse  can  draw  more  up  a  steep  hill  than  diree  men 
can  carry ;  that  is,  from  450  to  750  lbs.  Desagu- 
liers. 

1  strong  hone  can  draw  2000 lbs.  in  a  cart,  upa  steep 
hill  which  is  but  short    Desaguliers. 

1  horse  has  sometimes  carried  650  or  700  lbs.  lor  7 
or  8  miles  without  resting,  as  its  ordinary  woric. 
Desagidiers. 

1  horse  at  Stourbridge  carried  1 1  hundred  weight  of 
iron,  or  1232  lbs.  for  eight  miles.    Desaguliers. 

1  mule  works  in  the  West  Indies,  2  hours  out  of  about 
18,  with  a  force  of  ahoat  150  lbs.  walking  3  feet 
in  one  second.    Cazand. 

From  Desaguliers'  measure  -of  the  force  of  a  horse 
already  given,  it  follows  that  its  force  is, 

Foundt.  Foot 

According  to  Desaguliers,  44,000  raised    1    in  1  min. 
According  to  Smeaton,   .    2S,9l6    .    .     1     in  1 
According  to  Mr.  Watt,      33,000    .     .     1     in  1 

Mr.  Watt's  steam  engines  are,  however,  calculated  to 
work  equal  to  44,000  U>s.  raised  1  foot  per  minute,  a$ 
he  considers  the  diffierence,  or  11,000  Ifak  raised  1  foot 
per  minute,  to  be  lost  in  the  friction,  See.  of  the  engine 
itself. 

The  power  of  one  horse  is  supposed  capable  of  driv- 
ing 100  spindles  with  preparation  of  cotton  water  twist, 
1000  spindles  with  preparation  cotton  mule  yam,  and 
75  spindles  with  preparation  flax  yam. 

The  following  are  the  results  respecting  horses  given 

by  M.  Hachette. 

Dwlyaction,      ^^^^ 

Sf*?'^^^     eflfectin 
^  t^    Dyiujmical 
Units. 


Kikg.     Kaom. 

1.  A  cart  horse   140  x   40    .  . 

2.  A  post  horse    90  X   38     .  . 

3.  A  horse  moving  in  a  circle,  and 
working  a  pump, 

4.  Id.  working  12  nours,  and  rais- 
ing plaster,    

5.  Mean  of  three  horses  working 
at  a  pump,     

6.  Mean  of  8  horses  raising  water 
by  a  pump, 

7.  Two  horses  raising  coals,    .  . 

8.  A  horse  drawing  a  load  ofl 
15O4OOO  kilogrammes  through  > 
8  kilometres, J 

9.  The  force  of  ahorse  acting  241 
hours^  is  equal  to J 


and  the  road 
trayelled. 

.   5000 
.   3420 


585 


1684    842 


118.5 


595 


2948    675 


1560 

DoubcAiU 


800 


5974  dyatmioil  uoili** 


•  This  rendt  is  deduced  fiom  the  ikc^  that  a  Uonie  can  taw  140  poundi  with  tfa^ 
5 
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dathetp-      Tor  faither  information  on  this  subject,  see  Daniel 

pllQttion  of  Bernoulli*  Prix  de  FAcad.  Par.  175S,  torn.  vii.     Desa- 

!Jl"t!J    gnliers'  Exper.  PkiL  vol.  i.     Euler,  Mem.  Acad.  Pe- 

^verof  ''V- 1750—1761, 17eOL-176l.     Lambert,  Mem.  Acad. 

MMh'mtry.  BerL  1776.     Schulze,  Mem.  Acad.  Berl.  1783.     Dr. 

Tbomaa  Young's  Nat.  PhiL  vol.  ii.    Coulomb,   Mem. 

Iruiii.  torn.  ii.  1799,  p.  58.     Perronet,  CEuvres,  torn.  iL 

p.  46.    Cruineveau  Esiois  tur  Us  Machines.     Hachette 

TrakS  Elemenlaire  des  Machines^  Ed.  2d,  1819,  p.  54. 


Scot.  II.     On  the  applicaiion  of  Wind  as  Uiejirsi  mover 

ofMachinery. 

On  the  ap-       When  wind  is  employed  as  the  first  mover  of  ma- 
plicatton  of  chinery,  it  may  be  applied  in  two  ways:  1st,  By  re- 
wind at  the  ceiving  it  upon  sails  which  are  nearly  vertical,  and 
oTmachl!'^  which  give   motion  to  an  axis  nearly  horisontal,  in 
^         *    which  case  the  machine  is  called  a  vertical  mnd-milU 
because  the  sails  move  in  a  vertical  plane ;  and,  8d,  By 
receiving  it  upon  vertical  sails  which  move  in  a  hori- 
sontal plane,  and  give  motion  to  a  vertical  axis^  in 
which  case  it  is  called  a  harixonial  wind'-miiL 


1.  On  Vertical  JVindMiUs. 


Wmd 
the  first 
mover  of 


On  vertical     The  sails  of  a  vertical  wind-mill,  when  they  arc  only 
whid-miUa.  four  in  number,  are  shewn  in  Plate  CCCLXfV.  Fig.  p. 
Flats        '^li^  form  of  the  sails,  as  adopted  in  the  best  Dutdi 
Fi^^^*^'  wind-milb,  has  been  accurately  given  by  M.  Coulomb, 
**  '        from  the  examination  of  more  than  50  wind- mills  in 
the  neighbourhood  of  Lisle.     These  various  machines 
were  found  to  perform  nearly  the  same  quantity  of 
work  when  the  wind  had  a  velocity  of  18  or  20  feet  per 
second,  though  some  differences  existed  in  the  inclina- 
tion of  their  axes  or  wind-shafts,  and  in  the  disposition 
of  their  sails ;  and  from  that  circumstance  Coulomb 
justly  concluded,  that  the  parts  of  the  machine  must 
have  been  constructed  and  disposed  so  as  to  produce 
nearly  a  maximum  effect 

The  length  of  the  Dutch  sails,  from  their  extremity 
A  to  the  centre  O  of  tiie  wind-shaft,  was  55  feet.  They 
had  a  rectangular  form,  and  were  a  little  more  than  6 
feet  wide,  5  feet  of  which  were  formed  of  cloth  stretch- 
ed upon  a  frame,  while  the  remaining  foot  consisted  of 
a  very  light  board.  The  sail  ccmimenced  at  a,  6  feet 
from  O ;  so  that  the  length  of  the  sail  A  a  was  35  —  6= 
27  feet.  The  line  of  junction  of  the  board  and  the 
cloth  formed  on  the  side  which  faced  the  wind  a  curve 
sensibly  concave  at  the  cotmnenceraent  a  of  the  sail, 
and  the  curvature  diminished  gradually  till  it  vanished 
at  its  extremity.  Although  every  line  drawn  parallel 
to  c  01  or  d  n  was  curved,  yet  the  surface  cmnd  may  be 
regarded  as  composed  of  straight  lines  mn^op^  &c  s  d 
having  different  inclinations  to  the  line  cm.  The  in- 
clination of  these  lines  to  cm,  or  to  the  plane  of  their 
motion,  is  called  the  angls  of  toeaiher.  In  the  Dutch 
sails,  the  angle  of  weather  at  a,  or  the  inclination  of 
m  fi,  was  50^,  which  gradually  diminished  till  it  was  12^ 
in  some  curves,  and  6°  in  others,  varjring  between  these 
numben  as  the  inclination  of  the  wind-shsfl  MO  varied 
from  8®  to  15^  When  sails  thus  constructed  were  ad- 
justed to  the  wind,  or  were  placed  so  that  the  wind  blew 
m  the  direction  of  the  wind-shaft  OM,  they  received  the 
impttke  oUiqudy  to  their  surface,  so  that  by  resolv- 
ing this  impulse  mto  two  forces,  one  acting  in  the  di- 


•        •  •  • 

rection  of  the.  wind- shaft,  and  therefore  lost  in  pressing  On  tbeaiv 
the  wind-shaft  against  its  pivot,  and  another  actmg  at  P'*^**^^^'  ^ 
right  angles  to  the  wind- shaft,  and  employed  solely  in 
giving  a  rotatory  motion  to  the  sails,  and  consequently 
to  the  wind-shaft  OM.  The  power  thus  communicated 
to  the  wind-shaft  may  be  employed  in  giving  motion  to 
any  kind  of  machinery. 

In  order  to  keep  the  wind-shaft  always  in  the  direc- 
tion of  the  wind,  which  is  obviously  necessary,  in  order 
to  make  it  act  upon  the  sails  with  the  greatest  eflScacy, 
a  large  wooden  vane  or  weathercock  is  fixed  at  the  ex« 
tremity  of  a  long  horizontal  arm  lying  in  the  same  ver« 
tical  plane  with  the  wind-shaft ;  and  the  action  of  the 
wind  upon  this  vane  keeps  it,  and  consequently  the 
wind-shaft,  in  the  direction  of  the  wind.  Tne  same  ef- 
fect is  sometimes  obtained  hy  supporting  the  whole 
machinery  on  a  strong  vertical  axis,  so  that  the  adjust- 
ment may  be  made  by  a  lever.  When  the  wind  be- 
comes too  strong,  so  as  to  injure  the  sails,  contrivances 
are  often  applied  to  the  wind-mill,  in  order  to  make 
them  furl  their  sails,  so  that  the  wind-shaft  may  always 
move  with  the  same  velocity. 

As  the  commencement  of  the  sail  at  a  is  only  6  feet  On  the 
from  its  axis,  while  its  termination  at  A  is  SS  feet,  it  b  form  of  tbe 
obvious  that  the  velocity  of  the  point  a  is  to  that  of  A  '^.*'*  ^^ 
as  6  to  53.  The  action  of  the  wind,  therefore,  upon  A,  '^'^  °""* 
is  less  powerful  than  upon  a,  in  the  same  manner  as 
the  action  of  water  upon  a  float-  board  diminishes  as 
the  velocity  of  the  float- board  increases.  Now,  if  the 
sails  had  no  weather,  that  is,  if  their  surface  were  in 
the  plane  of  their  motion,  the  wind  would  have  no  ef- 
fect in  turning  them  round,  but  would  be  wholly  em- 
ployed in  pressing  the  wind-shaft  against  its  pivot 
On  the  ottier  hand,  if  the  surface  of  the  sails  were  in- 
clined 90°  to  the  plane  of  their  motion,  the  wind 
would  blow  past  them,  and  produce  no  effect  whatever; 
There  must,  therefore,  be  some  angle  intermediate  be- 
tween (f  and  90^,  which  will  produce  a  maximum  ef- 
fect. This  angle  will  be  found  to  be  55*  15'  47',  if 
we  consider  the  effect  produced  when  the  sail  starts 
from  a  state  of  rest*.  Hence  Parent  and  Belidor  have 
both  recommended  this  as  the  proper  angle  of  weather 
for  wind-mill  sails,  without  considering  that  the  sail  if 
actually  jn  motion,  and  that  different  parts  of  it  have 
different  velocities,  and  must  therefore  have  different 
angles  of  weather. 

The  celebrated  Euler  has  pointed  out  this  error  io  a 
most  satisfactory  manner,  and  has  given  the  following 
formula  for  determining  the  variation  in  the  angle  of 
weather. 

If  fl  is  the  wind's  velocity,  and  c  the  velocity  of  any 
given  point  of  the  sail,  tiben  a  maximum  effect  will  be 
produced  when  the  tangent  of  the  angle  of  the  wind's 
mcidence,  or  of  the  sail's  inclination  to  the  axis ;  or, 
what  is  the  same,  when  the  coungent  of  the  weather  of 
the  sail  at  the  point  whose  velocity  is  c,  is  to  radius  as 


y 


2-1 r+  ;r-  IS  to  1. 


In  order  to  shew  the  application  of  this  formulat  let 
O A,  Fig.  9,  the  radius  or  the  sail  cmnd,  be  divided 
into  six  equal  parts ;  and  let  the  point  9,  equidistant 
from  O  and  A,  be  the  point  of  the  sail  which  moves 
with  the  same  velocity  as  the  wind.  Then,  since  in 
this  case  we  hsve  the  velocity  of  the  point  q,  or  cs:ii, 
when  Uie  sail  is  loaded  to  a  maximum,  we  shall  have. 


*  See  FeigOMii's  Lechtrtif  toI.  il  Appendix,  p.  M7,  note. 


MECHANICS. 


567 


On  the  «!►  whan  flgl,  the  eotaogynt  of  tlie  angle  of  weather, 

plication  of 
Wind  as 


the  first 

mover  of 

Machiner|r, 


Fig.  10. 


1^2+—^+  |^=3.56l=Cotang.  of  15^  41',  the  an- 
^e  of  weather  at  the  point  q. 

.  Since  the.  velocities  of  different  pouita  of  the  sail  are 
as  their  distances  from  the  axis,  and  since  the  velocity 
at  the  distance  iOa,  or  the  middle  point  q^  is=a>  we 
shall  have 


Velocity  at -g-  OA^c^— 


-OA  e-^ 

y  OA,  c=  a 

-T-  OA,  czs-T- 
S  8 

T  OA,  c=- 
1  OA,  c=2fl 

By  using  these  different  values  of  C,  the  formula  will 
give  the  following  measures  of  the  angle  of  weather, 
suited  to  different  distances  from  the  axis. 


Parte  of  the 

radius  ftom  the 

centre  of  too* 

tionatO. 

Velocity  of  the 

sail  at  these 

distances,  or 

▼alues  of  c. 

• 

Angle  of 

wea- 

> 

Angle  with  the 
axil. 

« 

Bqp 

Min. 

D^. 

Min, 

V 

a 
~3 

26 

84 

68 

26 

* 

2a 
S 

20 

6 

69 

54 

fori 

a 

4'a 

3 

15 
12 

4 
40 

74 
77 

19 
20 

i 

5a 
8 

10 

^ 

79 

27 

1 

2a 

9 

0 

81 

0 

This  variation  of  the  angle  of  weather,  ao  clearly  in- 
dicated  by  theoretical  considerations,  has  been  sanc- 
tioned by  Mr.  Smeaton's  experimenta.  He  found  that 
the  common  praetice  of  giving  plain  sails  a  weather  of 
from  18^  to  16^  was  much  more  efficacious  than  the  an- 
gle assigned  by  Parent  and  Belidor,  the  effects  being  as 
45  to  81.  When  the  saila  were  weatbeted  in  the  Ducth 
manner,  that  is,  when  their  suriSusea  were  concave  fe» 
the  wind,  and  when  the  angle  of  weather  dimmshecl 
towards  their  extremities,  the  e8ect  was  BMieh  greater 
than  when  they  were  weathered  either  in  the  oemmon 
vay,  or  aocording  to  Euler's  fbrmuhL  When  the  saila 
were  enlarged  at  their  oiaier  extremitiea,  aa  shown  in 
Fio.  10,  so  thata&  was  4.  of  the  radius  OA,and  a  A  f 
A  6  as  5  to  8,  their  power  was  then  the  grealesi  of  all, 
thoi^  the  areaof  the  sail  exposed  to  the  wind  remain, 
ed  the  same  By  enlargmg  the  sails  stiU  teAer,  lir. 
Sm^ton  £buad  fihaa  the  effect  was  not  incteascsl  in  pes^ 
portion  to  the  suriactt.  la  Mr.  Smeaton*s  eaperimentBy 
he  made  the  aii^  of  weather  vary  aa  the  distance  from 
the  axis ;  uid  he  found  the  following  an^  to  be  ^bt 


Tabic  of  the  Angles  (^  Weaiher  given  hf  Mr.  Smtalon. 


Paits  of  the  ladius 
OA,  whirii  is  di- 
vided  into  6  parts. 

Angle  of  weather. 

Aagk  with  the 
axis. 

1 
2 
8 

4 
5 

6 

18 

19 

18  middle. 

16 

12* 

7 

72 

71 

72 
74 

77i 
88 

Oothesp> 

pHcatioa  of 

Wind  as 

the  first 

mover  of 

Machinery. 


Euler,  Parent,  and  others,  have  proposed  to  make 
the  saila  sectors  of  an  ellipse,  and  to  intercept  the  whole 
cylinder  of  wind ;  but  it  has  been  proved  by  later  ei^ 
periments,  that  the  wind  does  not  produce  its  greatest 
efieet  when  the  whole  area  is  ^led  up  with  sail,  from 
the  want  of  proper  interstices  to  escape. 

On  the  relative  Effects  of  fVind-miU  Sails. 

The  principal  results  which  have  been  pid^isbed  re-  Relative 
specting  the  effect  of  wind-mill  sails,  have  been  obtain-  elTecu  of 
ed  by  Mr.  Smeaton  and  M.  Coulomb.  wind-mill 

The  following  are  the  maxim^  deduced  by  Mr.  Saoea*  **^ 
ton  from  his  experimtots. 

Maxim  1.  The  velocity  of  wind-mill  sails,  whether 
unloaded  or  loaded,  so  as  to  produce  a  maximum  ef* 
feet,  is  nearly  as  the  velocity  of  the  wind,  their  shape 
aad  nositiott  betnc  the  same. 

Maxim  2.  The  load  al  the  maximmn  is  nearly,  but 
somewhat  less  than,  as  the  square  of  the  vriocity  of 
the  wind,  the  shape  and  position  of  the  suls  being  the 


Masnm  8.  The  effects  of  the  same  sails  at  a  maxi« 
mom,  are  nearly,  but  somewhat  less  than,  as  the  cubes 
of  the  velocity  of  the  wind. 

Maxim  4.  The  load  of  the  same  sails  at  the  maxi* 
Bowm  is  nearly  as  the  squares^  and  Iheir  effeclB  as  the 
cubes  of  their  ntnnber  of  turns  in  a  given  time. 

Maxim  5.  When  sails  are  loaded,  so  as  to  produce  a 
■uudmusn  at  a  given  vdecity,  and  the  velocity  of  the 
wind  inereaaea,  the  load  continuing  the  same :  1st,  The 
increase  of  effect,  when  the  increase  of  the  velocity  of 
the  wind  ia  san^,  will  be  neariy  as  the  scyuares  of  those 
velocities :  2dfy,  When  the  velocity  of  the  wind  is  doia^ 
ble,  theefiects  will  be  nearly  as  10 :  27^:  But,  Sdfy, 
When  the  velocities  compared  are  more  than  double  of 
that  where  the  given  load  produces  a  maxhnum,  the 
effBcia  increase  nearly  in  the  simple  ratio  of  the  ve£od« 
ty  of  the  wind. 

_  Macsim  6.  In  sails  where  the  figure  and  posilieiM  are 
similar,  and  the  velocity  of  the  wind  the  same,  the 
nnaaber  of  turns  in  a  given  time  will  be  reeiprocally  as 
the  ndfiua  or  Isngth  ef  the  sail. 

liaasfii  7.  The  load  at  a  maaiimum  thai  arila  of  a  ss^ 
nikr  figure  mai  position  will  overeomeat  a  given  disN 
tanee  from  the  casntre  of  motion,  will  be  aa  the  eal>e  of 
the  radina^ 

M(Kam  8.  The  effects  ci  sails  of  stmOar  figure  and 
position  are  as  the  sauare  of  the  radius^ 

Maxim  9.  The  v^ocity  of  the  extremities  of  Dutch 
sails,  as  well  as  of  the  enlarged  saik^  in  all  their  usual 
positions  when  unloaded,  or  even  loaded  to  a  maxi« 
mom,  ape  oonsiderably  qnidDer  than  Aeifeloaty  of  tbe 
Wind. 
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On  the  (AsoltUe  Effeds  of  Wind-miBs  im  manufachmng 

Oa  of  Colza. 

Tn  the  vind-millfl  at  Lisle,  examined  by  Coulomb, 
which  were  used  for  the  preparation  of  oil  of  Colza, 
an  arbor  was  furnished  wim  14  wipers,  or  raidii, 
for  the  purpose  of  raising  seven  stampers^  Five  of 
these  stampers  were  made  of  qak,  and  were  about 
7  inches  long,  and  28  centimetres  square.  They  were 
shod  with  iron,  weighing  about  25  or  SO  kilogrammes, 
and  served  to  bruise  the  seeds,  the  weight  of  each  be- 
inff  about  500  kilogrammes.  The  other  two  stampers, 
which  had  the  same  length,  but  were  only  19  or  20 
centimetres  square,  were  used  to  lock  and  unlock  the 
wedges  for  extracting  the  oil  by  a  strong  compression, 
and  weighed  about  250  kilo^amraes  each.  Of  these 
two  last  only  one  acted  at  a  time ;  but  the  other  fitFe  all 
acted  together. 

Exp.  1.  When  the  velocity  of  the  w^ind  was  2.27 
metres  in  a  second,  the  sails  revolved  5^  times  in  a  mi- 
nute when  the  mill  was  unloaded,  and  no  stampers 
raised ;  but  by  putting  into  action  one  stamper  weigh- 
ing 510  kilogrammes,  and  striking  two  blows  of  49 
centimetres  in  height,  the  mill  scarcely  made  three 
turns  in  a  minute. 

Exp.  2.  When  the  velocity  <yf  the  wind  was  4.06  me- 
tres in  a  second,  the  arber  made  from  7  to  8  turns  in  a 
minute ;  and  when  two  of  the  stampers  were  put  in 
action  Uiat  weighed  510  kilogrammes,  and  one  of  250 
kilogrammes,  the  mill  prepared  1  ton,  or  KX)  kilo- 
grammes of  oil  in  24  hours. 

Exp.  3.  When  the  velocity  of  the  wind  was  6.5  me- 
tves  in  a  second,  die  aiixir  made  18  turns  in  a  minute ; 
and  when  five  of  the  stampers  weighing  510  kilo- 
grammes were  put  in  action^  and  one  of  250  kilo- 
grammes, the  mill  prepared  S^  tons  of  oil  in  24  hours. 
With  this  velocity,  the  wind  blew  uniformly,  the  mill 
earned  all  the  sails  without  straining  the  carpentry,  and 
the  velocity  appeared  to  be  that  wmch  was  best  suited 
to  the  niadnine. 

*  Exp.  4.  When  the  wind  blew  with  force  at  the  rate 
of  about  9*1  metres  in  a  second,  it  was  necessary  to 
take  in  an  area  of  two  metres  of  sail  at  the  extremity 
d  each  sail.  The  arbor  made  from  17  to  18  turns  in 
a  minute,  and  the  mill  prepared,  with  all  its  six  stamp- 
ers in  action,  5  tons  of  oil  in  24  hours. 
'  Exp.  5.  On  an  average  of  several  years,  each  wind- 
mill prepares  annually  400  tons  of  oil.  Each  ton 
consumes  from  14,000  to  15,000  dynamical  units  of 
the  force  transmitted  by  die  stampers.  Coulomb  sup- 
poses, that  the  blows  of  the  stampers,  and  the  acdon 
of  the  wipers  and  friction,  absorb  one-dxth  of  the  force 
transmitted  to  the  stampers,  which  reduces  to  12,500 
the  number  of  dynamical  units  necessary  for  preparing 
100  kilogrammes  of  oD. 

Tbe  preceding  result  is  confirmed  by  a  very  import- 
ant experiment  made  by  M.  Halle  «t  Lille,  on  a  steam 
engine  of  10  horses'  power,  which  he  found  to  prepare 
in  24  hours  500  kOogrammes  of  oiL  Now,  the  power 
of  a  horse  has  been  reckoned  at  5974  dvnamical  units ; 
consequently,  10  x  5974=59740,  which,  divided  by  5, 
gives  1 1948  for  the  number  of  imits  employed  in  pre- 
paring 100  kilogrammes  of  oil. 

Effect  qf  Wind^mitti  in  Grinding  Com. 

wfadMnUls  ^ben  m  wind-miU  is  employed  to  grind  com,  the 
in  ariiidliic  miU-stone  makes  five  revolutions  in  the  same  time  that 
the  sails  and  the  arbor  make  one. 


Exp.  1.  The  mill  does  not  begin  to  turn  till  tbe^ve-    Effect  mT 


locity  of  the  wind  is  about  4  metres  per  second. 

£^171.  2.  When  the  velocity  of  the  wind  is  6S  metres 
per  second,  the  sails  make  from  11  to  12  turns  in  a 
minute,  and  the  mill  will  grind  from  400  to  450  kilo- 
grammes in  an  hour,  or  about  100,000  kilogrammes  in 
24  hours. 

Exp.  3.  When  the  velocity  of  the  wind  is  9.I  metres 
in  a  second,  the  mill  carries  all  her  sails,  makes  22  turns 
in  a  minute,  and  grinds  900  kilogrammes  of  flour  in 
an  hour,  or  21,600  in  24  hours.  With  this  veloci- 
ty, the  fiour  is  heated  to  a  considerable  degree,  and  the 
millers  change  from  time  to  time  tbe  kind  of  grain 
which  is  ground,  in  Girder,  as  they  say,  to  refresh  the 
mill. 

By  comparing  the  preceding  experiments,  and  con- 
sidering that  seven  horses,  or  one  man,  can  grind  l67 
kilogrammes  of  com  in  a  day,  it  will  be  found  that  the 
grinding  of  100  kilogrammes  of  com  consumes  416, 
525,  or  588  dynamical  units.  The  first  of  these  num- 
bers is  obviously  too  small,  and  M.  Hachette  concludes, 
in  general,  that  the  preparation  of  100  kilogrammes  of 
com  corresponds  to  a  dynamical  effect  of  die  arbor  of 
a  wind-mill  equal  to  500  or  550  units. 

In  examining  the  ratio  between  the  velocity  of  the 
wind  and  the  number  of  revolutions  of  the  wind's 
height  or  arbor,  Mr.  Smeaton  obtained  the  following 
results  for  Dutch  sails  in  their  common  position,  when 
their  radius  was  30  feet. 


Number  of 

revohitioDs 

in  a  minute. 

S 

5 

6 


Velocity  Of  the  wind 
per  hour. 

2  miles  per  hour. 

4 
5 


Ratio. 

0.666 
0.800 
0.883 


The  following  results  are  deduced  from  the  above 
experiments  of  Coulomb. 


No.  of 
Expen- 
ments. 

No.  of  turns 
in  a  minute. 

Velocity  of  the 
wind  in  a  second. 

Velocity  of 
the  wind 
per  hour 
in  miles. 

Raiioof 
CoL2.&4 

1 
2 
8 

S 

7to8 
18 

2.27  metres. 

4.06 

6.5 

5.1 
9.14 

14.6 

1.7 

1.22 

1.05 

4 

5 
6 

17  to  18 
11  to  12 
22 

9.1 
5.8 

9.1 

20.4 
13,0 
20.4, 

1.17 
1.18 
0.9s 

These  results  differ  widely  from  those  of  Smeaton ; 
but  we  must  consider,  that  the  mill  was  not  doing  its 
full  work  except  in  experiments  8,  4,  5  and  6.  The 
average  of  the  ratios  from  these  experiments^  will  be 
1.07,  the  ratio  between  the  number  of  turns  in  a  mi- 
nute, and  the  number  of  miles  an  hour.  Hence,  by 
multiplying  the  number  of  turns  per  minute  by  1.07* 
we  shall  have  an  approximate  measure  of  tbe  velocity 
of  the  wind. 

Mr.  Lttlofs  of  Leyden  found,  that  a  Dutdi  wind- 
mill employed  to  drain  marshes  was  capable  of  raishig 
1500  cubic  feet  of  water  four  feet  hign  in  a  minute, 
when  the  wind  moved  at  the  rate  of  80  feet  per  se- 
cond.   It  had  four  rectangular  sails,  and  the  mean  angle 

of  weather  was  IT*. 

In  the  Dutch  wind-mills  of  the  dimendons  fbrnu^y 
stated.  Coulomb  found,  when  the  velocity  of  the  wind 
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W8i  do  ft^t  per  seooiu],  that  the  effect  was  equivafeot 
to  1000  pounda  raised  through  218  feet  in  a  minute. 
The  force  lost  by  the  action  of  the  wipers  upon  the 
stampers  was  equal  to  1000  pounds  raised  through  16^ 
feet  in  a  minute,  atid  the  friction  was  equivalent  to 
1000  pounds  raised  through  18^  feet  in  a  minute. 
Henbe  the  toUl  force  of  the  wind  was  equal  to  1000 
pounds  raised  through  the  height  of  253  feet  in  a  mi« 
nute. 

On  HorizofUal  Wind-mUU, 

On  horl.  As  a  horizontal  wind-mill  consists  of  vertical  sails 

e  )ntai         moving  horisontally  round  a  vertical  arbor  or  wind- 
wind-mills.  gj^ft^  jj  j,  evident  that  no  motion  would  arise  from 
.  exposing  it  to  the  action  of  the  wind,  as  the  eflFect  of 
the  wind  upon  the  sails  on  one  side  would  be  counter- 
balanced by  its  action  upon  the  corresponding  sails  on 
the  opposite  side.  Hence  it  is  necessary  either  to  screen 
the  sails  on  one  side  from  the  action  of  the  wind,  or  to 
construct  the  sails  in  such  a  manner,  that,  when  they 
return  against  the  wind,  they  present  only  their  edge 
to  its  action.     The  method  of  screening  the  returning 
sails  from  the  wind  is  adopted  in  Tartary  and  some 
provinces  of  Spain^  and  is  probably  the  best,  because 
It  is  the  most  simple  of  any  method  that  has  been  tried. 
When  the  screen  is  not  used,  the  saila  may  be  fixed  like 
fioatboards^  with  hinges,  on  the  circumference  of  a  large 
drum  or  cylinder,  so  that,  when  th^y  are  to  receive 
the  action  of  the  wind,  they  stand  at  right  angles  to 
the  drum ;  and,  when  they  return  against  the  wind, 
they  fold  down  upon  its  circumference  *.    The  method 
of  Mr.  Beatson,  which  we  have  represented  in  Fig.  11. 
Plate       Plate  CCCLXiV.  is  however  preferable  to  this.     It 
cccLxiv,  consists  in  forming  each  sail  out  of  six  or  eight  flaps  or 
Fig.  II.      veins,  AP A 1,  6  1  c2,  moving  upon  hinges  represented 
by  the  dark  lines  AP^  6  1,  c  2,  &c. ;  so  that  the  lower 
side  5  1  of  the  first  flap  overlaps  the  hinge,  or  highest 
side  of  the  second  flap,  and  so  on.    Consequently, 
when  the  wind  blows  upon  the  sail  A  I,  each  flap  will 
press  upon  the  hinge  of  the  one  immediately  below  it, 
and  the  whole  area  of  the  sail  will  receive  its  action. 
When  the  sail  AI,  however,  returns  against  the  wind, 
the  flajps  will  revolve  upon  their  hinges,  and  present 
only  their  edges  to  the  wind,  as  is  shewn  at  EG;  so 
that  the  motion  of  the  sails  will  be  continued  by  the 
superiority  of  the  force  acting  upon  the  sails  in  the  po- 
sition AT.     Mr.  BeatsoQ  has  computed,  that  when  the 
pressure  upon  the  sail  A I  is  1872  pounds,  the  action 
of  the  wind  upon  the  edges  of  the  returning  sails  is 
only  36  pounds^  or  ^y  of  the  whole;  but  it  has  been 
shewn  f,  that  this  latter  action  will  be  about  96  pounds, 
or  ^  of  the  whole. 

A  new,  and  very  ingenious  method  of  bringing  back 
the  sails  against  thefwind,  has  been  invented  by  Mr. 
George  Buchanan  of  Edinburgh,  and  is  represented  in 

Plat.  Pkte  CCCLXIV.  Figs.  12,  IS,  14,  15,  16,  and  17. 

rccjLXiv.    In  this  method,  the  sails,  as  in  other  horizontal  wind^ 
,    Figf.  19,      mills,  are  attached  to  the  horixontal  arms  of  the  verti- 

13,  14,  IS,  cal  axis  of  the  mill,  the  prime  mover  of  the  machine. 

!<?,  A  17.  £adi  of  them  is  besides  moveable  horizontally  round 
an  axis  of  its  own,  which  passes  through  the  middle  of 
its  ^d  is  bushed  at  the  top  and  bottom  into  the  extre- 
snities  of  the  arms  of  the  principal  axis ;  and  while 
this  axis  revolves  by  the  effect  of  the  wind,  and  carries 
the  sails  along  witfi  it,  the  method  of  bringing  up  the 
sails  to  windward  consists  in  giving  at  the  same  time 


to  each  of  them,  on  its  own  axis,  a  rotatory  motion  in  On  Hori* 
ike  opposiie  tUreclion,  and  wiih  half  the  angular  velocity .  ^^^ 
ABC,  (Fig.  12.)  represents  the  prindfial  axis  move-     jj'jjj" 
able  in  biulies  at  A  and  B;'D£BFG,  is  any  erection  '^^.....^^^^mi 
raised  to  support  it     HI,  KL,  are  two  of  the  arms,  Plate 
with  the  sails  M,  N  at  the  extremities.     It  is  obvious,  ccclxiv. 
that  if  the  opposite  saik  M,  N'  were  standing  in  the  Fig.  IS. 
same  direction,  and  thus  equally  exposed  to  the  wind, 
no  motion  whatever  would  ensue,  as  the  actions  on  the 
sails  being  in  that  case  equal  and  contrary,  would  mu- 
tuidly  baluice  each  other.   To  produce  any  motion  at  all, 
therefore,  one  of  the  sails  must,  as  in  every  other  kind  of 
hori£ontal  miU,  be  withdrawn  from  the  influence  of  the 
wind.     In  the  present  machine,  this  is  done  bv  means 
of  the  rotatory  motion  above  mentioned,  ihe  sail,  which 
at  M  is  fully  exposed  to  the  wind,  turning  itself  i^ra* 
dually  away  from  it  as  it  approaches  to  N — ^presenting 
its  face  to  it  on  the  one  hand,  and  its  edge  to  it  on  the 
other,  as  at  Figs.  13, 14, 15, 16,  which  rep^e8ent  ground 
plans  of  four  successive  positipns  of  the  arms  and  sails, 
the  wind.blowing  in  the  direction  of  the  arrows. 

While  the  great  axis  and  sails  make  a'  complete  re- 
volution in  the  direction  MONP,  each  sail  M  makes 
half  a  revolution  in  the  opposite  direction,  so  as  to  as« 
sume  successively  as  it  arrives  at  O,  N,  P,  the  euccefr. 
sive  positions  ata&,  cd,  tf\  gh,  TFig.  13.)  the  positions 
also  at  Figs.  14, 15,  and  l6,  and  all  the  intermediate  ones. 
This  memod  of  bringing  back  the  saila  has  the  advan- 
tage which  every  slow  motion  in  mechanics  is  known 
to  possess,  when  applied  to  bodies,  L'ke  the  sails,  of 
considerable  size  and  weight.  It  is  superior,  on  this 
account,  to  the  mode  which  has  been  proposed,  of 
making  the  wind  itself  turn  them  upon  hinges,  in  the 
manner  of  valves ;  the  wind  in  this  case,  if  they  have 
any  great  weight,  often  dashing  them  violently  round, 
to  the  great  injury  of  the  machine.  It  has  also  the 
peculiar  property,  that  the  sails  impel  the  machine  al- 
most in  every  part  of  its  course — ^beating  up,  as  it 
were,  against  th^  wind ;  never  retarding  the  motion, 
even  in  their  return,  and  only  not  accelerating  it  at 
the  point  N^  where  tlic  sail  has  no  effect  at  all,  except 
what  arises  from  the  effSect  of  the  wind  on  its  edge. 
This  method  also  admits  a  greater  sur&ce  of  sail  to  be 
exposed  to  the  wind  than  any  other  horizontal  mill ;  as 
not  only  almost  the  whole  area  between  the  axis  and  the 
extremities  of  the  arms  may  be  filled  up,  but  exactly  as 
much  more  bevond  each  arm.  Lastly,  even  with  the 
same  surfiu»  of  sail,  it  nearly  doubles  the  power  of  the 
ordinary  horizontal  mills,  by  always  exposing  at  least 
two  of  the  sails  at  a  time  to  the  action  of  the  wind.  In 
various  models  of  this  madiine  which  Mr.  Buchanan  has 
constructed,  the  rotatory  motion  of  the  sails  was'com- 
municated  to  them  from  a  wheel  in  the  centre,  by 
means  of  an  axis  and  pinions,  as  represented  in  the 
section  at  Fig.  17>  where  a  6  is  a  toothed  wheel -attach- 
ed to  £F^  and  remaining  stationary,  while  the  mill 
goes  round ;  6c  is  a  toothed  pinion  working  into  the 
wheel  a  6,  and  putting  itself  in  motion  round  its  axis 
ed,  BS  this  axis,  attached  to  the  arm  HE,  moves  rmmd 
with  the  principal  axis  AC,  through  which  it  also  passes 
9tL  Lastly,  /;  g  are  two  pinions  fixed  to  the  extre. 
mities  of  the  axis  c  <2,  and  working  into  the  two  wheels 
h,  f,  which  being  fixed  to  the  axes  of  the  sails,  move 
them  round  at  the  same  time,  and  with  a  velocity  whicb^ 
depending  on  the  relative  number  of  teeth  in  the  wheels 
and  pinions,  it  is  easy  to  adjust  to  the  exact  half  of 
that  of  the  principal  axi»->the  motion  of  rotation  of 


•  See  R^ertorff  qfArtt^  voL  ^i. 
VOL.  Xtll.  PART  II. 
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the  sails  to  the  exact  half  of  their  motion  of  revolu- 
tion>  or  to  any  other  proportion.  The  sails  being  equal- 
ly balanced  on  their  axes,  move  round  with  great  ease, 
and  as  the  wind  also  blows  equally  upon  eadi  half 
of  every  sail,  there  will  be  very  little  strain  on  any 
of  these  wheels,  pinions^  or  axes.  The  wheel  a  6  is 
moveable  round  its  axis,  so  that  it  may  be  shifted  into 
4my  position,  and  keep  the  sails  always  to  the  wind. 
This  shifting  is  also  done  by  the  wind  itself  operating 
•on  a  vane  or  small  mill,  and  even  regulating  Uie  velo- 
dty  of  the  machine  in  high  or  low  windS)  by  expos- 
ing the  sails  more  or  less  obliquely  to  their  action.  On 
the  whole,  there  seems  no  practical  objection  to  the 
construction  of  this  machine ;  and  as  it  could  be  erect- 
ed at  much  less  expense  than  a  vertical  mill,  it  might 
on  many  occasions  prove  d  great  utility. 

In  estimating  the  relative  effects  of  vertical  and  ho- 
rizontal windmills,  Mr.  Smeaton  observes,  that  when 
•the  sails  of  a  horizontal  and  a  vertical  mill  are  of  the 
same  dimensions,  the  power  of  the  latter  is  .^our  times 
that  of  the  former,  because,  in  the  first  case,  only  one 
•sail  is  acted  upon  at  once,  while,  in  the  second  case,  all 
the  four  receive  the  impulse  of  the  wind.  This,  how- 
ever, is  not  strictly  true,  since  the  vertical  sails  are  all 
oblique  to  th6  direction  of  the  wind.  Let  us  suppose 
that  the  area  of  each  sail  is  100  square  feet;  then  the 
power  of  the  horizontal  sail  will  be  100,  and  the  power 

of  a  vertical  sail  may  be  called  100  X  sine  70°*  (70® 
being  the  common  angle  of  inclination)  =0.88  nearly ; 
but  since  there  are  four  vertical  sails,  the  power  of  them 
all  will  be  4  X  0.88=3.52 ;  so  that  the  power  of  the  ho- 
rizontal sail  is  to  that  of  the  four  vertical  ones  as  1  to 
S.52,  and  not  as  1  to  4,  according  to  Mr.  Smeaton.  But 
Mr.  Smeaton  also  observes,  that  if  we  consider  the  far- 
ther disadvantage  which  arises  from  the  difficulty  of 
getting  the  sails  back  against  the  wind,  we  need  not 
wonder  if  horizontal  wind-mills  have  only  about  •§  or 
^  the  power  of  the  common  sort.  We  have  alr^y 
seen,  tteit  the  resistance  occasioned  by  the  return  of  the 
sails,  amounts  to  tV  ^^  ^^  whole  force  which  they 

receive ;  by  subtracting  —-,  therefore,  from  -^-rr,  we 

shall  find  that  the  power  of  horizontal  wind-mills  is 

1.03 
only  Ti77>  ^^  '^^^^  >^^^  ^^^'Ui  i  that  of  vertical  ones. 

This  calculation  proceeds  upon  a  supposition,  that  the 
whole  force  exerted  upon  vertical  sails  is  employed  in 
turning  them  round  the  axis  of  motion ;  whereas  a  con- 
siderable part  of  this  force  is  lost  in  pressing  the  pivot  of 
the  axis  or  windshaft  against  its  bed.  Mr.  Smeaton 
has  overlooked  this  circumstance,  otherwise  he  could 
never  have  maintained  that  the  power  of  four  vertical 
aails  was  quadruple  the  |>ower  of  one  horizontal  sail, 
Che  dimensions  of  each  being  the  same.  Taking  this 
circumstance  into  the  account,  we  cannot  be  far  wrong 
in  saying,  that  in  theorjr  at  least,  if  not  in  practice,  the 
power  of  a  horizontal  wind-mill  is  about  ^  of  the  power 
of  a  vertical  one,  when  the  quantity  of  surface  and  the 
form  of  the  sails  is  the  same,  and  when  every  part  of 
the  horizontal  sails  has  the  same  distance  from  the  axis 
of  motion  as  the  corresponding  parts  of  the  vertical 
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satis.  But  if  the  horizontal  sails  have  the  posHioii 
AI,  EG,  in  Fig.  II.  instead  of  the  positioQ  CA  dm, 
CO  0  »,  their  power  will  be  greatly  increased,  though 
the  quanti^  of  surface  is  the  same,  beorase  the  part 
CP  3  m  being  transferred  to  BI  *3  d,  has  much  more 
power  to  turn  the  sails. 

For  farther  information  on  the  subject  of  Windmills, 
see  Parent,  Mem,  Acad,  Par.  Belidor,  ArckUetaure 
Hydranlique,  torn.  ii.  b.  xiv.  p.  33-— 41.  Wolfii  Opera 
Math.  tom.  i.  p.  660.  Ia  Hire,  Mem,  Acad.  Mr. 
ix.  p.  96.  Euler,  Niw.  Com.  Petrcp.  vol.  vi.  p.  75.  £u« 
ler,  Mem.  Acad.  Berl.  1766,  vol.  xii.  p.  164.  (An  ab- 
stract of  Euler's  investigations  will  be  found  in  Fergu* 
9on's  Lectures,  Appendix,  vol.  ii.  p.  272,  Sec.)  Lambert, 
Mem.  Acad.  Berl.  1775,  p.  92.  Stedman,  Phil.  Trans. 
1777,  p.  498.  Maclaurin's  Fluxions,  §  910-^914. 
Coulomb,  Mem.  Acad.  Par.  1781,  p.  65.  Smeaton, 
PMl.  Trans.  1759,  p.  100.  Gower,  PkiL  Mag.  vol. 
iv.  p.  174.  Beatson  On  Vertical  and  HorizonlatWind* 
mills,  Lond.  1798.  Byewater,  Repertory  of  Ar Is,  vol. 
vi.  New  Series.  Verrier  On  Bailey's  Machines,  vol.  ii. 
p.  47 ;  and  Ferguson's  Lectures  on  Mechanics,  ^.  vol. 
ii.  p.  258^288. 

On  the  subject  of  Horizontal  Windmills,  see  Hooke, 
Phil.  Collections,  No.  3.  p.  61.  Couplet,  Machines  Ap^ 
prouv.  i.  p.  105.  Duquet,  fd.  i.  p.  107.  Gallon,  Id. 
vi.  p.  75.  Dubost,  Id.  vii.  p.  117.  Emerson's  Me* 
chanics.  Smeaton,  Phil.  Trans.  1759,  p.  100.  Bour- 
rier,  Mem.  Acad.  Par.  ii.  p.  19.  Maiziere  in  Rozier's 
Inirod.  i.  p.  306.  Gilpin,  American  Transactions,  vol. 
i.  p.  405.  Wiseman,  Repertory^  Arts,  vol.  iv.  p.  12. 
Maunsell,  Id.  vol.  vii.  p.  6.  tifeatson,  in  Repertory, 
vol.  ii.  p.  13,  Second  Series.  Bray  shay.  Repertory, 
vol.  ii. 


Sect.  III.     General  Comparison  of  the  Effects  tf 

Mechanical  Agents. 

From  the  great  improvements  which  are  constantly  Gencrml 
taking  place  in  all  kinds  of  machinery,  it  is  by  no  comparitoo 
means  easy  to  state  any  general  comparison  between  ^^  ^^^  ^' 
the  various  agents  which  are  employed  as  the  first  ^hilni^^r^ 
movers  of  machinery.    The  following  are  the  results  ^J^^ 
obtained  by  Mr.  Fenwick. 

When  a  horse  raises  coals  by  a  wheel  and.  axle,  and 
moves  at  the  rate  of  about  two  miles  an  hour,  Mr. 
Fenwick  found  that  he  could  continue  at  work  12 
hours  each  day,  2^  hours  being  spent  in  short  intervals 
of  rest,  when  he  raised  1000  pounds  avoirdupois  through 
the  height  of  thirteen  feet  in  a  minute.  Mr.  Fenwick 
likewise  found,  that  230  ale  gallons  of  water  delivered 
every  minute  on  an  overshot  water- wheel  10  feet  in 
diameter ;— that  a  common  steam-engine  with  a  cylin« 
der  eight  inches  in  diameter,  and  an  improved  engine 
with  a  cylinder  6.12  inches  in  diameter,  will  do  the 
same  work  as  one  horse,  or  raise  1000  lbs.  avoirdu- 
pois through  the  height  of  thirteen  Jeet  in  a  minute. 
Upon  these  data  he  constructed  the  following  Table, 
which  we  have  enlarged  by  adding  the  6th»  7th,  and 
gth  columns. 
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Table  ikemmg  the  Relaiive  Strengih  of  Overshot  Wheeb,  Sieam  Engines,  Horses,  Men,  amd  Wind^mills  of 

different  kinds. 
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Horses  work- 

Radius of 

Radius  of 
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the  orlinderin 

the  Common 

Steam  Engine 

the  cylinder  in 

ing  12  hours 
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Dutch  Sails 

Dutdi  Sails 

different  powers 

overshot  wheel 
10  feet  in  dU- 

the  Improved 
Steam  Engine 

per  day,  and 
moving  at  the 

men  working 
I2hourBa-day. 

in  their 
common 

in  their  best 
position 

enlarged  SaiU 
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1000  lbs. 

meter  every 

in  inches. 

ininehes. 

rate  of  Smiles 
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in  feet. 

Ul  S^Sta 
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per  hour. 

in  a  minut& 

280 

8. 

6.12 

1 

6 

21.24 

17.89 

15.65 

13 

390 

95 

78 

2 

10 

30.04 

25.30 

22.13 

26 

528 

10.5 

8.2 

3 

15 

36.80 

30.98 

27.11 

S9 

660 

115 

8.8 

4 

20 

42.48 

35.78 

3130 

52 

790 

12.5 

935 

5 

25 

47.50 

40.00 

35.00 

65 

970 

14. 

10.55 

6 

SO 

52.03 

43.82 

38.34 

78 

1170 

15.4 

11.75 

7 

35 

56.90 

47.33 

41.41 

90 

1350 

16.8 

12.8 

8 

40 

60.09 

50.60 

44.27 

104 

1445 

17.3 

13.6 

9 

45 

63.73 

53.66 

46.96 

117 

1584 

18.5 

14.2 

10 

50 

67.17 

56.57 

49.50 

130 

1740 

19.4 

14.8 

11 

55 

70.46 

59.33 

61.91 

143 

1900 

20.2 

15.2 

12 

60' 

73.59 

61.97 

54.22 

156 

2100 

21. 

16.2 

13 

65 

76.59 

64.5 

56.43 

169 

2300 

22. 

17. 

14 

70 

79.49 

66.94 

58.57 

182 

2500 

23.1 

17.8 

15 

75 

82.27 

69.28 

60.62 

195 

26*86 

23.9 

18.3 

16 

80 

84.97 

71.55 

62.61 

208 

2870 

24.7 

19. 

17 

S5 

87.07 

73.32 

64.16 

221 

8055 

25  5 

19.6 

18 

90 

90.13 

75.90 

67.41 

234 

S240 

26.2 

20.1 

19 

95 
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77.98 

68.23 

247 

3420 

27. 

20.7 

20 

100 
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80.00 

70.00 

260 

3750 

28.5 

22.2 

22 

110 

9964 

83.90 

73.42 

286 

4000 

298 
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24 
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4460 

31.1 
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26 
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91.22 
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4850 
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28 
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equal  to 
that  of  a 
man. 


Size  of  It  appears  from  Mr.  Smeaton's  experiments,  that 

wiod-nBitl    Dtttch  sails,  in  their  common  position,  (that  is,  when 
sails  whoM  iheir  extremities  are  parallel  to  the  plane  in  which  they 
'*       move)  bavinff  a  radius  of  nine  feet  and  a  ^/^y— that 
Dutch  sails,  m  their  best  position,  (that  is,  when  their 
extremities  make  an  angle  of  7^  with  the  plane  of  their 
motion)  having  a  radius  of  f£gfA//eel ;— and  that  his  own 
enlarged  sails,  (which  are  the  Dutch  sails  in  their  best 
position,  enlarged  at  their  extremities)  with  a  radius  of 
jetxfu^tff,— perform  the  same  work  as  one  man,  or  one* 
Jijih  of  ike  work  of  a  horse. 
On  the  The  following  statement  of  the  power  of  Mr.  Watt's 

power  of  engines  b  given  in  his  own  words.  "  The  burning  of 
^^•^•^tVm  ohq  boshel  of  good  Newcastle  or  Swansea  coals  in  Mr. 
ttigincs.  Watt's  reciprocating  engines,  working  more  or  less  ex- 
pansively, was  found,  by  the  accounts  kept  at  the  Cor- 
nish mines,  to  raise  from  24  to  32  millions  of  pounds 
of  water  one  fuot  high ;  the  greater  or  less  effect  de- 
pending upon  the  state  of  the  engine,  its  size,  and 
cate  of  working,  and  upon  the  quality  of  the  coal. 

"  In  engines  upon  tne  rotative  double  construction, 
one  having  a  cylinder  of  31^  inches  diameter,  and 
making  174  strokes  of  seven  feet  long  per  minute, 
called  40  horses  power,  meaning  the  constant  exertion 
of  40  horses  (for  which  purpose*  supposing  the  work 
to  go  on  night  and  day,  three  relays,  or  at  least  120 
horses  must  be. kept,)  consumed  about  four  bushels  of 
mod  Newcastle  coal  per  hour,  or  400  weight  of  good 
v^ednesbury  coal.  A  rotative  double  engine,  with  a 
cylinder  of  23|  inches  in  diameter,  making  21^  strokes 
of  five  feet  long  per  minute,  was  called  20  homs 
power;  end  an  engine  with  a  cylinder  of  17^ 


diameter,  making  25  strokes  of  four  feet  long  per  mi- 
nute, was  called  10  horses  power;  and  the  consump- 
tion of  coals  by  these  was  nearly  proportional  to  that 
of  the  40  horses  power." 


CHAP.  II. 

ON  THX  FORM  OF  THE  ACTING  I<ART8  OF  MACHINERY, 
NAMELY,  THE  TEETH  OF  WHEELS,  AND  THE  WIPERS 
OF  STAMPERS. 

In  conveying  the  power  of  the  first  mover  from  the  On  the 
impelled  to  the  working  point  of  a  machine,  the  va*  '*^""  ®' 
nous  simple  mechanical  powers  which  are  combined  in  ^^*  ^*|ns 
the  formation  of  the  madiinery,  must  in  general  have  ^^binerr. 
the  motion  of  the  one  transmitted  to  the  other  by 
means  of  wheels  and  pinions.    It  becomes  therefore  a 
point  of  great  importance  to  determine  the  form  which 
must  be  given  to  the  acting  faces  of  the  teeth,  in  order 
that  one  wheel  may  drive  the  other  with  an  uniform 
force. 

In  this  investigation  the  largest  of  the  two  wheels  Plate 
M,  N,  viz.  M,  is  called  the  wheel,  and  the  smaller,  N,  CCCLXIV. 
the  pinion,    llie  acting  parts  of  the  wheel  are  called  Fig.  18. 
teeth,  and  the  acting  parts  of  the  pinions  leaves.    When 
the  pinions  have  the  form  shewn  in  Fig.  ?•  Plate 
CCCLXl.  they  are  called  lanterns,  and  the  cylindrical 
teeth  trundles  or  spindles. 

The  line  BF  joininff  the  centres  B  and  F  of  the  wheel 
and  pinion,  ia  called  &e  lime  of  centres  ;  and  when  this 
line  of  centres  is  dinded  into  two  parts  BA,  FA,  wbidi 
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are  to  one  another  as  the  number  of  leaves  in  the  pin- 
ion 18  to  the  number  of  teeth  in  the  wheels  FA  is  called 
the  primUvce  radius  of  the  wheel,  and  BA  the  primilive 
radius  of  the  pinion  ;  while  the  lines  F/and  B  b  are 
called  the  true  radii  of  the  wheel  and  pinion.  The  cir- 
cles XA,  RA,  are  called  the  primitive  circumjeraicefj  or 
pitch  lines. 

I.  If  ike  acting  faces  of  ike  teeth  of  a  wheel  are  epicy- 
cloidst  toftose  getieratiHg  circle  has  the  same  radius  as  the 
primitive  radius  of  the  pifiion,  and  fvhose  base  has  the 


m"  nT 


This  mode  of  action^  which  we  have  represented  in  On  the 
Fig.  21 ,  is  a  particular  case  of  the  preceding  mode ;  for  '^^^^^ 
when  the  radius  of  the  generating  circle  is  one  half  dT  the  ^  ^^*^ 
radius  of  the  concave  base  on  which  it  revolves,  the  in-  p^^^^ 
iei  tor  epictfdoid  a  ?,  Fig.  13,  which  it  describes,  then  be-  ccclxiv. 
comes  a  straight  line.  (See  Art.  Epicycloid,  vol.  ix.  p.  Fig  |4. 
184,  col.  1,  §  3,  and  Plate  CCLIII.  Fig.  14.)    The  de-  Fig!  13. 
monstration  is  therefore  the  very  same  as  in  Case  II. 

IV,  If  a  fvheel  M  drives  a  wheel  N,   Fig.  1,  by  means  Plate 
of  teeth  m  n,  m'  n',    acting   upon  the  leaves  jia',   bl/,  ccclxv. 

same  radius  as  the  pnmilivs  radius  of  tJte  wheel;  and  if    tcftichare  res/)ectivefif  invoiutes  of  circles  mm',  ab,  loFig.  1. 

these  teeth  drive  the  pinion,  by  acting  upon  infinitely    which  any  line  CD,  passing  through  A,  is  a  comm^m  tatu 

stnallpitts  in  its  circumference,  the  motion  of  the  wheel    gent,  the  miotion  of  the  wheel  and  pinion  will  be  uniform. 

itnd  pinion  will  be  Uniform.  ^  Having  drawn  through  A  any  right  line  CD,  let  fall 

Let  m  m'  m"  be  the  primitive  circumference  of  the    upon  it  from  the  points  F  and  B  the  perpendiculan 

wheel  M,  and  abc  that  of  the  pinion  N.     Let  m  n,    FC  and  BD,  and  with  the  radii  FC,  BD  describe  the 
be  equidistant  epicycloidal  lines  generated    circles  Cm'  m,Dab;  then  if  we  form  the  involutes 

mn,  aaf,  by  evolving  CA  from  the  circumferences  C  m 
and  D  a,  it  is  obvious  .that  they  will  touch  one  another 
at  the  point  A,  and  that  the  common  tangent  CD  will 
be  perpendicular  to  both  at  that  point  Let  m  n  have 
the  position  m*  n',  when  a  a'  has  the  position  b  (/,  then 
it  is  manifest  that  ihe  point  A',  in  which  they  touch 
one  another,  will  always  be  hn  the  straight  line  CD; 
for  A',  for  instance,  will  be  in  both  the  involutes  form- 
ed by  evolving  CA',  DA'  from  the  arches  C  w',  D  b. 
Now,  since  m  m'=C  m  ~  Cm'=CA  —  CA'srAA',  and 
ab  szD^  — Dfl=DA'— t)A=AA', 

fnm^and,  for  the^ame  reason,  acszm  m'\    Hence  if    we  have  m  m=ab;  that  is,  the  wheel  and  pinion  will 

the  pinion  N  is  driven  by  the  wheel  M,  by  means  of   describe  arcs  of  equal  length  in  the  same  time. 

the  epicycloidal  teeth  m  n,  &c.  acting  upon  the  pins, 

a,  b,  c,  &c.  each  of  them  will  describe  in  the  same  time  O/i  the  Teeth  ofRadcwork. 

arcs  of  equal  length,  and  therefore  their  Aiotion  will  be 

unifbrm.  V.  If  ihe  teeth  of  a  rack,  as  shexvn  in  Plates  CXXXV.  On  the 

11.  If  the  acting  faces  of  the  teeth  of  a  wheel  are  epi-'  Fig.  1.  and  CX>lXV1I.  Fig.  11.  drive  a  toothed  wheel,  ^^^^\ 

cycloidst  xvhcse  generating  circle  is  of  any  magnitude    then  when  the  acting  facei  of  a  rack  are  cycloids,  tchosc  '**^  ''oiw. 

whatever,  and  wha%e  base  is  the  convex  circumference  of  generating  circle  has  the  same  radius  as  the  pinion,  and 

then  heel,  and  if  the  acting  faces  of  the  leaves  ofthepi^     when  their  teeth  drive  the  pinion  by  acting  upon  iu/i^ 

nitcly  small  pins  placed  in  its  circumference,  the  motion 
of  both  will  be  uniform. 

As  this  is  a  cas^e  of  Art.  I.  where  the  radius  of  the 
wheel  is  infinitely  great,  and  where  the  epicycloids  pass 


m' n' 

by  the  revolution  of  the  wheel  N  upon  M,  or  succes 
sive  positions  of  the  curve  line  mn,  and  a,  6,  c,  small 
equidistant  pins  in  the  rim  of  the  pinion,  or  successive 
position  of  the  pin  a,  by  which  the  epicycloidal  lines 
were  generated.  Now,  since  the  epicycloids  m  n,  m*  n\ 
and  m" n"  are  formed  by  the*  circumference  cba  roll- 
ing over  m"*  m*  ni,  the  arch  a  b  must  be  equal  to  m  m, 
and  the  arch  ac  to  w  m" ;  for  as  the  epicycloids  m  n, 
m'  n',  m"  it",  are  described  by  the  points  a,  b,  c,  every 
point  of  the  arch  a  b  must  have  been  in  contact  with 
everjr  corresponding  point  of  m  m'  $  and  dierefore  a  6= 


fiion  are  epicycloids,  described  by  the  same  generating 
circle,  and  v^liose  base  is  the  concave  circumference  oj  the 
pinion^  the  motion  of  the  wheel  and  pinion  will  be  uni' 
form 


Let  m  m'  m".  Fig.  20.  be  the  convex  circumference  of    into  the  cycloids,  it  does  not  require  any  farther  de- 
the  wheel  M,  and  m  n  an  epicycloid  generated  by  a  cir-    monstration. 


cle  of  any  diameter  B'm  rolling  upon  it ;  and  let  a  v  be 
another  epicycloid  formed  by  the  same  circle  B'm,  roll- 
ing upon  the  concave  circumference  cba  of  the  pinion 
N,  then  if  the  teeth  of  the  wheel  have  the  acting  faces 
of  the  form  m  n,  and  the  leaves  of  the  pinion  their  act- 
ing faces  of  the  form  a  9,  the  one  will  drive  the  other 
uniformly.  Let  the  epicycloids  »i  n,  a  »,  be  in  the  po- 
sitions m'  n,  b  i',  then  since  in  the  formation  of  the  epi- 
cycloids m!  n',  b  t',  the  two  bases  coincide  at  m :  tne 
two  epicycloids  must  also  coincide  and  touch  each 
other  at  the  point  d  in  the  circle  B  m,  so  taken 
that  ad=zmm'.  But  ab  is  also  equal  to  ad,  as  the 
epicycloid  b  t'  is  formed  by  the  developement  of  a  J 
from  ba;  hence  ab^mm*;  that  is,  the  wheel  and  pi- 
nion will  describe  arcs  of  equal  length  in  the  same 
time,  and  therefore  their  motion  will  be  uniform. 

III.  If  the  acting  Jaces  (fthe  teeth  of  a  wheel  are  epi- 
cycloids,  whose  generating  circle  has  a  radius  equal  to 
haffthe  radius  nfihe  pinion,  and  a  base  of  the  same  ra^ 
dius  as  ihe  nheel,  and  if  the  acting  faces  cf  the  leaves  of 
the  pinion  are  straight  lines  directed  to  the  centre  of  the 
pinion,  the  motion  of  the  wheel  and  pinion  will  be  ufuform. 


VL  If  the  acting  faces  qf  the  teeth  of  the  rack  are 
cycloids,  whose  gate  rating  circle  has  a  radius  equal  to 
half  the  radius  of  the  wheel,  and  they  drive  the  wheel  by 
acting  upon  rectilineal  teeth,  which  are  a  continuation  of 
the  radii,  ihe  motion  of  both  wiU  be  unjform. 

As  tliis  is  a  case  of  Art.  III.  where  the  radius  of  the 
wheel,  or  the  base  of  the  epicycloids,  is  infinitely  great, 
it  requires  no  demonstration. 

VII.  When  the  teeth  of  a  wheel  driving  a  rack  have 
their  actingfaces formed  of  the  involutes  of  a  circle,  hav* 
ing  the  same  radius  as  the  pinion,  and  drive  the  rack  by 
acting  upon  infinitely  small  pins  fxed  in  its  rectilineal 
cd^e,  the  motion  nnll  be  uniform. 

As  this  is  a  case  of  Art.  I.  where  the  radius  of  the 
pinion  is  infinitely  great,  and  where  the  epicycloid  be- 
comes an  involute]  from  the  radius  of  its  generating  cir- 
cle becoming  infinitely  great,  it  requires  no  demonstra- 
tion *. 

On  ihe  Form  of  the  Teeth  for  driviftg  LanUrns. 

^    ,  .     r  ft         On  tb« 

VIII.  If  tlie  actingfaces  of  the  teeth  qf  a  wheel  are  form  of 

■pindics. 


•  An  infolute  fanned  by  unfolding  a  dirttd  from  a  ^Undrical  raHa^  it  were  formed  by  any  point  in  the  edge  of  a 

•kxajgbtrulef  nOis^  over  the  cylindrical  surfiwe.    See  Frrguson*a  Ucturet^  vol  it.  Appendix,  p.  226,  tlln 
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On  the       curva  drawn  parallel  to  an  epicyeUnd,  formed  hu  the  re*  face  dfihe  wipers  has  the  form  of  the  eptal  of  Archi-  On  tte 

form  of      volution  of  a  circle  equal  to  the  lantern  upon  fhe  mhed  medes.  Wipen  of 

SpindlM.    ^^  ^  f^^^  ^  1^^^  ^^g  distance  between  the  epicycloid  and        Let  it  be  required  to  raise  the  weight  MN  by  iU  ex-  ^^'"P^ 

'^^'^'y^^^  i^  curve  is  equal  to  the  radius  of  (lie  spindles^  this  wheel  tremity  o  uniformly  through  the  height  O  e,  in  the         '  ~ 

will  drive  the  spindles  with  an  uniform  motion.  8ame  time  that  the  wheel  moves  through  one.lburth  of 

Plate  ^^  ^^  figure  of  the  teeth  of*  the  wheel  M,  -whose  iU  circumference.    Having  divided  the  quadrant  OH  Pig.  4 

ccctxv.     p,^^^^iye  radius  is  F  w,  be  required,  in  order  to  drive  into  any  number  of  equal  paru  Om,mn,  &c.  and  O^ 

uniformly  the  lantern  N,  whose  primitive  radius  is  B  m.  into  the  same  number  06,bc,  &c.  draw  the  indefinite 

Let  p  at  be  the  radius  of  the  spindles,  then  with  a  ge«  lines  AB,  AC,  and  through  the  pointa  m,  n,  &c  make 

Derating  circle,  whose  radius  is  B  m,  and  on  a  base,  ABszAb,  AC=Ac,  &c.  and  through  the  poinU  O,  B, 

whose  radius  is  F  m,  describe  the  exterior  epicycloid  C,  &c.  draw  the  curve  OBCDE,  which  is  a  part  of  the 

m  91.    This  epicycloid  would  be  the  proper  form  of  the  spiral  of  Archimedes.    When  the  point  m  has  reached 

teeth,  if  the  spindles  p  m  were  infinitely  small.     (See  O,  the  extremity  o  of  the  weight  will  have  been  raised 

Art  I.)    Upon  any  number  of  points  in  the  epicycloid  to  A,  because  AB=A  b ;  and^  for  the  same  reason,  the 

m»,  as  centres,  withjvfli,  the  semidiameter  of  the  spin-  extremity  o  will  have  arrived  at  the  points  c,  d,  e, 

dies  as  a  radius,  describe  arches  of  circles,  the  curve  when  the  points  n,  f,  H,  have  come  to  O.  Hence  the 

fli'ft,.  drawn  so  as  to  toudh  all  these  circles,  will  be  pa-  motion  is  uniform. 

r^ilel  to  the  epicycloid,  and  will  be  the  form  of  the        If  it  is  desired  to  raise  the  weight  with  an  acce- 

teeth  required.    The  same  form  must  be  given  to  the  lerated  or  a  retarded  motion,  we  have  only  to  di<- 

teeth  when  they  are  placed  on  the  concave  or  interior  vide  th^  line  O  e  according  to  the  law  of  accelera^ 

side  of  the  wheel,  and  drive  the  lantern  in  the  inside  tion  and  retardation,  and  form  the  curve  OBCDE  a» 

ofthewhed.    The  epicycloids  are  of  course  in  that  formerly. 

case  interior  ones,  as  the  geperating  circle  rolls  upon        XI.  If  the  weight  is  to  move  round  a  centre,  and  rise 

the  concave  side  of  the  bore.  in  the  same  plane  as  that  in  which  the  wheel  mooes,  the 

Since  the  epicycloid  m  n  drives  the  infinitely  small  acting  faces  qf  the  vtipers  must  be  formed  in  the  follow* 

apindleatm  uniformly  by  Art.  I.  so  that  m  is  at  f^  ing  manner, 

when  the  spindle  is  at  a,  am^mf^,  it  follows  that  the       Let  AB   (Fig.  5.)  be  a  lever  lying  horisontally,  Plate 

equidistant  curve  m' »'  will  drive  the  spindle  p  m  uni*  which  is  to  be  raised  uniformly  through  the  arch  BC  CCCLXV* 

formly.    For  as  the  point  where  m'  nf  touches  the  spin-  into  the  position  A,  by  means  of  the  wheel  BFH,  fur-  P'S*  ^* 

die  must  always  be  oistant  from  m  by  the  nulins  of  the  nished  with  the  wing  BNOP,  that  acts  upon  the  extre- 

spindie,  the  point  m'  will  want  a  quantity  ^mp  of  the  mity  C  of  the  lever;  and  let  it  be  required  to  raise  it 

point  ft,  and  the  corresponding  point  of  the  spindle  through  3C,  in  the  same  time  that  the  wheel  BFH 

which  the  point  mf  touches  will  want  the  same  quanti-  movea  through  one-half  of  its  circumference;  that  i», 

ty  mp  of  toe  point  a ;  and,  therefore,  since  a  mzzzfi  m,  while  the  pomt  M  moves  to  B,  in  the  direction  MFB. 

am  —  mp^ifim  —  mp;  that  is,  the  wheel  and  lantern  Divide  the  chord  CB  into  any  number  of  equal  parts, 

will  move  uniformly.  ^  the  more  the  better,  in  the  points  1,  2,  3,  and  draw 

If  it  is  required,  that  the  teeth  do  not  act  upon  the  the  lines  la,  2  b,  3  c,  &c.  parallel  to  AB,  or  a  hori- 

spindles  till  the  former  reach  the  line  of  centres  FB,  zontal  line  passing  through  the  point  B,  and  meeting 

toe  curve  vifn'  should  not  touch  the  spindles  till  the  the  arch  CB  in  the  points  a,  b,  c.    Draw  the  lines  CD, 

point  m'  has  arrived  at  m.    The  tooth  m'  n',  therefore,  a  £>,  i  D,  cD^  and  BD,  cutting.the  circle  BFH  in  the 

will  begin  to  act  upon  the  spindle  at  the  point  o,  where  points  m,  n,  o,  p. 

the  primitive  circumference  of  the  lantern  cuts  the  cir-        Having  drawn  the  diameter  BM,  divide  the  semi- 

cumference  of  the  spindle.    The  unshaded  parts,  there-  circle  BFM  into  as  many  equal  parta  as  the  chord  CB,. 

fore,  of  the  spindles,  might  be  cut  away  as  superfiu-  in  the  points  q,  s,  u.  ,  Take  B  m,  and  set  it  from  q  to 

ous ;  but  as  it  is  obviou&ly  better  that  they  retain  their  r :     take  B  n,  and  set  it  from  #  to  /;    take  B  o,  and 

cylindrical  form,  the  hollows  between  the  teeth  of  the  set  it  from  utov;  and  lastly,  set  Bp  from  M  to  £. 

wh^el  should  be  arches  of  a  circle  described  by  a  radius  Through  the  points  r,  /,  v,  £,  draw  the  indefinite  lines 

a  little  greater  than  mp.  DN,  DO,  DP,  DQ,  and  make  DN  equal  to  D  c;  DO 

equal  to  D6 ;  DP  equal  to  D  a ;  and  DQ  equal  to  DC. 

^   ii    r       ^r/A    fir-       \r  c.  ^  ,x   !•/>•  "^l**"  through  the  points  Q,  P,  O,  N,  B,  draw  the 

gn  the  Form  Of  the  Wipers  of  Stampers,  and  the  hjlmg  spiral  B,  N,  O,  P,  Q,  which  wiU  be  the  proper  form 

Cogs  or  Cams  of  Forge  Hammers.  for  the  wing  of  the  wheels  when  it  moves  in  the  di. 

rection  £MB. 
fhk  the  IX.  If  the   wipers  for  raising  stampers  have  their        That  the  spiral  BNO  will  raise  the  lever  AC  with 

wiper»  of    acting  foces  on  the  involutes  of  a  circle^  whose  radius  is  an  uniform  motion,  by  acting  upon  iU  extremity  C, 
Mampen.     i^t  of  the  wheel  upon  which  ihey  are  to  be  fixed,  and  if  will  appear  from  the  slightest  attention  to  the  construe- 

rLATK        ^^  elevate  the  stamper,  by  acting  upon  a  plain  surface  tion  of  the  figure. 

pP*^^^'     petpendicular  to  the  vertical  direction  in  which  the  stamps        It  is  evident,  that  when  the  point  q  arrives  at  B,  the 

*•  «r  rises,  the  motion  xnll  be  uniform,  point  r  will  be  in  m,  because  B  m  is  equal  toqr,  and 

This  kind  of  action  is  shewn  in  Plate  CCCLXV.  the  point  N  will  be  at  c,  because  DN  is  equal  to  Dc; 

Fig.  3,  where  M  is  the  wheel  fumbhed  with  wipers,  the  extremity  of  the  lever,  therefore,  will  be  found  in 

and  N  the  stamper.    The  curve  ^  c  of  the  stamper  is  the  point  e  having  moved  through  B  c.    In  like  man* 

an  involute,  forme  d  by  evolving  the  arch  a  b,  which  ner,  when  the  point  s  has  arrived  at  B,  the  point  /  will 

must  always  be  equal  to  the  height  n  n'  through  which  be  at  n,  and  the  point  o  in  b,  where  the  extremity  of 

the  stamper  is  to  be  raised.    This  is  the  same  case  aa  the  lever  will  now  be  found;  and  so  on  with  the  rest, 

that  in  Art.  VII.  till  the  pomt  M  has  arrived  at  B :  the  point  E  will  then 

X.  If  the  wiper  is  io  raise  the  stamper  in  the  manner  be  in  p,  and  the  point  Q  in  C;  so  that  the  lever  will 

shewn  in  Fig.  4,  it  mil  be  raised  uniformly  if  the  acting  now  have  the  position  AC|  having  moved  through  the 
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On  the      equal  heights 'Bc>  cb^ba,  a  C*,  in  the  same  tinip  that  into  the  same  nanber  of  equal  parts  as  thepeipendi-  On  tlie 

Wipenof  the  power  has  moved  through  the  equal  spaces  ^B^  cular  cH,  in  the  points  kism,  and,  through  these   TceUi  of 

Bteaycri-  gq^us^Mu,    The  lever  therdbre  has  been  raised  uni-  points,  about  the  centre  A,  descrilie  the  arches  k a,  i^,    ^'***Jj|v 

~  '  ~    fomly,  the  ratio  between  the  velocity  of  the  power>  qr,  mn.    Take  r  x,  and  ^et  it  from  k  to  /,  and  take    ~^  ^  ^^ 

and  that  of  the  weight,  remaining  always  the  same.  gf,  and  set  it  from  t  to  A.   Take  r  q  also,  and  set  it  from 

If  the  wheel  D  turns  in  a  contrary  direction,  ac-  s  to  t,  and  set  nm  Oram  otop,  and  dc  from  e  to  O. 

cording  to  the  letters  MHB,  we  must  divide  the  seni-  Then  through  the  points  £,  /,  h,  O,  and  O,  t,  p.  F, 

circle  BHEM  into  as  many  e^ualparts  as  the  chord  draw  the  two  curves  EihO,  and  O^pF,  whidi  wfll 

CB,  vie.  in .  the  points  e,  g,  t.     Then  having  set  the  be  the  proper  form  that  must  be  given  to  the  arm  of 

arch  B  m  from  e  to  d,  the  arch  B  n  from  ^.to^  and  the  the  lever.     If  the  handle  D£  moves  from  E  towards 

rest  in  a  similar  manner,  draw  through  the  points  d,f,  F,  the  curve  EO  must  be  used ;  but  if  in  the  contniry 

k,  E>  the  indefinite  lines  DR,  DS,  DT,  DQ:  make  DR  direction,  we  must  employ  the  cur\'e  OF. 
eqnid  to  Dc;  DS  equal  to  D6;  DT«qual  to  Da,  and        it  is  evident,  that  wiien  the  extremity  E  of  the 

DQ  equal  to  DC ;  and  through  the  points  B^  R,  S,  T,  Q,  handle  DE  has  run  through  the  arch  £  Xr,  or  rather  £  4 

describe  the  spiral  BRSTQ,  which  will  be  the  proper  the  point  /  will  be  in  k,  and  the  point  z  in  je,  because- 

form  for  the  wing,  when  the  wheel  turns  in  the  diree-  xz  is  equal  tx>  kl,  and  the  lever  will  have  the  position 

tion  MHB.    For,  when  the  point '«  arrives  at  B,  the  Ab     For  the  same  reason,  when  the  extremity  E  of 

point  d  will  be  in  m,  and  R  in  c,  where  the  extremity  the  handle  has  arrived  at  i,  the  point  h  will  be  in  >, 

c^the  lever  will  now  be  found,  having  moved  through  and  the  point  g  in/,  and  the  lever  will  be  raised  to  die 

Be  in  the  same  time  that  the  power  or  wheel  luis  position  A  a.    Thus  it  appears,  that  the  motion  of  the* 

moved  through  the  division  e  B.     In  the  same  manner'  power  and  the  weight  are  always  proportional.    When* 

it  may  be  shewn,  that  the  lever  will  rise  through  the  a  roller  is  fixed  at  E,  a  curve  parallel  to  EO  or  OF 

equal  heights  cb,  ba,  a  C,  in  the  same  time  that  the  must  be  drawn  as  formerly, 
power  moves  through  the  corresponding  spaces  eg,  gi, 

%  M.     The  motion  of  the  lever,  therefore,  and  also  that  x)n  the  Teeth  of  BeveUed  or  Conical  Wheels. 

of  the  power,  are  always  uniform.    Of  all  the  positions 

that  can  be  given  to  the  point  B,  the  most  disadvanta-        In  bevelled  or  conical  wheels,  a  portion  of  a  fluted  Plite 

geous  are  those  which  are  nearest  the  points  F^  H,  and  or  toothed  cone  is  made  to  drive  a  portion  of  another  CCCXLV. 

the  most  advantageous  position  is.when  the  chord  BC  fluted  or  toothed  cone,  as  shewn  in  Figs.  7  and  8  of  ^ig>*  7  mod 

is  vertical^  and  passes,  when  prolonged,  through  D,  Plate  CCCLXV.  and  also  in  Plates  LXXVIII.  Fi^.  S.  ^ 

the  centre  of  the  circle.     In  this  particular  case  the  Plate  CCXXXIX.  Fig.  2.  at  MN  and  IK.  Plate  CCXL. 

two  curves  have  equal  bases,  though  they  differ  a  little  Fig.  8,  at  e,  d,  and  Plate  CCLXXXI.  Fig.  7i  at  a  and 

in  point  of  curvature.     The  farther  that  the  centre  A  L,  for  the  purpose  of  changing  the  direction  of  any 

is  distant,  the  nearer  do  these  curves  resemble  each  motion  into  any  other  direction,  inclined  at  any  angle' 

other,  and  if  it  were  infinitely  distant,  they  would  be  to  the  first  direction. 

exacily  similar,  and  would  be  the  spirals  of  Archime-        In  order  to  determine  the  relative  size  of  the  wheels 

des ;  or  the  extremity  C  would  in  this  case  rise  perpen-  for  changing  a  motion  into  a  direction  inclined  S0*>, 

dicularly.  for  example,  to  its  first  direction,  and  in  which  the 

The  reader  will  easily  perceive  that  4,  6,  or  8  wings  new  axle  shall  move  with  four  times  the  velocity  of  the 

may  be  placed  upon  the  circumference  of  the  circle,  first     Let  AB  be  the  original  direction  of  the  motion, 

and  may  be  formed  by  dividing  into  the  sarae^aumber  through  any  point  O ;  draw  COD,  inclined  30",  to  AB;  „.    ^ 

of  equal  parts  as  the  chord  BC,  ^,  ^  or  \,  of  the  <nr-  then  since  the  axle  CD  is  to  move  four  times  more  ra«    ^' 

cumference,  instead  of  the  semicircle  BFM.  pidly  than  AB,  the  wheel  which  it  carries  must  have 

XII.  If  the  weight  is  to  move  round  a  centre,  and  in  one»>fourth  the  number  of  teeth,  and  one- fourth  the 

the  same  plane  as  thai  in  which  the  wiper  moves,  it  may  diameter.     Draw  c  ^  at  any  convenient  distance  from 

be  done  btf  a  constant  radius  acting  upon  a  curvilineal  CD,  and  parallel  to  it,  and  draw  a  b  parallel  to  AB, 

surface  on  the  body  to  be  raised^  which  may  be  found  in  so  that  A  a=B  6=4  C=4  D  d,  and  join  the  points  of 

the  following  manner  t.  intersection  i  and  O.     Draw  O.m,  so  that  tne  angle 

Pig.  G.  i^et  it  be  required  to  raise  the  lever  AB  through  BO  m=:BO  t,  and  draw  O  n,  so  that  DO  ifz=DO  i,  and 

the  arch  BC,  into  the  position  AC,  by  a  uniform  mo-  these  lines  will  mark  out  the  size  and  situation  of  the 

tion,  by  means  of  the  arm  or  constant  radius  DE  mov*  cones  of  which  the  wheels  are  to  be  portions.     By  at- 

ing  upon  D  as  a  centre,  in  the  same  time  that  the  ex-  tending  to  the  preceding  construction,  it  is  obvious 

tremity  E  describes  the  arch  E  e  F.     From  the  point  that  it  is  nothing  more  than  to  divide  the  angle  BOD 

C  draw  CH  at  right  angles  to  AB,  and  divide  it  into  '^^  two  angles  whose  sines  are  to  one  another  as  the 

any  number  of  equal  parts,  suppose  three,  in  the  points  number  of  the  revolutions  of  the  one  wheel  is  to  the 

1,8;  and  through  the  points  1,  8,  draw  1  a,  26,  par-  number  of  revolutions  of  the  other,  and  as  Mr.  Simp« 

allel  to  the  horizonUl  line  AB,  cutting  the  aroh  CB  in  son  has  shewn,  {Select  Exercises,  p.  138.)  2  sin.  ^  Bo r 

the  poinU  a,  b,  through  which  draw  a  A,  6  A.    Upon  _p  „.     ,  «^p.  ^    ^     ^  .„ . .  «.««..«*♦;««  fk-  »»» 

D  as  a  centre,  with  the  distance  DE,  describe  the  irch  -*  "°-  *  ^^^  ^  ST^Tn' ""  "^   *  rep~«entmg  the  num. 

EteF;  and  upon  A  as  a  centre,  with  the  distance  her  of  revolutions  of  the  wheels. 

AD,  describe  the  areh  e  OD,  cutting  the  arch  E  i  e  F        If  we  suppose  the  primitive  circumference  of  the  Spherical 

in  the  point  r.    Divide  the  arches  E  i  e,  and  F  «  e,  each  pmion  N,  or  the  circumference  of  the  base  of  the  Cone  Bpkjdoids. 

•  The  arches  B<7,c 6,  &«.  are  not  equal;  but  the  perpeudicolaiB  let  fidl  ftom  the  points  r,  a,  ^  &e.  upon  the  horizontal  lines,  paaring 

tfannigh  a,  6,  Ac.  are  equal,  bdna  proportional  to  the  equal  lines  <;  I,  I S,  Eud  VI.  S.  Had  it  been  xcquired  to  nise  the  lever  thnnq^ 
equal  arches,  instead  of  equal  heighu  m  equal  times,  then  the  arch  Be,  instead  of  its  chord,  would  have  been  divided  into  cqiud 
parts. 

t  For  an  aocoont  of  the  method  of  ibrming  the  wipers,  when  the  wogfat  rises  in  a  pbne  at  r%ht  angles  to  that  in  which  the  wipers 
move,  see  Ferguson**  Lectura,  YoL  IL  Jjpp.  p.  253. 
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CN,  to  roll  upon  the  primitive  circumference  of  the 
wheel  M,  or  the  circumference  of  the  base  of  the  cone 
CM,  any  point  will  obviously  describe  a  curve ;  and  aa 
the  pmnt  N  ia  always  at  the  same  distance  NC  from  the 
centre  Ct  it  must  lie  always  in  the  surface  of  a  sphere, 
whose  centre  is  C«  and  thorefoie  the  curve  which  it  de- 
scribes  will  also  be  in  the  surface  of  a  sphere,  and  haa 
hence  been  called  m  spherical  epieiifcloid* 

XII L  If  the  acting  ftces  of  the  teelh  of  the  wheel  U 
have  the  form  of  a  spherical  epicycloid,  whose  ^etierating 
(drde.  is  the  primitive  cvrcmnferetvee  of  the  pinion^  ana 
whose  base  is  the  prtmiiive  circumference  of  the  wheel,  and 
if  they  drive  the  pinion  N  hu  acting  upon  infinitebf  small 
pins  in  Us  circumference  at  N,  the  motion  of  both  will  be 
uniform. 

Let  a  b.  Fig.  10.  Plate  CCCLXV.  be'part  of  the  pri- 
CCCLX  V-  niitive  circumference  of  the  pinion^  whose  axis  is  AN, 
Fig.  10.  ^Q^  jff  iii/^  pgf(  of  xj^^  primitive  circumference  of  the 
Wheely  whose  axis  is  AM.  Let  m  n  be  a  portion  of  a 
spherical  epicycloid  formed  by  the  generating  circle  a  6 
rolling  upon  the  base  m  m',  and  let  it  act  upon  the  pin 
a,  and  have  the  position  nifn\  when  the  pin  a  has 
reached  b.    Had  the  point  6  been  placed  on  mf,  and  the 

Senerating  drcle  rollea  from  m'  to  m,  the  point  b  would 
ave  formed  the  spherical  epicycloid  m'  n^  and  the  arch 
bm  would  have  been  equal  to  m'  m  ;  but  as  the  tooth 
mn  has  driven  a  to  6  in  the  same  time  that  m  has  ad- 
vanced to  mf,  and  as  a  b^i^n^m,  the  wheel  M  haa  driven 
the  pinion  N  uniformly. 

XIV.  If  the  acting  faces  of  the  teeth  if  the  wheel  M 
have  the  form  of  spherical  epicycloids,  tvhose  generating 
arch  has  a  radius  equal  to  half  the  primitive  radius  of 
the  pinion^  and  whose  base  is  the  primitive  circumference 
of  the  wheel,  and  if  th^  drive  the  pinion  N»  ^  acting 
upon  rectilineal  leaves  directed  to  its  centre,  the  motion 
toill  be  uniform. 

Let  N  m.  Fig.  1 1,  be  now  the  radius  of  pinion,  and 
111 »  a  spherical  epicycloid,  whose  generating  circle  has 
its  diameter  N  m  equal  to  the  radius  N  m  of  the  pinion 
m  o.  Let  N  m  and  N  o  be  the  rectilineal  faces  of  its 
leaves  directed  to  N,  and  Vet  the  leaf  N  m  be  driven  into 
N  o,  when  the  tooth  m  n  has  reached  w^  n\  Now 
the  arc  mp  is  equal  to  m  m\  because  m'  n'  is  a  spherical 
epicycloici  formed  by  the  point  p ;  and  since  theetratght 
line  No  is  formed  by  the  cirde  mp,  revolving  on  the 
concave  side  of  mo,  (see  Art.  1 1 1.)  the  point  p  must  have 
coincided  with  o,  and  therefore  the  arc  m  o  is  equal  to 
mp,  and  therefore  mo:=,mm*;  and  consequently  the 
wheerand  pinion  have  moved  through  equal  spaces  in 
equal  times. 

XV.  If  a  bevelled  wheel  drives  a  conical  lantern  mth 
conical  spindles,  it  will  be  done  uniformly  when  the  act" 
ing  faces  of  the  teeth  of  the  bevelled  wheel  have  the 

Jwm  of  a  curve  drawn  parallel  to  the  spherical  epicycloid 
in  Art.  XIII.  and  distant  from  it  by  the  radius  of  the 
spindle. 

This  is  demonstrated  in  the  same  way  as  in  Art. 
VIII.  and  the  curve  is  drawn  in  the  manner  there  de- 
acribed. 

Fig.  8.  It  is  obvious,  that  in  forming  the  teeth  of  bevelled 

wheels,  the  external  spherical  section  a  must  be  diffe- 
rent from  the  internal  spherical  section  b,  the  spherical 
epicycloid  at  b  being  generated  by  a  circle,  which  is  the 
circumference  of  the  conical  pinion  at  n,  and  the  base 
being  the  circumference  of  the  conical  wheel  at  b. 
When  one  of  these  spherical  epicycloids  is  given,  the 
other  may  be  found  by  drawing  straight  lines  from  C 


Fig.  11. 


to  every  point  of  the  one  which  is  given,  and  these  Unas  On  the 
will  pass  through  the  corresponding  points  of  the  other   X^^^  ^ 
at  aUdistances  from  C.  ^^*^^•'•• 


In  the  preceding  observations,  we  have  given  a  ge- 
neral view  of  the  methods  of  shaping  the  acting  faces 
of  the  communicating  parts  of  machines,  which  is  all 
that  we  can  attempt  to  do  in  a  limited  article  like  the 
present.  That  the  engineer,  however,  may  have  some 
idea  of  the  subordinate  details  to  which  he  must  attend 
in  the  actual  construction  of  the  teeth  of  wheels,  we 
shall  point  them  out  in  the  case  of  an  ordinary  wheel 
imd  pinion. 

Let  FA,  BA,  be  the  primitive  radii  of  the  wheel  Plate 
and  pinion,  which  must  always  be  in  the  ratio  of  the  CCCLXV. 
number  of  teeth  in  the  one  to  the  number  of  teeth  in    ''*  ^^*^ 
the  other,  and  these  agaui  as  the  velociti^  of  the  axlea 
upon  which  they  are  fixed.     With  diese  radii  describe 
the  primitive  circumferences  CODA,  (fed  a*    As  the 
distances  between  the  teeth  should  always  be  a  little 
greater  than  the  thickness  of  the  teeth,  and  as  the  num- 
ber of  the  teeth  must  always  be  a  whole  number,  we 
shall  have  the  thickness  of  the  teeth. 

^_  2X3>1416F  A_p| 

In  the  wheel,  N 

,^_gX3.14l6FA  _.j, 


In  the  pinion. 


N 
2  X  3.1416  B  A 


—  d 


2x3.1416  BA       , 
d  = —  t 


n 


where  T,  <=thickness  CD  of  the  teeth, 

D,  <2=:di8tance  CC*  between  the  teeth, 
N,  fi=the  number  of  teeth  in  the  wheel  and 
pinion. 

Upon  the  radius  BA  describe  the  circle  BPA,  with 
whioi,  aa  a  generating  circle  rolling  upon  C'CD  as  a 
base,  desdril^  the  epicycloid  C£,  which  will  be  the 
form  of  that  part  of  t  ne  tooth.  The  point  £,  where  the 
epicycloid  CE  cats  the  same  epicycloid  DE  reversed, 
determines  the  summit  £  of  each  tooth.  As  the  leaves 
of  the  pinion  must  have  their  epicycloids  de,  ce  form- 
ed  by  a  generating  circle,  whose  ditfneter  is  FA,  rolling 
upon  a  base  whose  radius  is  BA,  these  epicycloids  must, 
by  Art.  III.  act  upon  rectilineal  or  plane  surfaces,  in 
order  to  give  a  uniform  motion.  Hence  the  parts  CM, 
DN  of  the  wheel,  and  cm,  dm  of  the  pinion,  must  be 
straight  lines  directed  to  the  centres  F,  B.  In  order 
to  determine  the  points  m,  n,  describe  a  circle  E£ 
from  F  aa  a  centre  passing  through  the  summits  of 
the  teeth,  and  let  P  be  the  point  where  this  circle  cota 
the  primitive  circiunference  c'cdf  and  Q  Uie  point 
wherie  it  cuts  the  generating  circle  BQ  A,  and  we  shall 
have  e  msd  nszW  •*  BQ ;  or  a  circle  BQR,  described 
with  the  radius  BQ,  will  mark  out  all  the  points  m,  w 
for  every  tooth  of  the  pinion,  and  therefore  detenuine 
the  size  of  what  has  been  called  the^iufri  cm,dn  of  the 
teeth.  The  epicycloidal  face  AG  of  the  tooth,  in  con- 
ducting  the  flank  AR  of  the  pinion  into  QA,  passes  from 
the  position  AG  to  the  position  QQ',  so  that  AQ=  AQ", 
and  then  the  radius  BQA'  will  (by  Art  III.)  be  a  tan* 

§ent  to  the  point  Q.    The  tooth  will  still  act  upon  the 
ank  beyond  this  position,  and  will  finally  quit  it  at 
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the  point  P.  When  the  flank  B A  has  arrived  at  BA', 
another  tooth  of  the  wheel  ahoald  begin  to  act  upon 
another  flank  of  the  pinion. 

The  size  of  the  flanks  CM,  DN  of  the  wheel  FA,  are 
determined  in  the  very  same  manner. 

The  form  of  the  curve  ms  must  obviously  be  the  line 
whieh  the  point  G  of  the  tooth  AG  describes  upon  the 
plane  of  the  wheel  B,  when  both  are  in  motion.  This 
curve  may  be  shewn  to  be  a  prolate  epicycloid,  whose 
generating  circle  has  a  radius  equal  to  FA,  and  a  base 
whose  radiud  is  BA.  In  like  manner,  the  curve  MN 
will  be  a  prolate  epicycloid,  whose  generating  circle  has 
BA  for  its  radius,  and  whose  base  is  a  circlci  with  a  ra« 
dius  FA^.  The  application  of  this  curve  to  the  hol- 
lows of  the  teeth,  is  not  of  any  importance  with  regard 
to  their  mutual  action.  It  only  determines  the  path  of 
the  point  of  the  teeth ;  and  in  this  way,  we  know  ex- 
actly how  great  a  hcdlow  to  cut  out,  in  order  that  the 
teeth  may  have  the  greatest  possible  degree  of  strength, 
having  no  more  cut  from  their  base  than  is  absolutely 
necessary. 


In  the  preceding  observations,  it  has  been  supposed 
that  the  teeth  of  the  one  wheel  does  not  begin  to  act 
upon  the  teeth  of  the  other  wheel  till  they  arrive  at  the 
line  of  centres,  and  that  the  action  is  all  carried  on  be- 
yond that  line.  It  is  obvious,  however,  that  the  action 
may  commence  before  the  teeth  arrive  at  the  h'ne  of 
centres,  and  may  be  completed  when  they  reach  that 
line ;  or  tliat  the  action  may  be  performed  in  both  ways, 
both  before  the  teeth  have  reached  the  line  of  centres, 
and  after  they  have  passed  it. 

The  first  of  these  methods  is  undoubtedly  the  best, 
and  is  therefore  generally  adopted.  In  the  second  me- 
thod the  friction  is  increased,  and  the  dust  which  falls 
upon  the  teeth  is  pushed  into  the  hollows  between 
them.  The  third  mode  unites  the  advantages  and  dis« 
advantages  of  the  other  two. 

M.  Camus  has  shewn  t,  that  a  pinion  of  seven  leaves 
cannot  be  impelled  easily  behind  tne  line  of  centres  by 
awheel  of  any  number  of  teeth  whatever,  and  there- 
fore the  action  must  be  carried  on  partly  before  and 
partly  behind  that  line.  He  has  also  shewn  the  same 
thing  of  a  pinion  of  eight  and  nine  leaves.  A  pinion 
often  leaves  may,  however,  be  moved  by  a  wheel  of 
72  teeth  beyond  the  line  of  ceijtres,  provided  the  dis- 
tance between  the  teeth  is  a  little  less  than  the  breadth 
of  the  teeth ;  for,  if  these  spaces  were  equal,  the  leaves 
of  the  pinion  would  necessarily  be  caught  by  the  teeth 
of  the  wheel  before  they  reach  the  line  of  centres. 

We  shall  now  condiude  this  Chapter  with  some  ex- 
cellent remarks  by  Dr.  Thomas  Young  on  the  teeth  of 
wheels  X» 

"  The  magnitude  of  the  friction  has  usually  been  es* 
timated  by  the  relative  velocity  of  the  surfaces  con- 
cerned ;  a  mode  of  calculation,  which,  as  I  have  ob- 
served in  my  lecture  on  machinery,  is  only  so  far  cor- 
rect, OM  it  shows  the  oomnarative  effect  of  a  given  fric- 
tion in  retarding  the  machine.  But,  in  fiict,  the  primi- 
tive friction  itself  is  liable  to  variation  acooidin^  to  the 
obliquity  of  the  surfaces;  for  since  the  friction  is  near- 


ly proportional  to  the  mutual  pressure,  it  will  be  great- 
er or  less  as  the  direction  of  these  surfaces  is  more  or 
less  inclined  to  the  radii,  the  force  of  rotation  being  sup. 
posed  to  be  given :  and,  what  is  of  still  mor«  immedi- 
ate importance  to  the  resolution  of  the  difficulty  in 
question,  the  direction  of  the  force  by  which  the  one 
wheel  acts  on  the  other,  is  not  to  be  considered  as  per- 
pendicular to  the  surface  of  the  teedi,  but  as  oblique  to 
It,  being  so  situated  as  to  oppose  the  joint  result  of  the 
direct  resistance  and  the  friction  ;  that  i9,  as  being  in- 
clined to  the  surface  in  a  certain  constant  angle,  which 
a  late  anonymous  writer  has  called  the  angle  of  repose^ 
and  which  is  equal  to  the  inclination  of  a  plane,  on 
which  one  of  the  substances  concerned  would  begin  to 
slide  on  the  other  by  its  gravitation. 

Let  the  tooth  A  impel  the  tooth  B  with  the  given  force 
AC,  perpendicular  to  the  common  surface  of  the  teeth ; 
make  CAD  equal  to  the  angle  of  repose,  then  the  force 
must  act  in  the  direction  AD,  and  making  CD  parallel 
to  the  radius  A£,  AD  will  be  the  actual  pressure :  then 
drawing  DF  parallel  to  the  radius  AG,  AF  will  be  the 
efiective  force  in  the  direction  AC,  and  FC  will  be  the 
loss  by  friction.  Again,  if  B  impel  A,  the  angle  of  re- 
pose must  lie  on  the  other  side  of  AC,  and  CH  must  be 
parallel  to  AG,  and  HI  to  AE,  and  the  friction  in  this 
case  will  be  IC,  which  is  obviously  less  than  FC. 

Hence  we  may  easily  calculate  the  magnitude  of  the 
resistance  FC  or  IC  produced  by  friction,  calling  the 

force  AC  unity  ;  for  CD  becomes       *    -■,   and   FC=r 

CD  il^—  —  li^P.  J.CDF  _         f.CAD 

*.CFD   ""  s.ADC  '  «.CFD  ^  *.(CAE  -jTCAD)  ' 

*.GAE       ,.    -  ^  -^    s.CAH  *.CHI 

j^^^;andmthe  same  manner  IC=^-^g^._g  =. 

t.CAD         «.GAE     „   .   . 
MGAC+CAD)-- ilEAC-    Both  these  quantiUes  vary 

ultimately  as  the  angle  formed  by  the  radii,  and  vanish 
when  the  point  o€  contact  is  in  the  line  of  the  centres ; 
and  in  this  case  the  common  theory  agrees  with  this 
calculation.  -  When  CAE  is  always  a  right  angle,  as  in 
the  epicycloidal  tooth  commonly  recommended,  the  fric- 
tion FC  varies,  in  the  different  positions  of  the  teeth,  as 

«.GAE 

-^TT-r-pr,  or  as  cot.  GAC ;  that  is,  if  AK  be  made  con* 

atant  as  KL. 

Since  therefore  it  is  demonstrable,  that  the  friction 
is  always  greater  in  approaching  the  line  of  the  ctentree, 
than  at  an  equal  distance  beyond  it,  it  must  obviously 
be  desirable  that  the  contact  should  be  rather  after  than 
before  the  passage  of  the  teeth  over  that  line,  although 
it  is  better  that  it  should  be  at  a  small  distance  before, 
than  at  a  much  greater  distance  beyond  it  Hence,  the 
impelling  teeth  ought  to  be  of  such  a  form  as  to  acce- 
lerate the  motion  of  the  impelled  a  little  before,  and  a 
little  more  after,  the  passage  of  the  line  of  the  centres, 
and  then  to  retard  it  again,  so  that  the  next  tooth  may 
succeed  to  a  similar  operation. 

A  wheel  acting  on  a  trundle,  with  cylindrical  stave?, 
has  in  this  respect  an  advantage  over  two  wheels  with 
teeth,  since  the  curve,  fitted  for  impelling  the  trundle, 
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^  See  our  sitade  Epictcloids,  vdL  tx.  p.  180,  where  the  ftnmatidli  of  prolate  and  cortate  cydoidi  ii  described.  The  vety  same  it  ap- 
plieBble  to  the  epicjreloid.    See  Hacfaette*s  rr«tl^  ilfeiMeiilairv  <iM  JMiicUiier,  p.  296,  for  a  deoK^^  prolate  epicy- 

cloid 

f  CoMTf  d£  Mathematlfiiei  liv.  x.  g  550. 

i  These  obserratioiis  were  publidicd  in  an  Eamj  on  the  Teeth  of  Whcds  by  Bobertson  Buchanan,  Esq.  to  whom  they  were  oomnunica- 
M  by  Dft  Young. 


MECHANICS.  Sir 

On  tlie    ifl  adapted  only  to  act  on  it  beyond  the  line  of  the  cen-    eimply  making  the  wheels  thicker,  without  materially  ''^J^J^,^^ 
Teeth  of    tre«.     This  curve  may  however  be  formed  more  easily,    adding  to  the  friction :  and,  in  fact,  although  the  mo-  ^^  actual 
Wbeeli.    snd  at  the  same  time  more  advantageously,  than  by  the    mentary  pressure  on  each  tooth  may  be  lessened  by  di-     ^^  .^^ 
'  method  which  has  hitherto  broB  recommended :  for  if '  viding  it,  yet  its  duration  is  increased  in  the  same  pro-  Mill  work. 

we  employ  an  epicycloid  described  by  the  rolling  of  a    portion.' 

circle,  which  would  just  touch  the  internal  surface  of 


tooth  to  the  succeeding  <me.  •oon  afk«  its  passage  over    ^^^^   ^^^al  mechanic' 
the  hne  of  the  centres.    The  same  form  will  also  an-  '^ 


Explanation  tftke  Table  of  Wheels  in  actual  Use  in 

MilUvork, 

The  wheels  are  all  reduced  to  what  may  be  called  ?*?'•"": 

«...  *  tion  of  the 

Table. 


awer  very  well,  when  the  trundle  is  to  impel  the  wheel, 
although  this  mode  of  action  produces  a  greater  fric<* 
tion  than  the  former. 

A  similar  advantage  may  be  obtained  in  teeth  of  any 
other  form,  by  finishing  them  in  such  a  manner  as  to 
prcject  a  very  little  beyond  the  regular  outline,  at  the    one  denomination, 
point  which  is  intended  to  come  into  contact  a  little  be- 
yond the  line  of  the  centres.    Such  a  corrected  outline        i  ,f^  By  proportioning  all  their  breadths  to  what  they 
may  be  described  at  once,  if  it  be  required.     If  the    should  be  to  have  the  same  strength,  if  the  resistance 
tooth  is  to  be  formed  into  an  involute  of  a  circle,  hav-    ^^e  equal  to  the  work  of  a  steam  engine  of  ten  horses' 
ing  fitted  a  thread  or  fine  wire  to  the  circumerfenee  of   po^er. 
the  wheel,  find  the  point  of  contact  at  the  instant  when 

the  end  of  the  wire  is  describing  the  part  of  the  tooth,  j^„  py  supposing  their  pitch  lines  all  brought  to 
which  IS  to  act  at,  or  a  little  before,  the  hne  of  the  cen-  the  same  velocity  of  three  feet  per  second,  and  propor- 
tres ;  cut  off  from  the  wheel,  beyond  this  point,  an  arc    tioning  their  breadths  accordingly.   This  particular  ve- 


equal  to  the  distance  of  the  centres  of  two  adjoining 
teeth,  and  fix  a  pin  in  the  tangent  at  the  same  point, 
that  is,  in  the  continuation  of  the  part  of  the  wire 
which  is  unrolled,  at  such  a  distance  as  just  to  stretch 
the  part  which  is  left  loose  by  the  removal  of  the  arc: 
the  pin  thus  fixed,  and  the  remainder  of  the  circle,  will 
serve  as  bases  for  continuing  the  evolution  of  the  wire, 
and  the  description  of  the  tooth.  The  same  position 
of  the  wire  will  show  the  outline  of  a  basis  proper  for 
describing,  by  means  of  a  circle  rolled  on  it,  the  curve 
which  must  be  substituted  for  the  form  of  any  epicy- 
cloidal  tooth,  which  might  have  been  described  by 
causing  the  same  circle  to  roll  on  the  simple  circum- 
ference of  the  wheel  as  a  basis ;  the  curved  part  of  the 
tooth  beginning,  in  this  case,  at  the  point  of  contact 
first  mentioned. 

If  it  be  objected,  that  in  such  an  arrangement,  the 
equability  of  the  motion  would  be  lost,  and  a  shake 
would  be  created,  it  may  be  answered,  that  the  inequa^ 
lity  would' be  utterly  imperceptible  in  practice.  But 
I  do  not  know  that  the  form  thus  determined,  would 
have  any  material  advantage  over  teeth  made  as  short 
as  possible,  or  so  cut  away  as*  not  to  act  before  the  pas- 
sage of  the  line  of  centres,  which  may  e^isily  be  none 
in  all  cases,  nearly  in  the  same  way  as  you  have  shewn 
with  respect  to  epicycloidal  teeth. 

The  advantage  of  dividing  the  pressure  among  seve- 
ral teeth,  ought  not  to  be  purchased  at  the  expence  of 
an  increase  of  friction,  since  the  property  of  greater 
durability  may  be  obtained^  in  an  equal  degm,  by 


locity  of  three  feet  per  second  has  been  chosen,  because 
it  is  the  velocity  very  common  for  overshot  wheels. 

Such  cases  as  appear  to  have  worn  too  rapidly,  are 
*marked,  whicli  may  tend  to  discover  ti^  hmit  in  point 
of  breadth. 

Column  1  Contains  the  Horse's  power. 

2  •  . . «  •       Pitch  in  inches. 

3  • .  • .  ^       Breadth  of  teeth  in  inches. 

4  .....    .   Number  of  teeth  of  wheeL 

^  f  Revolutions  of  wheel  per  mi- 

' '  "  ■  \     nute. 

6       Diameter  of  wheel. 

7        Number  of  teeth  of  pinion. 

g  C  Revolution  of  pinion  per  mi- 

\     nute. 

9       Diameter  of  pinion. 

Breadth  proportionate  to  10 

horses*  power,  and  at  the 

present  velocity. 

Prci'ent  velocity  per  second 

in  feet. 

/*  Breadth  in.  Inches  propor- 


•  • 


10 


11 


•  t  • 


12 


tionate  to  10  horses'  pow- 
er, at  3  feet  per  second. 
That  is,  all  the  cases  re- 
duced to  the  same  deno- 
mination* 
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Tabk  €f  Pilches  of  Wheda  in  actual  Use  in  Milltvori. 


Itch  9S  of 

Whedj 
Jn  actutl 

Use  in 
MiUwork. 


Name* 


Water  wheel 


Water  wheel 


Water  wheel 


Water  wheel 


Horse  mill 
Horse  mill 
Steam  Engine,  1 

byB.&W.  J 
Steam  Engine, 

by  B.  &  W. 
^Steam  Engine^ 

by  B.  &  W. 
Steam  Engine, 

byB.&W. 
Steam  Engine 

Ditto    ditto 


Ditto  ditto 

Ditto  ditto 

Ditto  ditto 

Ditto  ditto 

Ditto  ditto 


L 


I 

i 


I 

.9 
.9 

I 


10 


so 


15 


.9 


•si 


Wheel. 


H 


5i 


101 


5^   S 


1 
1 

24 

46 

82 

14 
20 
10 


4 
12 

10 

12 


2: 
2: 

H 

S 

3 

8 
2* 

H 

2 

4 


304 


204 


207 


4 

H 

6 
S 


5 
5 

5i 

4i 

6 
3 


91 
91 

96 

152 

116 

64 
90 
77 


60 

48 
62 

77 


r 


s; 


♦i 


I 


PitiioiL 


4 


24 


16..2 


^  a 


I 


44 


16..5i 


8 
8 

19 

17i 

19 

25 
18 
25 


28 

82 

25 
4  4 


6..0i 
6.-0^ 

8..0 


50 


8..10 

&.1 

5..11 

4..7i 

8..7 


2.10f 
8..6 


22 
20 

42 

54 


318.47 


20 


29 
38 
40 

27 
25 


12.9 
13.13 

43.82 
50 


8..10  40 


2..8 


I 


48 


55 
42.68 
48.5 

62.6 

61.11 

48.5 
60.5 


^ 


8« 

1^ 


S. 


9 


^  s  «< 


1 


iM  I  ^ 


3..6 


3..11^ 


1..5| 
1..4 

3..6 


3.41 


4. 


7.27 


2.4 

2..7 
2..4f 

1..71 

1..6 
2.. 

Ullf 
1..9 


40.0 
45.0 

2.5 

1.7 

1.87 

8.57 

2.5 

5.75 

8.75 

11.87 
3.75 

6. 

2.5 


S'Tj  8 


t:  ^^  i 
§•00  "S  g 

»-  tS  S3  "3 

sis 


I 

pq 


Remarks. 


3.95 


3.8 


3. 


5.5 


4.489 


5.06 


7.27 


.949 
949 

795 
11. 
8.78 
6.65 

6.2 


5.25 

4.8 

88 

5 

5.991 


12.65 
14.23 

6.625 

6.2 

5.47 

7.91 

4.64 

11.88 


15.31 

18.99 
11. 

10. 

4.95 


{Has  been  16  yean  at 
work*-teeth  mvcfa  wocil 

Has  been  16  years  at 
L  work.  This  geeriog  was 
\  found  rather  too  narrow 
J  for  the  strain,  as  it  is 
j  wearingmuchfaster  than 
f  the  rest  of  the  wheels  in 
^the  same  mill. 


The  only  defect  m  this 
geering,  which  has  been 
16  years  at  work,  is  the 
want  of  breadth  in  the 
spur  wheel  and  pinion  3 
they  ought  to  hare  been 
6  indies  or  more,  as  they 
will  not  last  half  so  kmg 
as  the  bevel  wheels  and 
pinions  connected  with 
Lthem. 


f  This  is  a  better  pitch  fiir 
I  the  power  than  Q. 

.  This  wheel  has  wooden 
(teeth,  and  has  been 
i  working  for  three  years 
'past 

Ditto        ditto 

{This  pitch  has  been  finmd 
to  be  too  fine. 


The  following  Table  of  pitches  of  wheels  was  drawn  up  by  Mr.  John  Roberton^   engineer^  and  is  construct- 
ed in  the  manner  described  in  the  following  page. 
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table  of   A  TahU  of  Pitches  of  Wheels,  with  the  hreadlh  and 
pitehet  of      thickness  of  the  teelh^  and  the  corresponding  number  of 
horses'  power  ^  moving  at  the  pitch  line  at  the  rale  of  three 
feet^  offmtrfegtt  ofsixfeet^  and  of  eight Jeet  per  second. 


Wheels. 


Stzenglh 
of  teeth, 
or  num. 

Thick. 

Breadth 
of  teeth 
minches. 

berof 

Horses* 

Horses* 

Hones* 

Fitdiin 

Dees  of 

horses* 

power  at  power  at'  power  at 

inches. 

teeth  in 

power 

S  feet  per  6  feet  peijs  feet  per 

inches. 

at  4  feet 

second. 

second. 

second. 

l)er  se- 

cond. 

S.99 

1.9 

7.6 

27.43 

20.57 

41.14 

54.85 

8.78 

1.8 

7.2 

23.32 

17.49 

34.98 

46.64 

3.57 

1.7 

6.8 

19.65 

14.73 

29.46 

3928 

836 

1.6 

6.4 

16.38 

12.28 

24.56 

32.74 

8.15 

1.5 

6. 

13.5 

10.12 

20.24 

26.98 

2.94 

1.4 

5.6 

10.97 

8.22 

16.44 

21.92 

2.73 

1.3 

5.2 

8.78 

6.58 

13.16 

17.34 

2.52 

1.2 

48 

6.91 

5.18 

10.36 

13.81 

2.31 

1.1 

4.4 

5.32 

3.99 

7.98 

10.64 

2.1 

1.0 

4. 

4.0 

3.0 

6.0 

8.0 

1.89 

.9 

S.6 

2.91 

2.18 

4.36 

581 

1.68 

.8 

S.2 

2.04 

1.53 

3.06 

3.08 

1.47 

.7 

2.8 

1.37 

1.027 

2.04 

2.72 

1.26 

.6 

2.4 

.86 

.64 

1.38 

1.84 

1.05 

.5 

2. 

.5 

.375 

.75 

1. 

The  thickness  of  the  teeth  in  each  of  the  linei,  is  va-    Table  of 
ried  one  tenth  of  an  inch.     The  breadth  of  the  teeth  is  ^ijj;*'"!, 
always  four  times  as  much  as  their  thickness.     The    ^  ^^* 
strength  of  the  teeth  is  ascertained  hy  multiplying  the 
square  of  their  thickness  into  their  breadth,  .taken  in 
inches  and  tenths,  &c.    The  pitch  is  found  by  multiply^ 
ing  the  thickness  of  the  teeth  by  2. 1.    The  number  that 
represents  the  strength  of  the  teeth,  will  also  represent 
the  number  of  horses'  power,  at  a  velocity  01  about 
four  feet  per  second.    Thus  in  the  table  where  the 
pitch  w  3.15  inches^  the  thickness  of  the  teeth  1.5  inches, 
and  the  breadth  6.  inches,  the  strength  is  valued  at  13^ 
horses'  power,  with  a  velocity  of  four  feet  per  second  at 
the  pitch  line. 


We  shall  now  conclude  this  chapter  with  a  useful 
Table  of  tiie  Radii  of  wheels,  calculated  by  a  very  in« 
cenious  engineer,  Mr.  B.  Donkin,  millwright.  Dart* 
ford,  Kent  The  pitch,  or  distance  between  the  cen- 
tres of  two  contiguous  teeth,  is  taken  at  2  inches; 
but  for  any  other  pitch  the  radius  may  be  found  by 
the  following  analo|?y.  As  2  inches  is  to  the  radius 
in  the  Table,  so  is  uie  new  pitch  to  the  new  radius. 


Tabk  qfthe  Radii  of  Wheels,  from  Ten  to  Three  Hundred  Teeth,  the  Pitch  *  being  Ten  Inches,  by  ' 

Mr,  B.  Donkin,, 


Number 

kadiua 

Number 

Kadius 

Numbex 

Kadius 

Number 

Radius 

Number 

fiaciius 

Number 

iUms 

•f 

in 

of 

in 

of 

in 

of 

in 

of 

in 

of 

hi 

Teeth. 

Inches. 

Teeth. 

Inches. 

Te^th. 

Inches. 

Teedi. 

Inches. 

Teeth. 

Indies. 

Teeth. 

Inches. 

10 

3,236 

41 

13,064 

72 

22,926 

103 

32,791 

134 

42,657 

165 

52,524 

H 

3,549 

42 

13,382 

73 

23,244 

104 

33,109 

135 

42,976 

166 

52,843 

12 

3,864 

43 

13,700 

74 

23,562 

105 

33,427 

136 

43,294 

167 

53,161 

13 

4,179 

44 

14>,018 

75 

23,880 

106 

33,746 

137 

43,612 

168 

53,479 

14 

4,494 

45 

14,336 

76 

24^198 

107 

34,064 

138 

43,931 

I69 

53,798 

15 

4,810 

46 

14,654 

77 

24,517 

108 

34,382 

139 

44,249 

170 

54,116 

16 

5,126 

47 

14,972 

78 

24,835 

109 

34,700 

140 

44,567 

171 

54,434 

17 

5,442 

48 

15,290 

79 

25,153 

110 

35,018 

141 

44,885 

172 

54,752 

18 

5,759 

49 

15,608 

80 

25,471 

111 

35,337 

142 

45,204 

173 

55,071 

19 

6,076 

50 

15,926 

81 

25,790 

112 

35,655 

143 

45,522 

174 

55,389 

20 

6,392 

51 

16,244 

82 

26,108 

113 

36,974 

144 

45,840 

175 

55,707 

21 

6,710 

52 

16,562 

83 

26,426 

114 

36,292 

145 

46,158 

176 

55,026 

22 

7,027 

53 

16,880 

84 

26,741 

115 

36,611 

146 

46.477 

177 

55.344 

23 

7,344 

54 

17,198 

85 

27,063 

116 

36.929 

147 

46,795 

178 

56,662 

24 

7,661 

55 

17,517 

86 

27,381 

117 

37,247 

148 

47,113 

179 

56,980 

25 

7.979 

56 

17,835 

87 

27,699 

118 

37,565 

149 

47,432 

180 

57,299 

26 

8,296 

57 

18,153 

88 

28,017 

119 

37,883 

150 

47,750 

181 

57,617 

27 

8,614 

58 

18,471 

89 

28,336 

120 

38,202 

151 

48,068 

182 

57,935 

28 

8,931 

59 

18,789 

90 

28,654 

121 

38t520 

152 

48,387 

183 

58.253 

29 

9*249 

60 

19,107 

91 

28,972 

122 

38,838 

153 

48.705 

184 

58.572 

30 

9,567 

61 

19*425 

92 

29.290 

123 

39,156 

154 

49,023 

185 

58,890 

31 

9,885 

62 

19,744 

93 

29,608 

124 

39,475 

155 

49,341 

186 

59*209 

32 

10,202 

63 

20.062 

94 

29,927 

125 

39,793 

156 

49,660 

187 

59.527 

SS 

10,520 

64 

20,380 

95 

30,245 

126 

40,111 

157 

49,978 

188 

59.845 

34 

10,838 

65 

20,698 

96 

30,563 

127 

40,429 

158 

50,296 

189 

60,163 

85 

1:,156 

66 

21,016 

97 

30,881 

128 

40,748 

159 

50,615 

190 

60.482 

S6 

11,474 

67 

21,335 

98 

31,200 

129 

41,066 

160 

50,933 

191 

60,800 

37 

11.792 

68 

21,653 

99 

31,518 

130 

41.384 

161 

51,251 

192 

61,118 

38 

12,110 

69 

21,971 

100 

31.836 

131 

41,703 

162 

51.569 

193 

61,436 

39 

12,428 

70 

22,289 

101 

32,155 

132 

42,021 

163 

51,888 

194 

61,755 

40 

12,746 

71 

22,607 

102 

32,473 

133 

42,339 

164 

52,206 

195 

62,073 

•  By  the  pitch  is  understood  the  distance  between  the  centres  of  two  contiguous  teeth ;  andbythe  radius  is  undcntood  thedistance  be« 
tween  the  centre  of  the  wheel  and  the  centre  of  each  tooth. 
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Ta»lk  continubd. 


Tabteof 

Pitches  of 
Wbcds. 


Number 

of 
Teeth. 


lUditti    t  Number 


m 

Inches 


196 

197 
198 

199 
200 
201 
202 
203 
204 
205 
I  206 
207 
208 

209 
210 
211 
212 
215 


62,392 
62.710 
63,028 
63,346 
63M5 
63,98i 
64.301 
64.620 
64,938 
65,256 
65,574 
65.893 
66,211 

66,5^^9 
66,818 
67,166 
67.484 
67,803 


of 
Teeth. 


lladius 

in 
Inches. 


I 


214 

68,12 1 

215 

68439 

216 

68,757 

217 

69,075 

218 

69,394 

219 

6y,7l2 

220 

70,031 

221 

70,349 

222 

70,667 

223 

70,985 

224 

71,304 

225 

71,622 

226 

71,941 

227 

72,258 

228 

72,577 

229 

72,895 

230 

73,214 

231 

73,5!^2 

Number 

of 
Teeth. 


232 

233 

234 

235 

236 

237 

238 

2S9 

240 

241 

242 

243 

244 

245 

246 

247 

248 
249 


lladius 

in 
Inches. 


73,850 
74,168 
74,487 
74,805 
75,123 
75,441 
75,760 
76,078 

76,397 
76,715 
77,033 
77,351 
77,670 
77,988 
78,306 
78,625 
78,91-3 
79,261 


250 
251 
252 
253 
254 
255 
256 

257 
258 

259 
260 

261 
262 
263 
264 
265 
266 
267 


Number!    Radius 

of 
Teeth. 


79,580 

79,898 

80,216 

80,534 

80,853 

81,171 

81,489 

81,808 

82,126 

82,444 

82,763 

83.081 

83,399 

83,717 
84>038 

84,354 
84,673 
84,991 


268 

269 
270 
271 
272 
273 
274 
275 
276 

277 
278 

279 
280 
281 
282 
283 
984 
285 


85,309 

85,627 
85,946 
86,265 
86,582 
86,900 

87,219 
87,537 
87,855 
88,174 
88,462 
88.810 
89129 
89,447 
89,765 
90,084 
90,402 
90,720 


286 


287 
288 

289 
290 
291 
292 
293 
294 
295 
296 
297 
298 

299 
300 


91,038 

91,357 
91,675 

91,993 
92,312 
92,630 
94948 

93,267 
93,585 
93,903 
94,222 
94,540 
94,858 
95.177 
95,4^5 


Reference        For  farther  information  on  the  teeth  of  wheels,  &c. 

on 'he        ^^^  ^^^  "  referred  to  Wolfii,  Oper.  Math.  torn.  i. 

ueth  of      P-  ^^*'  Mitcellan.  Berdinens,  1760,  p.  315.    De  la  Hire, 

wheels.  Traiii  des  Epicycloides,  and  Traiti  de  Mecanique,  Prop. 
114,  115,  116.  Camus,  Cours  de  Maihhnalique,  liv.  x. 
and  ».  These  two  books  were  translated  into  English, 
and  published  at  London  in  1806,  with  an  addition 
taken  from  Imison's  School  of  Arts,  which  gives  er- 
roneous rules  for  formhig  the  teeth,  totally  different 
from  those  contained  in  the  work  to  which  it  is  pre- 
fixed. Deparcieux,  Mrm.  Acad.  Par.  1747,  p.  243. 
EuUr  Nov.  Comment,  Pelrop.  1754,  1755,  torn.  v.  p.  299. 
Le  Cerfy  Phil.  Trans,  vol.  Ixviii.  p.  950.  Kaestner, 
Comment.  Gotting.  1771,  tom.  xi.  p.  117;  l''82,tora.v. 
p.  9»  ^*  Robison's  Mechanical  Philosophy,  vol.  ii. 
p.  242.  Ferguson's  Lectures^  Appendix,  vol.  ii.  p.  210, 
which  contains  a  full  view  of  what  has  been  done  by 
preceding  authors.  Dr.  Thomas  Young's  Nat.  PhiL 
vol.  i.  p.  176;  vol.  ii.  additions,  p.  x.  Donkin,  M- 
cholson's  JawrnaL  vol.  vi.  p.  86.  Robertson  Bucharan 
on  the  Teeth  of  Wheels,  Lond.  1808.  Hachette's  Traiti 
EUmentaire  des  Machines,  p.  282.  Ferny,  Essai  sur 
VArtde  constrmre  les  Machines,  Par.  1812.  Borgni's 
Essai  sur  la.  Composition  des  Machines.  Paris  1819* 


chanical  powers,  the  power  o£  the  first  mover  must  be- 
conveyea  to  the  place  where  the  work  is  to  be  per* 
formed,  by  means  of  mechanical  contrivances,  whicb^ 
vary  according  to  the  nature  of  the  impelling  power 
and  the  work  to  be  performed,  and  of  the  respective 
localities  of  the  first  mover,  and  the  working  part  at 
the  machine.     The  skill  of  the  engineer  is  in  no  way 
more  conspicuous  than  in  the  intermediate  machinery 
by  which  he  transmits  and  modifies  the  action  of  the 
prime  mover;  and  the  general  machine  must  derive 
Its  character  of  utility  and  durability  from  the  sim- 
plicity of  the  intermediate  machinery,  and  the  judg- 
ment with  which  the  individual  contrivances  are  se- 
lected. 

In  order  to  convey  some  general  idea  of  the  compo- 
sition of  machines,  we  shall  lay  before  our  readers  a 
description  of  some  of  the  leading  mechanical  contri- 
vances which  are  in  constant  use  in  machinery,  and 
explain  the  methods  by  which  the  direction  of  motion 
may  be  anyhow  changed,  and  by  which  one  kind  of 
motion  may  be  converted  into  another. 


\ 


Sect.  I.     On  the  Mechanical  contrivances  used  in  the 

composition  of  Machines 

These  contrivances  may  be  dassed  in  the  following 
manner:— 


Onthema- 
chanical 
ooniriv- 
ancea  used 
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tion  of 
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CHAP.  III. 
On  the  mfxhanical  contrivances  for  conveying 

THE    POWER   moil   THE   IMPELLEO  TO  THE  WORKING 
POINT   or    MACHINES. 

In  all  machines  beyond  the  limits^of  the  simple  me- 

1.  Cylindrical  wheels  and  pinions. 

2.  Bevelled  or  conical  wheels. 

I.  Contrivances  in  which  the  acting  parta  have  no  per-  /  3.  Hackwork. 

manqnt  connexion.                                                  )  *•  ^f ^^»'  ,^«"^«  •"*^  r^P^»- 

I  5.  Pins,  hooks  and  chains. 

V  6.  The  lever  of  Lagaroust. 

fl..  Crank,  single  and  double. 

II.  Contrivances  io  which  the  communicating  parta  12.  Hooke's  universal  joint,  single  and  double. 
have  a  permanent  connexion.                                   J  3.  Sim  and  planet  wheel. 

^                                                                    f  4>.  Ball  and.  socket. 
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OathtMc-     I.    On  Qmirivancei  t»  toitcA  the  acting  parts  have 
chanical    n^  permanent  connexion, 

contrivan*  j^^^s.  In  the  preceding  chapter,  we  have  explain- 
^e  compIJI  «^*  *^  ^"^^  length,  the  method  in  which  cylindrical  and 
•ition  rf  bevelled  wheels  and  rackwork  convey  motion  from  one 
Machines,  part  of  a  machine  to  another ;  and  we  need  not  there- 
"— ^v^-^  fore  resume  the  subject  at  present. 
Belts,  *•  Belts,  bands,  and  ropes, — ^When  it  is  required  to 

bands*  and  convey  the  force  of  one  wheel  to  another,  the  simplest 
ropcfi.  of  all  methods  is  to  connect  them  by  means  of  leather 
belts  passing  over  the  circumference  of  each.  This 
contrivance  is  shown  in  PUtc  LXI.  Fig.  2.,  where 
the  belt  X  passes  over  the  wheel  £ ;  but  still  better  in 
Plate  CVII.  Fig..  1,  where  the  wheel  D  is  put  in  mo- 
tion by  the  belt  passing  round  the  large  wheel  A. 
When  the  large  wheel  A  is  put  in  motion,  the  belt  is 
also  turned  round  by  its  friction  upon  the  circumfer- 
ence, and  by  the  same  cause  it  puts  in  motion  the 
wheel  D.  The  great  advantage  of  belts  is,  that  by 
means  of  them  we  may  convey  the  motion  of  one 
wheel  to  another  at  a  very  great  distance,  which  could 
not  be  done  without  a  considerable  expence  by  wheels 
and  pinions ;  but  they  have  the  disadvantage  of  stretch- 
ing so  as  to  become  loose,  and  thus  lose  their  power  of 
turning  the  wheel.  This  evil,  however,  may  be  in- 
stantly remedied  by  shortening  them*  or  by  increasing 
the  friction  by  means  of  chalk.  Sometimes  this  evil  is 
remedied  by  having  grooves  of  different  diameters  in 
one  or  both  of  the  Wheels ;  and  when  the  belt  or  rope 
becomes  sladc,  it  is  shifted  to  the  following  groove ; 
but  this  can  be  permitted  only  in  machines,  such  as 
turning  lathes,  where  a  change  of  velocity  is  of  no  im- 
portance. When  the  second  wheel  D  is  to  move  in 
the  same  direction  as  the  first  wheel  A,  the  band  must 
simply  pass  over  their  circumferences,  as  in  the  figures 
referred  to ;  but  when  the  wheel  is  required  to  move 
in  a  oontraiT  direction,  the  belts  must  cross  orte  ano- 
ther at  a  pomt  between  the  two  wheels.  This  cross- 
ing, however,  cannot  be  easily  effected  with  belts,  un* 
less  they  are  very  long ;  and  in  this  case,  ropes  are  al- 
ways employed,  as  slu>wn  Rib,  Plate  V 11 1.  Fig.  1S2, 
and  in  Plate  IX.  Fig.  1,  where  the  wheel  V  is  driven 
by  a  crossed  rope.  When  ropes  are  used,  they  al- 
ways move  in  grooves  cut  in  the  circumference  of  the 
sheaves  or  wooden  wheels  round  which  they  pass. 
Cbains  5.  Chains  and  hooh,-^\Vhen  there  is  a  great  strain 

and  hooks,  upon  the  machinery,  and  when  its  motions  are  requir- 
ed to  be  regular,  belts  and  ropes  cannot  safely  be  em- 
ployed. Chains  are  therefore  substituted  in  their  place 
with  peculiar  advantage.  Sometimes  these  chains  are 
like  those  of  a  watch^  as  shown  in  Plate  CCC  VI.  Fig.  1, 
and  3,  or  at  W  x,  in  Plate  CCCXX  h  i.  Fig  10,  in  which 
case  they  act  like  the  belts  and  ropes,  by  simple  fric- 
tion on  the  surfaces  round  which  they  pass ;  but  in 
general  it  is  necessary  to  give  other  forms  to  the 
chains,  and  to  make  them  act  by  laying  hold  of  pins  or 
books  projecting  from  the  circumferences  round  which 
they  p.i<«s.  Three  of  these  chains  are  shown  in  Plate 
Plata  CCCLX  V.  Fig.  1 4,  1 5,  and  16.     In  Fig.  1 4,  the  links  of 

CCCLX  V.  the'chain  ABC  take  hold  of  the  pins  p,  p,  projecting  from 
i?'il  the  circumference  of  the  wheel  DE.  In  Fig.  15.  the 
chain  has  a  simpler  structure.  In  Fig.  16,  there  are  pro-' 
jecting  teeth  /,  t  upon  the  jointed  chain  ABC,  which 
enter  into  grooves  or  indentations  on  the  circumference 
of  the  wheel.  Various  chain«t,  for  tiie  purpose  of  ma- 
chinery, are  shown  in  Fi^.  1?.  The  one  marked  A 
'wa»  invented  by  Vauc.inson. 

6.  The  Lever  ofLagaroust  —This  contrivance,  which 
Lagaroust*  has  the  property  of  producing  a  contmucd  rectilineal 
motion  from  an  alternating  circular  motional  is  shown 


15,  10. 


Lever  of 


in  Plate  CCCLX V.  Fig.  18.  The  lever  AB  moves 
round  an  axis  C  attached  to  a  fixed  beam  MN.  A 
toothed  rack  or  beam  FG  is  capable  of  descending  and 
ascending  freely  by  the. action  of  the  hooks  or  teeth  at 
the  end  of  the  two  secondary  levers  DE,  D'E'  fixed  at 
the  points  D.  D' of  the  great  lever  AB.  When  the 
end  A  descends,  the  hook  E'  falls  down  upon  the  £eeth 
below  it,  while  the  simultaneous  ascent  of  the  end  BC 
causes  the  hook  E  to  draw  upwards  the  beam  FG.  By 
now  depressing  BC,  the  hook  E  falls  down  upon  the 
teeth  below  it,  while  the  ascent  of  AC  causes  the  hook 
E'  to  draw  upwards  the  beam  FG.  The  very  same 
contrivance  may  be  employed  to  give  a  circular  motion 
to  a  wheel  having  its  circumference  furnished  with 
teeth  like  those  upon  FG« 

II.  On  Contrivances  in  which  the  communicating  parts 
have  a  permanent  Connexion* 

1.  The  Crank. — The  crank  is  one  of  the  simplest 
and  most  durable  of  all  contrivances  for  conveying 
motion.  It  is  in  principle  the  same  as  a  wheel  with 
the  power  applied  at  or  near  its  circumference,  as  shown 
in  Fiff.  19»  where  the  wheel  A  is  fixed  at  the  end  of 
an  axle  which  does  not  project  in  front.  If  the  axis, 
however,  projects  or  extends  on  both  sides  of  the  wheel, 
it  mast  receive  the  form  shown  at  a,  in  Plate  CVII. 
Fig.  1,  where  it  is  employed  to  communicate  to  the 
wheel  A  a  rotatory  motion,  by  the  reciprocating  recti- 
lineal ascent  and  descent  of  the  handle  or  footboard  B 
A  double  crank  is  shown  in  Fig  20.  where  m  n  is  the 
revolving  axis,  which,  by  means  of  the  double  crank, 
communicates  a  reciprocating  motion  to  the  two  beams 
ab,  cd,  the  one  ascending  when  the  other  is  descend- 
ing. A  triple  crank  is  shown  in  Fig.  21,  where 
three  beams  are  maile  to  ascend  and  descend ;  but  the 
planes  passing  through  each  of  the  three  cranks  must 
be  inclined  li(y  to  one  onother.  A  changeable  crank, 
in  which  the  radius  is  variable,  is  shown  in  Fig  2?, 
where  m  n  is  the  axis,  and  a  b  the  beam,  which  can  be 
set  lo  different  distances  from  m  n,  by  drawing  up  the 
four  parallel  bars,  c,  (/  e,  f,  and  fixing  them  in  any  po- 
sition, by  pins  passing  through  the  small  hoies^  See 
Art  3. 

2  Hooke's  universatjoint  —This  ingenious  contrivance, 
which  is  shown  in  Fig  23,  consists  of  two  shafts,  or 
axes  A,  B,  terminating  in  a  semicircle,  and  connected 
by  means  of  a  cross  CD.  EF.  As  the  branches  CD, 
EF  have  a  motion  round  their  pivots  at  C,  D,  E,  and 
F,  it  is  obvious  that  when  the  shaft  A  is  turned  round, 
a  similar  motion  will  also  he  communicated  to  the  shaft 
B.  This  joint  may  be  used  when  the  inclination  of  the 
shaft  doe^  not  exceed  40^,  or  rather  140^,  its  comple- 
ment. When  the  inclin  ition  of  the  shafts  is  between 
50^  and  90",  a  doubU  universal  joint  is  employed,  as 
shown  in  Fig.  24.  Here  there  are  two  crosses,  the 
extremities  of  which  move  on  their  pivots  in  the  semi« 
circles  at  the  ends  of  the  rafts.  These  joints  may  also 
be  constructed  with  four  pins,  fastened  at  right  angles 
upon  the  circumference  of  a  hoop  or  a  solid  ball.  The 
single  universal  joint  is  shown  in  U6e  in  Plate  XLV.  and 
at  M,  in  Plate  XLVIII.  Fig.  5. 

3.  Still  and  planet  wheeL — Thb  contrivance  waa 
first  introduced  by  Mr.  Watt,  for  the  purpose  of 
converting  the  reciprocating  motion  of  the  beams  of 
his  steam-engine  into  a  rotatory  one.  The  wheel  M, 
oil  led  the  planet  wheel,  is  fixed  at  the  end  of  the  beam 
a  by  and  this  wheel  is  bound  ta  the  sun  wheel  N  by  a 
strap  of  iron  a  c,  so  that  the  two  wheels  are  perma* 
nently  fixed  together.  As  the  beam  a  b  rises  and  falls, 
the  moveable  wheel  M  acts  upon  the  fixed  wheel  N^ 
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revolves  round  as  it  were  upon  its  drcumferencej  and 
oommunicates  to  it  a  continuous  rotatory  motion. 

Mr.  Watt  was  the  first  person  who  applied  the  crank 
to  steam  aigines ;  but  as^  in  the  rotatory  motion  pro- 
duced by  the  crank  in  its  common  form,  the  impulse 
is  given  only  in  one  direction,  it  must  be  continued  in 
the  opposite  direction  by  the  momentum  of  the  wheel, 
whim  acts  as  a  fly.  As  Mr.  Watt  was  unwilling  to 
load  his  engine  with  a  fly  heavy  enough  to  continue  the 
motion  during  the  ascent  of  the  piston^  he  proposed  to 
employ  two  engines  acting  upon  two  cranlcs  fixed  on 
the  same  axis,  at  an  angle  of  120^  to  one  another,  with 
a  weight  on  the  circumference  of  the  fly,  at  the  same 
angle  with  each  of  the  cranks.  This  method,  whidi 
required  only  a  very  light  fly,  and  by  means  of  which 
the  motion  might  oe  rendered  neariv  equable,  had  oc- 
curred to  Mr.  Watt  very  early ;  but  the  workman  whom 
he  employed  to  make  .the  model  of  it,  oixnmunicated 
the  secret  to  another  person,  who  took  out  a  patent  for 
the  application  of  the  crank  to  steam  engines.  This 
event  led  Mr.  Watt  to  try  to  accomplish  the  same  ob- 
ject by  other  means ;  and  acoordinglv,  in  the  year  1781, 
ne  took  out  a  patent  for  several  methods  of  producing 
rotatory  motions  from  reciprocating  ones ;  one  of  which 
was  the  contrivance  of  the  sun  and  planet  wheel. 
"  This  contrivance,"  says  Mr.  Watt,  "  was  applied  to 
many  engines,  and  possesses  the  great  advantage  of 
giving  a  double  velocity  to  the  fly,  but  is  perhaps  more 
subject  to  wear,  and  to  be  broken  under  great  strains, 
than  the  crank  which  b  now  more  commonly  used,  al- 
though it  requires  a  fly-wheel  of  four  times  the  weight, 
if  fixed  upon  the  first  axis.  See  Robison's  System  of 
Mechanical  PhUoeophy,  vol.  ii.  p.  ISi*,  note. 

4.  Ball  and  loc^c^.— Although  the  ball  and  socket  is 
not  used  in  ^neral  machinery,  yet  we  may  regard  it 
as  a  mechanical  contrivance,  by  which  two  parts  of  a 
machine  are  permanently  connected.    The  object  of  it 
is  to  give  a  motion  in  various  directions  to  one  axis, 
while  the  other  remains  fixed.    This  is  generallv  done 
in  telescopes,  by  the  joint  effect  of  a  horizontal  and  a 
vertical  movement ;  but  when  the  telescope  is  not  hea« 
vv,  a  ball  and  socket  is  the  simplest  and  most  commo- 
dious contrivance.   It  is  represented  in  Plate  CCCLXV. 
Fig.  269  where  B  is  a  ball  of  brass,  fixed  at  the  lower 
extremity  of  the  axis  AB^  on  whidi  a  telescope  or  any 
other  body  is  supported.     This  ball  is  of  the  same  dia- 
meter as  the  interior  diameter  of  the  sockei  or  cap  CSD, 
with  which  the  lower  axis  ST  is  terminated.     This 
socket  consists  of  two  parts  CEFD,  £FS,  the  former 
of  which  can  be  removed,  or  slackened,  or  tightened, 
by  turning  the  milled  circumference  £F.     On  the  bot- 
tom of  the  socket  is  placed  a  piece  of  cork,  against 
which  the  lower  part  of  the  ball  B  presses,  so  that 
whenever  the  ball  moves  too  loosely  in  the  socket,  it 
may  be  pressed  against  the  elastic  cork,  by  turning 
EF^  which  draws  the  ball  downwards,  by  which  means 
its  motion  is  rendered  as  stiff  as  we  choose.     In  the 
upper  edge  of  the  moveable  part  CD,  a  groove  n  is 
cut,  to  aUow  the  axis  AB  to  come  into  a  position  at 
right  angles  to  ST. 

Sect.  XL     Account  of  Mfchamcal  Contrivances  for 
transferring  motion,  or  changing  its  directum* 

In  the  preceding  section,  we  have  mentioned  only 
those  means  which  are  used  in  connecting  together  the 
different  parts  of  machinery,  without  any  reference  to 
the  nature  of  the  effect  which  they  individually  pro- 
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dttoe.  We  shall  now  proceed  to  consider  the  various 
contrivances  which  have  been  adopted  for  changing 
the  direction  of  .motion. 

I.  Contrivances  far  trangferring  a  direct  circular  mo- 
tion into  a  direct  circular  motion  in  thf  same  plane* 

The  simplest  way  of  producing  a  direct  circular  mo- 
tion from  a  motion  of  the  same  kind,  is  by  means  of  a 
belt,  rope,  or  chain,  which  does  not  cross  between  the 
two  wheels.  In  Plate  CVII.  Fig.  1.  when  this  is  re- 
presented, the  wheel  D  obviously  moves  in  the  same  di« 
rection  as  A. 

The  same  effect  may  be  obtained  by  means  of  three 
wheels  acting  upon  one  another,  as  in  rlate  CCCLXIV. 
Fig.  1.  where,  if  the  right>hand  wheel  is  turned  from 
left  to  right,  it  will  cause  the  middle  wheel  to  turn  from 
right  to  left,  and  the  left-hand  wheel  fW>m  left  to  right. 
The  same  effect  is  likewise  produced  by  one  wheel  act* 
ing  upon  the  interior  circumference  of  another. 

II.  Contrivances  frr  chafing  a  direct  circular  into  an 
inverse  circuiar  motion  in  the  same  plane. 

This  effect  may  be  produced  by  a  crossed  belt,  rope, 
or  chain,  as  shewn  in  Plates  VIII.  and  IX.  or  by  one 
toothed  wheel  acting  upon  another. 

III.  Contrivances  for  changing  a  circular  motion  in 
one  plane  into  a  circular  motion  in  any  other  plane, 

A  motion  in  any  one  plane  may  be  changed  into  a 
motion  in  any  other  plane,  by  means  of  bevelled  or  co- 
nical wheels,  as  described  in  p.  574,  and  the  same  ef- 
fect may  be  produced  by  Hooke's  universal  ioint.  £x< 
amples  of  this  may  be  seen  in  Plate  CCLXxXI.  Fig.  7. 
and  in  PUtes  CCCXXI.  Fig.  5.  6.  CCCXXII.  Fig.  8. 
where  the  motion  is  changed  into  planes  variously  in« 
dined  to  the  original  one.  The  same  effect  may  be 
produced  by  an  endless  screw  working  in  the  teeth  of  a 
wheel  In  Plate  CCCLXII.  Fig.  17.  the  motion  is 
represented  as  changed  into  a  plane  at  right  angles  to 
that  of  the  handle ;  the  wheel,  nowever,  may  have  any 
degree  of  inclination  to  the  horizon ;  but  the  common 
section  of  its  plane,  and  that  of  a  plane  passing  throuffh 
the  axis  of  the  screw,  must  always  be  paraQel  to  the 
axis  of  the  screw. 

A  similar  effect  may  be  produced  by  the  contrivance  Plate 
shewn  in  Pkte  CCCLXV.  Fig.  27.  which  is  used  in  CCCLXV, 
Piedmont  for  silk.     It  consists  of  a  small  wheel  AB  ^'8*  *'* 
having  several  portions  of  the  thread  of  a  screw  upon 
its  circumference.     These  portions  act  upon  the  teeth 
of  the  vertical  wheel  CD;  and  when  one  portion  of  the 
screw  has  raised  up  one  tooth  to  its  highest  point,  the 
following  tooth  is  seized  by  the  next  portion  of  the 
screw.    See  Lanz  and  Betancourt,  Essai  sur  la  Com* 
position  des  Machines,  p.  99* 

IV.  Contrivances  for  transferring  and  changing  a  at* 
cuhtf  motion  into  another  of  the  same  kind 

A  contrivance  of  this  kind,  invented  by  M.  Ca- 
mus, for  the  purpose  of  moving  sieves,  is  shewn  in 
Plate  CCCLXV.  Fig.  28.  where  ABCD  is  a  Ubie  above  Fig.  2t. 
which  is  a  plank  EF,  capable  of  revolving  round  the 
pivots  m  n.  To  this  plank,  or  to  one  of  the  pivots  m 
prolonged,  is  fixed  a  crooked  arm  s,  upon  which  is  sus« 
pended  a  pendulum  RS.  By  means  of  the  moving 
power,  the  pendulum  is  nut  into  a  circular  alternating 
motion,  and,  of  course^  tne  same  motion  is  oommunica* 
ted  to  the  plank  EF 

Another  contrivance  for  this  purpose,  is  shewn  In  Fig.  t% 
Fig.  29.  where  a  6  c  is  a  cord  fixed  at  a  to  the  spring  B, 
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and  after  pasdng  round  the  cylindrical  wheel  A,  it  is 
fixed  at  c  to  the  pedal  D.  The  circular  alternating  mo- 
tion of  the  pedal  D  round  the  centre  C  is  thus  commu- 
nicated to  the  wheel  A. 

A  third  contrivance,  for  the  same  purpose,  is  shewn 
in  Fig.  SO.  where  a  circular  alternating  mofjon  is  com- 
municated to  the  wheel  M  by  means  of  t^e  circular 
alternating  motion  of  the  pedal  D  communicable  by^the 
rope  passing  over  the  pulley  A. 

SxcT.  III.  Account  of  Contrivancesjbr  changing  one  mo^ 
iion  into  another  of  a  different  kind. 

In  the  preceding  section,  we  have  considered  only  the 
methods  of  changing  one  motion  into  another  of  the 
same  kind,  either  into  a  new  plane  or  into  a  different 
place.  We  shall  therefore  proceed  to  consider  the  dif- 
ferent kinds  of  mechanism  by  which  motions  are  chan- 
ged  into  others  of  a  different  kind.  These  changes  may 
e  thus  arranged. 

1.  A  rectilineal  continuous  motion  into  a  drcular  con- 
tinuous motion. 

2,  A  rectilineal  continuous  motion  into  a  drcular  al- 
ternating. 

8.  A  rectilineal  continuous  motion  into  a  rectilineal 
alternating. 

4.  A  circular  continuous  motion  into  a  rectilineal  al- 
ternating. 

5.  A  circular  continuous  motion  into  a  circular  alter* 
Bating. 

6.  A  rectilineal  alternating  into  a  circular  alternating. 

I.  Contrivances  for  converting  a  rectilineal  continuous 
motion  into  a  circular  continuous  motion. 
This  effect  may  be  produced  by  the  following  means : 

1.  Bythedescentofa  weight  attached  toa  cord  wrapped 
nmnd  the  circumference  of  a  cylindrical  wheel  or  axle* 
The  weight,  by  its  continuous  rectilineal  descent,  gives 
a  circular  continuous  motion  to  the  wheel  or  axle.  See 
Plate  CCC.  Fig.  1.  where  the  weight  A  gives  this  mo- 
tion to  the  axle  a  a,  by  the  rope  acting  on  the  drcum* 
ference  B. 

2.  Bv  a  rack  acting  upon  teeih  in  the  circumfer« 
ence  of  a  wheel,  as  shewn  in  Plate  CXXXVII.  Fig.  1. 
where  the  continued  rectilineal  motion  of  the  rack  gives 
a  continuous  circular  motion  to  the  wheel. 

S.  By  a  rectilineal  belt,  rope  or  chain,  acting  in  the 
direction  of  a  tangent  to  the  circumference  of  a  wheel. 

4.  By  a  nut»  with  a  female  screw  advancing  along 
a  male  screw. 

II.  Contrivances  for  converting  a  rectilineal  continuous 
motion  info  a  circular  alternating  motion. 
This  effect  may  be    prodiKcd  by  the  following 


1.  By  the  teeth  of  a  rack  MN,  Plate  CCCLXVL 
Fig.  1.  acting  upon  the  extremity  Bofa  lever  AB  mov- 
ing round  the  centre  C.  After  the  head  A  has  been 
raised  by  any  tooth  acting  upon  B,  it  again  descends 
by  its  own  weight  through  the  same  arch;  and  as  soon 
m»  its  descent  is  completed,  it  is  again  caught  by  ano- 
ther tooth,  which  raises  it  as  before.  The  same  effect 
may  be  produced  by  a  chain  with  teeth,  wfaich  act  up- 
on notches  cut  in  the  circumference  of  a  wheel  fixed 
at  B.  This  elementary  machine  has  escaped  the  notice 
o£  Hachette,  Lanz  and  Betancourt,  and  M.  Borgnis. 

52.  The  same  effect  may  be  produced  by  a  double 
~  rack  acting  upon  a  double  wheel|  as  shewn 
1 


in  Fig.  2.  where  ABCD  is  the  double  rack,  having  sets    Ac^oimt 
of  teeth  on  each  side,  with  intervals  without  teeth,  the   ofcontH- 
sets  of  teeth  on  the  side  CD  being  opposite  the  inter-   ^*^<^/or 
vah  on  the  side  AB.    Between  the  arms  of  this  double  one"Ilfoti5n 
rack  is  fixed  a  double  wheel  ab,cd,  the  half  a  6  has  intoJnothtr 
a  smaller  diameter  than  the  other,  and  is  furnished  with  of  a  diffe- 
a  few  teeth,  which  are  acted  upon  by  the  teeth  of  the  rent  kind, 
rack  CD,  and  the  other  half  cd,  is  also  furnished  with    — ^^^-*^ 
teeth,  which  are  acted  upon  by  the  teeth  of  the  rack  ^'S'  ^ 
AB.    When  the  rack  ABDC  descends,  the  first  tooth 
upon  CD  acting  upon  the  first  tooth  upon  a  6,  gives 
the  double  wheel  a  rotatory  motion  from  left  to  right, 
and  the  remaining  teeth  of  the  first  set  conduct  it 
through  a  given  arch.     When  this  arch  is  completed, 
which  happens  when  the  last  tooth  of  the  first  set  upon 
CD  acts  upon  the  last  tooth  upon  a  h,  the  first  tooth  of  the 
fir^t  set  upon  AB  begins  to  act  upon  the  first  tooth  upon 
c  d,  and  therefore  causes  the  double  wheel  to  move  back«i 
wards  through  the  same  arch.    In  this  way  the  circular 
alternating  motion  of  the  double  wheel  will  continue  as 
long  as  the  rack  continues  to  act  upon  it     This  ele- 
mentary machine  has  also  escaped  the  notice  of  Ha^ 
chette,  Lans  and  Betancourt,  and  M.  Borgnis. 

3.  The  Lever  of  Lagaroust^  which  we  have  already 
described,  and  represented  in  Plate  CCCLXV.  Fig.  18, 
is  also  a  contrivance  by  which  the  rectilineal  continuous 
descent  of  the  arms  D,  D'  produces  an  alternating  cir« 
cular  motion  round  the  centre  C. 

III.  Cofttrivancesfor  converting  a  rectilineal  continuous 
motioti  into  a  rectilineal  altemating  motion. 

1.  The  only  contrivance  which  we  think  capable  of 
producing  this  effect  is  shewn  in  Fig.  3.  of  Plate  Fig.  3. 
CCCLXVL  A  beam  AB  moving  in  the  direction  AB^ 
and  furnished  with  wipers  m,  n,  o  will  obviously  raise 
the  arm  CD  through  a  certain  height.  As  soon  as  the 
wiper  quits  it,  it  will  descend  by  its  own  gravity, 
and  will  then  be  elevated  by  the  subsequent  wiper  m, 
having  an  altemating  rectilineal  inotion  of  ascent  and 
descent.  This  elementary  machine  has  escaped  the 
notice  of  Hachette,  Lanx  and  Betancourt,  and  M 
Borgnis. 

IV.  Contrivances  for  converting  a  circular  continuous 
motion  into  a  rectilineal  altemating  motion. 

The  contrivances  which  have  been  invented  for  pro- 
ducing this  change  of  motion  are  very  numerous,  and 
some  of  them  highly  ingenious.  Innumerable  pieces  of 
mechanism  might  be  devised  for  this  purpose ;  but  it  is 
our  object  at  present  to  exclude  all  those  in  which  the 
effect  IS  produced  by  more  than  two  or  three  parts ; 
as  aU  contrivances  of  a  more  complicated  nature  must 
be  considered  as  real  machines  and  not  as  elementary 
ones. 

1.  The  simplest  methods  of  producing  a  rectilineal 
altemating  motion  from  a  circular  continuous  one,  are 
those  which  consist  in  raising  a  beam  or  stamper  verti* 
cally,  by  wheels  formed  into  an  irr^ular  outline,  or  car- 
rying on  their  circumferences,  wipers  or  spirals,  as  shewn 
in  Plate  CCCLXV.  Fig.  3.  The  stamper  is  thus  raised 
to  a  certain  height,  and  descends  through  the  same 
height  by  its  own  weight,  when  the  succeeding  wiper 
begms  to  act  upon  it,  and  raise  i^  a  second  time.  The 
very  same  efiect  may  be  produce<i  by  a  rack  and  pinion, 
provided  the  pinion  has  teeth  only  on  a  part  of  its  cir- 
cumference. The  toothed  part  elevates  the  rack,  which 
of  course  descends  when  the  last  tooth  has  ceased  to 
act,  and  by  the  time  that  the  rack  has  performed  its 
worky  the  toothed  pari  of  tiie  pinion  has  eome  round 


5d4 


MECHANICS. 


Aceanat 
of  contri- 
vanees  for 
changing 
one  motion 
intoanothcr 
of  a  diffe- 
rent kind. 


again,  for  the  porpose  of  raising  the  rack  a  second 
time  All  these  contrivances  are  so  simple  and  well 
understood,  that  they  do  not  require  to  be  more  par- 
ticularly described. 

2.  Another  contrivance  for  produciniif  this  •  effect,  is 
shewn  in  Plate  CCCLXVI.  Fig.  4,  where  A  is  a  wheel 
turned  by  the  winch  H,and  connected  by  the  faara6  with 
the  vertical  beam  M  N,  which  can  move  up  and  down  be- 
tween the  guides  cd,  ejl  As  the  handle  H  is  turned, 
tlie  beam  MN  will  move  up  and  down,  its  greatest 
range  being  eoual  to  2 A  6.  If  the  beam  MN  is  placed 
horizontally,  the  same  effect  will  be  produced.  When 
the  power  of  a  man  is  to  be  applied  to  the  handle  H, 
the  wheel  A  is  unnecessary ;  and  we  have  only  to  join 
the  extremity  b  to  the  centre  of  motion  A,  and  convert 
it  into  a  crank.  But  when  the  motion  is  to  be  taken 
from  any  other  shaft  in  motion,  it  is  generally  done  by 
a  belt  or  chain  going  round  the  wheel  A.  This  appa- 
ratus may  be  employed  for  grinding  and  polishing  fiat 
surfaces,  and  is  used  in  silk  mills.  See  Bailey's  Ma- 
chines,  vol.  L  p.  104. 

Fig.  ^,  6.  S.  In  Plate  CCCLXVI.  Figs.  5  and  6,  we  have  repre- 
sented other  two  contrivances,  which  are  essentially  the 
same.  In  Fig.  5,  a  pinion  P,  having  teeth  on  nearly 
one  half  of  its  circumference,  is  placed  within  a  double 
rack  A  BCD.  Afler  the  pinion,  turning  from  right  to  lefl, 
has  raised  the  double  rack  by  acting  upon  DB,  it  then 
proceeds  by  continuing  to  turn  in  the  same  direction  to 
act  upon  the  side  AC,  and  depress  the  double  rack.  If 
^e  teeth  of  the  wheel  were  infinitely  small,  the  half  of 
the  wheel  ought  to  be  furnished  with  teeth,  and  the 
length  of  the  rack  should  be  exactly  equal  to  the 
toothed  part.  See  Machines  4ppfouvie9,  tom.  iv.  No. 
S23  ;  Repertory  of  Arts,  vol.  xii.  p.  141 ;  .Berthelot's 
Mecanique  Appliqu4c  aux  ArU,  ^,  i.  p.  79,  ii.  p.  S6  and 
40;  Leupold's  Theatrum  Machinarum^  chap.  12;  and 
Ramelli  Theatre  des  Machines  Hydrauliques,  1724,  tom. 
iLpl.40. 
V\g,  The  contrivance  Ihewn  in  Fig.  6,  consists  in  redu- 

cing the  teeth  of  the  rack  to  one,  and  in  diminishing 
the  nuinber  of  teeth  in  the  wheel.  When  the  wiper  a 
turning  from  left  to  right  has  raised  the  rack  by  acting 
upon  m,  the  wiper  b  begins  to  depress  the  rack  by 
^ing  upon  n ;  and  in  thu  way  the  alternate  motion  is 
continued. 

.  4.  The  rack  and  pinion  of  the  form  shewn  in  Fig.  7* 
produces  a  similar  effect.  When  the  teeth  of  the  pinion 
P  have  acted  upon  one  side  of  the  rack,  and  begin  to 
enter  upon  the  circular  end,  a  small  lateral  motion  ia 
given  to  the  rack  by  means  of  the  iointed  pieces  a  b, 
cd,  which  brings  the. other  side  of  the  rack  within  the 
action  of  the  pinion,  and  enables  it  to  work  on  the  op« 
posite  side  to  produce  the  returning  motion. 

5.  The  contrivance  shewn  in  Plate  CCCLXVI.  Fig. 

Fig.  8.  8j  consists  of  a  plate  of  metal  AB,  with  a  number  of  rec- 
tilineal openings  ab^  cd  cut  through  and  through  it 
Behind  this  plate,  and  very  near  it,  is  another.  MN,  in 
:irhich  a  spiral  aperture  marked  with  a  dotted  line  is 
also  cut  through  and  througlb  If  small  cylinders  r,# 
are  placed  in  the  opening  at  the  initersection  of  the  spi- 
ral and  the  rectilineal  apertures,  it  ia  obvious  that  these 
cylinders  will  approach  to,  or  recede  from  the  axis,  by 
turning  the  plate  MN,  as  they  must  always  be  found 
at  the  points  of  intersection.  If  two  contrivanoes  of 
this  kind  are  placed  together*  as  shewn  in  jthe  section. 
Fig.  8»  and  if  the  small  cvlinders  r.»  «,  in  each  set  of 
plates,  are  connected  with  one  another  by  means  of 
atraight  rods  n  »,  nn^  these  rods  will  form  the  circuro- 
lisrence  of  a  dmm  of  agrcater  or  less  diameter^  accord* 
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ing  as  the  cylind^  r,  s  recede  from,  or.  approach  to, 
the  centre.  By  this  means  an  expanding  crane  is  form- 
ed, by  which  the  relation  between  the  power  and 
weight  can  be  varied  at  pleasure/  This  is  the  princi- 
ple of  the  expanding  crane  invented  by  Mr.  Robert 
Hall,  and  described  in  the  Transacliofis  of  ike  Society 
of  Arts,  vol.  xif.  and  in  the  PhiL  Mag.  April  1804. 
See  also  the  Repertory  of  Arts,  vol.  xvii,  p.  1 1.  An  ex- 
panding pulley  upon  a  different  .principle  is  described 
in  Part  II.  Chap.  III. 

6.  Another  contrivance  is  shewn  in  Fig.  9,  where  AB 
is  a  whj^I  turned  by  a  winch  or  by  a  belt  upon  its  cir- 
cumference. Its  exterior  part  is  cut  into  teeth,  the  form 
of  which  may  be  varied  according  to  the  nature  of  the 
case.  A  small  rod  a  b,  supported  between  two  guides 
m,  n,  has  one  of  its  ends  a  bearing  upon  the  teeth  of  the 
wheel,  while  its  other  extremity  b  buts  against  a  spring 
#.  As  the  wheel  AB  turns  round,  an  alternating  rec- 
tilineal potion  is  obviously  communicated  to  the  rod 
a  b.     M.  Zureda,  an  eminent  Spanish  engineer,  has  ap- 

1>lied  this  contrivance  to  a  machine  for  pricking  holes  in 
eather  for  inaking  cards,  and  it  has  also  been  employed 
in  the  manufacture  of  fishing  nets.  See  Leupold'is^ 
Theatrum  Machinarum,  tom.  ii.  pi.  36,  fig.  3.  If  all  the 
teeth  in  AB  were  reduced  to  one,  the  surface  of  the 
wheel  would  be  an  inclined  plane,  and  the  oscillations 
of  a  6  would  be  performed  in  every  revolution  of  the 
wheel. 

7.  A  very  ingenious  mechanism,  invented  by  M.  Zu- 
reda, is  shewn  in  Fig.  10,  where  AB  is  a  cylinder  turn- 
ing round  its  axis  eiUier  by  the  handle  H,  or  by  a  belt 
going  round  a  wheel  at  one  end  of  it.  On  its  surface 
are  cut  two  opposite  grooves  like  the  threads  of  a  screw, 
which  unite  or  run  into  one  another  at  both  ends'  of 
the  cylinder.  The  lower  extremity  b  of  the  small  rod 
a  b  exactly  fills  this  groove,  and  its  upper  end  a  has  a 
head  attached  to  it,  which  runs  in  a  groove  made 'in 
the  frame  CD.  By  turning  the  handle  H,  the  rod  a  b 
follows  the  spiral  direction  of  the  grooves  till  it  reach* 
es^he  end  B ;  and  as  this  end  of  the  groove  communis 
cates  with  the  commencement  of  the  opposite  groove, 
the  rod  a  b  returns  to  its  original  position  by  the  op« 
posite  groove.  See  Lana  and  Betancoyrt's  E^sai^  ^fc 
p.  62.  Edit.  181 9.  If  the  cylinder  in  this  mechanism 
IS  converted  into  a  cone,  the  path  of  the  small  rod  a  b 
may  have  any  inclination  to  the  axis  of  the  circular  mo- 
tion. 

8.  Two  analogous  contrivances  are  shewn  in  Fig. 
11  and  12.  A  wheel  AB,  Fig.  11.  turned  by  a  handle 
H,  or  by  a  belt,  has  a  projecting  pin  or  cylinder  C, 
which  is  made  to  move  with  a  little  play  in  the  rec- 
tilineal groove  DE,  cut  in  a  cross  piece  D£,  attached 
to  the  ascending  and  descending  rod  a  6,  supported 
■vertically  by  the  guide  mn.  As  the  wheel  turns,  the 
cylinder  C,  acting  upon  the  lower  side  of  the  grooive, 
depresses  a  b,  and  bringing  it  to  its  lowest  point,  it 
raises  it  by  acting  upon  the  upper  side  of  the  groove, 
and  thus  gives  the  beam  a  6  a  rectilineal  alternating 
motion  As  the  quantity  of  descent  or  ascent  is  always 
eoual  to  the  versed  sine  of  the  arch  described  by  the 
wneel,  the  motion  of  the  beam  a  6  is  very  slow  at  the 
beginning  and  end  of  each  oscillation,  and  varies  ra« 
pidly  towards  the  middle. 

This  want  of  uniformity  is  remedied  in  the  contn* 
vance  shewn  in  Fig.  12,  where  the  groove  DE,  instead 
of  being  rectilineal,  is  formed  into  two  similar  curves, 
as  shewn  in  the  Figure.  In  order  that  the  beam  a  b 
may  descend  through  equal  spaces  o  1 ;  1,  2 ;  2,  3,  &c. 
while  the  pjivot «  describes  the  equal  arcs  «  i ;  l,2oftfae 
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AcffOBQi   aqRdipDJtitfQtwiiHiiilliilltellointpof^el^^ 
•f  «>iitfi.   be  at  the  poiate  1^  8,  8  fif  di?  mliui  of  the  wheel,  whilf 
▼anicii  foe  ^^  ^^^  ,  jg  ^t  ii^  diviaJon*  1,  2,  3,  *c.  of  the  qiwr 
JS'SSSi  *»»^^*« ««•••    Hencetheili8t«noe^l,l,?,2;be. 
into  •no-   tveen  the  quadrant  and  the  c^rvilu^  groove  m^st  b^ 
ttacr  of  a   takea  equal  to  #  1,  #%  iS  of  the  tbAiv^    Th^  9ther 
^UTtratii    quadranu  of  the  curve  are  formed  i|i  the  stflne  manner. 
^^^^      But  it  must  be  noticed,  tW  if  the  pji^ot  *  c^i^ses  the 
"  ^  '-"^  beam  e  A  to  move  through  a  apace  exaqtly  cqqal  to  ^h^t 
it  moved  through  when  it  described  t^^  fir^t  q^adr^nt, 
then  the  curves  must,  cross  one  anqther  at  s  like  the 
figure  00  .    If  it  ia  requured  that  the  bpi^n  a  A  v^oy^^ 
tfirough  a  smaller  space  in  the  Sd  thun  in  the  1st  qua^- 
drant,  then  the  Ihrm  of  the  curves  mus^  be  that  in  Mie 
figure,  where  the  two  branches  are  aeiMPatec}  <|t « j  b»it 
ifit  is  required  that  the  beam  should  dwppibe  9  gr^^ 
er  ^paoe,  then  the  curves  will  press  c^0  ^npiJb^r  at  twp 
poinu  thus  oOdd.    AU  this  is  so  g}>yiauj||  that  1^ 
sesFOely  reqiiues  any  farther  illustraliqR. 
Wi$*  ISL  9-  Another  contrivance  is  sheiifn  in  Vjg,  l^  ^fheif^ 

,  AB  is  a  doohle  rack  widi  cincube  end/b  dnveR  by  a 
pitnoa  P,  which  can  mosw  frei^v  in  A  f^^e  p^  n  cn$ 
ip  the  cross  piece  CP  |  then  if,  when  thft  IttOPOP  P  comiA 
to  the  end  n,  the  arq|actrog  piece  a  meet^  the  ypHng  «> 
ihe  fnnion  P  will  deaeend  io  its  groove,  f4Pkd  carry  bactt 
the  other  side  of  the  radc,  so  that  the  alternate  r^iU* 
neal  motion  of  |he  rack  will  thua  be  kept  up  coQtiivilLlly* 
Fig,  14.  iO,  Another  contrivance  is  shewn  in  {%.  14,  where 

AB  is  a  concave  toothed  if  heel,  in  whidi  moihfff  wheel 
C  of  half  iU  diameter  works.  If  this  wheel  C  19  dri- 
ven by  a  handle,  so  as  to  mqke  it  revolve  within  the 
other,  any  point  of  its  circumference  will  describe  • 
straight  line.  This  is  obvious  from  our  article  £?ipYr 
CLoiD,  voL  is.  p.  184,  whece  it  is  sh^wn,  that  |he  inte- 
rior eptcydoid  thus  described  is  a  straight  line 

In  all  the  pseoeding  contrivances,  the  rectiUpeal  el* 
temating  motion  is' performed  in  a  psib  which  has  ab* 
sdutely  this  same  position  in  every  ^uccesaive  oaeille- 
tion.  It  may  iiowever,  often  be  necessary,  thalt  this 
path  should  be  different  in  diicrent  oscillations*  If>  for 
e(|aip|de,  we  wiah  to  bruise  any  thing  with  a  atanipers 
it  may  be  required  that  the  stamper  3ioukl  not  alHrsye 
lUl  upon  the  same  spot,  but  should  atnke  diSerent  placet 
at  diperent  times.  The  foUowiag  oantrivancse  for  pro* 
dooing  this  eompomid  rectilineal  aHeroating  mptioA  baa 
been  proposed  by  Dr.  ^rewster. 

1 1.  Lot  it  be  required  to  raise  a  stamper  vevticaUy* 

so  that  it  shall  g^r^  dsffetent  pbices  at  the  epA  of  di& 

fevent  osciUatiens.    If  the  reoti^ngles  A,  B,  €,  I>,  r^ 

Fig.  15.      psesent  the  enr?iline«l  acting  surikees  of  four  wippe 

%ii\g  in  difitrsnS  plsnes,  lei  grooves  ab,j^  ¥beQnt  io« 

so  two  of  them,  so  as  (e  oondact  laterally  die  pio^  4V 

tvrcgeedng  point,  fyy  w^ich  the  stamper  is  raised^  and 

Jet  the  otiMr  tm^  have  similar  gfooyes  cd,  c  &  cut  iw 

an  oppos^dfr'eetion.  Then  when  the  piac^the  stanppr 

er  is't^Een  up  at  the  p(^t  a  pf  tii^  g>no«e  npoB  A«  ft 

w^U  be  conducted  in  the  groon^  o^,  and  quitted  ^t  ^ 

ao  as  to  have  received  a  laleeal  displacement  equal  to 

•  a\    It  will  then  be  taken  up  by  fh^  poii^  a^  of  the 

ippoove  a' ^  of  the  wiper  B,  and  in  like  snannee  con? 

ducted  to  b\  where  it  falls.    The  next  wiper  C  wilt 

take  it  up  at  the  point  c  of  its  groove,  and  conduct  it 

••nciivaD*    back  again  to  </,  where  it  Quits  it ;  and  here  it  is  taken 

cc«  fprpvi;^  up  by  the  fourth  wiper  t>  jit  c,  ^and  conducted  by  the 

.  ▼«rU»if  f      gfOQVf  C 1^  t«  the  ppu^t  where  it  was  when  it  was  taken 

rpntiovjgtj^   ^p  by  the  wmer  A-     The  only  practical  aifflculty  in 

•>.r<...io^         this  consti-action,  consists  in  guiding  the  stamper  dur- 


circular 
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fx^  unpn  awheel,  1^  rafwff  %  f^ff»  hammer  AB  <i)^«tt 
movei|We  r9i^nd  a  centre,  as  in  Fig,  1,  Plate  pCCLXVL  ^\  ~n^''- 
wh^re  the  t^U^  or  wipers  are  fixed  upon  a  straight  line  gh'JjVri?* 
instead  pf  a  wheel.  An  application  of  this  mechanism  on«*IlS!;5 
is  also  shewn  in  a  macqme  u^d  in  bleaching,  reprp«  intoRnoN. 
seititefl  in  Plate  L V.  Fig.  6.  This  contrivance  admits  tHf r  ofa 
of  nyip^OHS  varieties,  but  they  are  all  precisely  the  different 
8§me  in  prjpciple*  j^^*"?* 

2.  Another  coi^trivance,  shj^wn  in  Plate  CCCLXY^-  p^;^!  ^ 
Fig.  l^  conpists  of  ^  wheer  AB  ^ijh  of^e  tooth  as  \\  lv.  ^ 
y^^Tf,  or^n  inclined  plane  NfN  filled  upqn  iu  outer  Pig.' ^. 
nn^.     This  ptapf  acts  a^nst  the  extremity  a  of  a  Pi^te 
crooked  levfr  a  be,  a^4  g^^^  i^  ^^  alternating  vibrat-  ccclxvl 
iqg  ^iqtifui  round  the  centre  C,  tiie  esftremit^  a  hieing  ^ig-  ^^ 
always  pT^e^  A/|(nnst  the  plane  ip  its  returning  asipi|« 
latioD  l^y  the  spnpg  ^*    Ii  the  hent  anp  C  ^a  of  th^ 
lever  is  h^ayi^r  tl^fii^  the  other  arm*  the  spripg'  will  h^ 
upneces^ry,  as  the  lever  ^ill  return  Ijl^  i|  peni|u|ua| 
by  its  own  gravity!     The  plane  of  tne  wheel  inay  luive 
lyiy  posidari  with  nsgard  to  the  horiaqo. 

5.  Another  pieee  of  medianiam  for  thia  purpose  is 
*m9  W  P«.  17,  F>Ww  A  if  a  whe^l  pflitly  U^oi^^^ ;  pig.  1% 
SPfr  B,  p  QMi/ef  tn^o  topthiid  wljeel^  ^pon  ^  ^n^p  ew 

0^.  4^r  t^e  t^lhctd  i|rch  of  A  h^s  driven  the  wheel 
B  thvojagh  a  oe^n  arch,  it  then  quits  it,  ipid  begips  to 
i|ct  upon  C  in  an  opposite  direction,  by  whidi  meanean 
alMr^at^  cjrcidar  niotion  is  commqnica^dtptheaxisDE* 
4».  A  x:oDtrivaiice  invented  by  M.  ^t.  Cvr,  for 
chapping  an  unifonn  circular  n^otion  in^o  ^n  alterni^V 
];ig  circular  motion,  the  velpcity  varying  a^;<;ording  to  4 
given  law,  is  ?hewn  in  Plate  CCCLXVL  Fig.  18.  The  Pig.  If^, 
use  of  it  is  to  cpnstrupt  equa|t9n  cjoclcs.  'fbe  annual 
Wh/?el  4  carripf  ^be  e^uf  tion  curve  5PD,  in  the  rim  of 
^hieb  i#  CMJ  ^  ffvqaye,  ip  Ufhich  the  pivot  t  is  guided, 
Tfiis  pivfit  is  cqnpefijg4  ^ith  tj?e  levers  flF  an^  $G, 
the  latter  of  which  is  attached  to  thfi  CfUjinon  H^  whicb 
qs^es  the  myiq^  l^i}  H|,  so'  J^  it  i^lowf  .the  vi-  , 
b^Mon  of  tt\iB  CH^ye  ip  more  Ui«^  qi^e  half  of  the  cir« 
9yi9fe;p:ences  (^the  minute  dial,  and  whjch  is  sqfiicient^ 
fi^r  narking  th^  in^qfii^ities  arising  from  the  equation* 
Siee  ffqfhinu  Approuviet,  tom.  Jii.  No.  146.  tqm.  ir* 
I^Tp.  £35,  26a  278.  torn.  vii.  No.  488,  4^5 ;  for  other 
9pntrivanoes  of  this  Jcind,  see  Houotoov,  vol.  xi-  p  HI., 
d.  Xhe  crank,  which  ^e  h^ve  alrei)dy  described  io^ 
p.  ^81,  is  JinoMfer  contrivance  for  cpq verting  an  al^err 
natiif ^irci})ar  ^iqtion  into  a  continuous  cincplar  faotioi|l 

6.  The  spn  apd  planet  wheel,  invented  by   Mr. 

m%  w4  rgpif ftent^d  ip  Plfite  pccLl^ V.  Fjg.  2a. 

i|  eisff  a  G09;L|^v4^nce  £!(«t  the  sai^e  pnrpo^f.   Sp^  p.  iSSU 

7.  T<V  \^yv  pf  ILs^rouat,  Y^hefe  the  r^tchef  whee^ 
is  cjrct|1af,  likewisfi  answers  the  same  purpos^.     See 
page  581  and  583,  and  Fig.  I«,  Plate  CqCLKV.    Wa 
«my>ivepce  adn^i^  of  the  modificfiMpn  shewn  in  ¥\g.  a  9,  Fjff.  Ill 
Fls^  P.CCJ.XV;.  wher^  the  lev^  4P  turi>s  rpijin^ 

th^  ppint  C,  abovfs  and  ^]oyf  whiflh  ar^s  twn  rods  E,  J), 
Wftrfl^yp  rown^  pips  on  AB,  ^4  ^obm^  af  their  q^h^ 

•*uTwxf  ^^r^^^  "^^^  the  9»«1<H»  #r  tf^  o^rtt 
Whgil  MN.  WhfRP  *e  ie»d  B  v»  pushed  K^n^^  $he^ 
Whfel,  ^  m4s  ftf  ^he  j;9ds  ]i,  D  p^s^  ugainst  i^p  spip^ 
dtes,  ^  4riw  Ihe  whfle}  rmwd;  anrf  y^hep  B  ^^vef^ 
bpfikw^f  ff<wn  ;M»e  wbgel,  the  rods  D  am^  p  fa))  t^n^ 
*P  fpWdles  ^^jgh  <hcy  fWPfil^ly  ffiteJ  9^  wop  thf 

auJwgMfnt  «4p4^s,  whwh  4hfy  pus)^  fww^^  (he 
¥f *t  iMm^niw  K*r/»tiflp  ^f  BC. 

8.  The  various  escapeme^  ;^hi9h  »«  l!r»4^«cnEh^ 

11^  w^^vp^  UfWfH^ff^f.  way  AiiP'Mp  ^mfiH  m  *» 

€l»#  ^f  ej«ww«;y  PWWnirs* 

a.  4  ^eijy  ing%f^'uu^fimPi\YVW^fiw  ^m^mg  a  cy^ 
«rt<W  f^Q^WHW  i«%t9-a  ^|¥?»|f r  #»t#ffi#«g  flWKm  bM 
bfif n  jpsiic)  by  )«^Mf^  )RqU»i4  W  g»T"Mr  J> 
tion  ta  thiK  j;q0^f»if)g  fmsn^fyM^ 
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represeDted  in  Pi^.  20.  Plate  CCCLXVI.  where  AO^ 
BO,  are  the  two  reflectors  moving  round  the  points  x  x, 
as  centres.  They  are  attached  to  plates  of  brass  cd,  cd, 
whose  breadth  exceeds  that  of  the  reflectors,  so  as  to  al- 
low their  extremities  to  descend  below  the  point  O.  A 
double  spring  y  x  xy,  presses  upon  the  bacK  of  the  re- 
flectont,  ana  keeps  them  in  contact,  as  shewn  in  Fig. 
20.  and  is  sufficiently  elastic  to  allow  them  to  open,  as 
in  Fig.  21.  The  milled  head  MN  carries  at  its  other 
end  a  veiy  eccentric  button  or  wheel,  the  least  diame- 
ter of  which  is  seen  at  tn,  Fi^.  20.  and  the  greatest  at 
m.  Fig.  21.  In  the  first  position  it  has  allowed  Uie  re- 
jectors to  come  into  contact  at  O,  and  in  the  other  it 
has  forced  them  open  into  the  position  of  parallelism. 
By  turning  the  milled  head,  and  consequently  the  eo 
centric  button  attached  to  it,  the  lower  ends  of  the  re- 
flectors may  be  brought  to  any  distance  less  than  OO. 
See  Dr.  Brewster^s  Treatise  on  the  Kaleidoscope,  p.  90, 98. 

VL  Contrivances  Jbr  converting  a  RedUineal  aliermUing 
imb  a  Circular  aUemaihut  motion. 
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verting  a 
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ternating 
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Plate 
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Fig.  22. 


Fig.  23. 


Fig.  21. 


Fig.  25. 


Fig.  26. 


The  pieces  of  mechanism  whidi  have  been  invented 
for  this  purpose,  are  of  venr  great  use  in  the  arts,  and 
deserve  to  be  carefttHy  studied  by  those  who  are  pro- 
fessionally occupied  with  the  construction  of  machinery. 

1 .  A  very  simple  contrivance  of  this  kind  is  shewn 
in  Fig.  22.  Plate  CCCLXVI.  where  AB  is  a  lever  mov- 
ing round  C.  The  two  extremities  of  a  rope,  fasten- 
ed at  the  points  D,  F,  pass  round  the  semicircle  D£F, 
and  afler  crossing  below  £,  pass  over  two  sheaves 
M,  N.  If  we  turn  the  lever  round  C,  by  depressing  B/ 
the  point  L  of  the  rope  will  obviously  move  towards  N, 
and  if  we  raise  the  extremity  B,  the  same  point  L  will 
return  to  its  former  place.  Hence  this  point  receives  a' 
rectilineal  altemating  motion  from  the  circular  alter- 
nating motion  of  the  lever. 

2.  ^he  contrivance  represented  in  Fi^.  23.  and 
known  by  the  name  of  zig-zag,  or  lazy  scissars,  pro- 
duces a  shnilar  effect.  All  the  pieces  of  which  it  is 
composed  are  jointed,  or  have  a  common  pivot  at  the 
place  of  their  intersection.  When  the  ends  M,  N  are 
made  to  open  or  shut  round  the  pivot  B,  the  points  A 
and'B  approach  to  or  recede  from  one  anotner  in  a 
regular  time.  See  Machines  ApprouvSes,  tom  vi.  No. 
429-  Besson's  Theatre  des  Instruments  de  MathemO' 
iique,  Lyon  1579 ;  »nd  Boignis'  Essai,  ^^e.  p.  1 65, 164.' 

3.  A  third  contrivance  for  the  same  purpose  is  re- 
presented in  Fig.  24.  which  is  nothing  more  than  the 
common  bow  used  by  watchmakers  for  drilling  holes. 
The  cord  AB,  passing  round  the  sheave  C,  gives  the 
latter  a  circular  alternating  motion  when  the  bow  is 
drawn  backwards  and  forwards. 

4.  A  lever,  with  two  arched  heads  or  ends,  working 
in  a  vertical  rack,  or  raising  a  weight  by  means  of  a 
chain  passing  over  the  arched  ends,  the  weight  de- 
scending by  its  own  weighty  is  also  a  machine  whidi' 
produces  the  same  effect. 

5.  In  Fig.  25.  the  wheel  AB  apjproaches  to  the  point' 
C,  by  turning  it  round  its  axis  in  one  direction,  and 
recedes  from  it  by  turning  it  round  in  the  opposite  di- 
rection. The  ropes  AC,  BC,  being  twiiited  round  the 
axis  CD,  necessarily  shortens  the  distance  between 
A  B  and  C,  while  theii  untwisting  increases  that  dis- 
tance. This  contrivance  is  often  used  for  drillikig  <Mf 
boring  with  the  extremity  D. 

6.  Another  contrivance  for  this  purpose  is  shewn  in 
Fig.  26.  where  the  rod  a  b  rises  and  descends  verti- 
cally, between  the  two  guides  ^fnH,mn,  by  means  of 
the  idtemate  circular  motion  of  the  lever  AB  moving 
round  the  centre  C,  and  connected  with  a  6  by  the 
rule  BDy  having  an  ttda  of  motioQ  at  eadi  end. 


7.  The  ingenioas  ccntrivatiee  Wented  by  Mr.  Walt, 
fofr  giving  a  rectilineal  motion  to  the  piston  of  the  cy- 
linders of  his  steam^enn^ines,  by  means  of  the  drcalar 
altemating  motion  of  the  beams,  belongs  to  this  daaa  of 
madiine?,  and  will  be  found  described  in  our  artide  on 
the  STEAM  ENOiNC.  It  IS  csllcd  the  paraUd  moUon,  and 
admits  of  many  varieties.  The  history  of  tills  beauti- 
iul  machine,  which  has  been  erroneously  given  fay  MJ 
Prony,  (as  Mr.  Watt  himself  has  often  informed  us) 
will  be  found  in  Dr.  Robison's  System  of  Mechameal 
Philosophy,  vol.  ii.  p.  152.  Mr.  Watt  did  not  bor« 
row  the  idea  of  the  parallel  motion,  as  Prony  as- 
serts, from  Suardi's  pen;  and  it  is  remaikable,  that 
the  very  first  and  tfidest  form  in  which  Mr.  Watt  mod 
the  parallel  motion,  is  the  same  as  that  which  was 
brought  forward  by  M.  Betancourt  as  a  new  invention, 
and  described  in  Prony's  Architecture  Hydraulmue, 
Part  iL  p.  67-  and  12S.  See  our  article  Steam  En- 
gine, where  the  fullest  details  respecting  this  iiige« 
nious  contrivance  will  be  given. 

8.  In  Fig.  27.  Plate  CCCLXVI.  we  have  represent: 
ed  a  very  ingenious  contrivance  employed  in  Dr. 
Brewster's  Universal  Kaleidoaeope,  as  constructed  by 
Mr.  Ruthven,  and  l^  whldi  an  altema&g  drcular 
motion  is  given  to  the  reflecting  mirrors  by  a  rectiliiieal 
altemating  motion.  It  consists  of  a  frimie  of  brass 
ABEFGH,  the  two  sides  of  which  AB,  FH,  are  kept 
together  by  four  cross  pieces  ah,cd,  &&  the  other  two 
corresponding  to  these  being  invisible  in  the  ^gure. 
The  two  reflectors,  the  ends  of  whidi  are  seen  at  A'O, 
B'O,  are  each  fixed  to  a  plate  of  metal  p  p>  a  section 
of  which'  is  seen  in  Fig.  28.  £adi  plate  of  metal  haa 
four  cylindrical  pins  p,  p,  &c.  both  on  its  umer  and  un- 
der edge.  The  two  pms  nearest  the  ends  of  the  re- 
flectors pass  through  openings  in  the  cross  pieces  a  6, 
cd.  On  the  top  of  the  fVame  is  placed  a  plate  of  brass 
MNQP,  in  which  are  cut  grooves  ef,  gh,  kl,  mn; 
ej'snd  kl  being  parallel  to  ^ch  other, and  also  g h  a<id 
m  n.  This  plate  can  be  pushed  forwards  and  faacKwards 
between  the  cross  pieces  ab,  cd,  by  means  of  a  button 
S,'  fixed  upon  the  plate^  and  as  the  middle  pinsp,p, 
attached  to  the  plates  whidi  carry  the  reflectors,  pass 
through  these  grooves,  any  change  in  the  position  of 
the  plate  MQ  produces  a  change  m  the  distance  pp  of 
tiie  pins,  and  consequentiy  in  we  distance  of  the  upper 
edges  of  the  reflectors.  By  pushing  the  button  S»* 
therefore,  to  the  left,  the  upper  edges  of  the  reflectors 
may  be  brought  into  contact ;  and  by  pushing  it  to  the 
ri^t,  they  may  be  separated  to  any  distance,  depend- 
ing on  the  lengdi  and  mdination  of  the  grooves  ej,  g  k» 
A  similar  plate  with  a  similar  button  is  placed  upon 
the  lower  edges  of  the  reflectors,  so  that  we  are  fur- 
niqhed  witii  tiie  means  of  giving  the  plates  any  indhoa* 
tion  to  eadi  other,  or  placing  tiiem  at  any  distance  witii- 
in  certain  limits.  If  the  lower  edges  of  tfate  plates  are 
brought  into  contact,  by  pushing  the  lower  buttotfi  to  the 
lefty  we  can  vary  the  angle  of  weir  inclination,  or  give 
them  a  circular  motion  round  their  common  section, 
by  pushing  the  upper  button  either  to  tlie  right  or  to 
the  left.  See  Dr.  Brewster's  Treatise  on  the  Kaladom 
joope,  p.91,9^ 


CHAP.  IV. 

ON  THE  B£OULAT10N  OF  MACHINERY  BT  MEANS  OP  FLY- 
WHEELS AND  OTHER  CONTRIVANCES. 

Amid  the  great  variety  of  machines  which  have  l>eeii 
ap{^ied  to  the  practical  purposes  of  life,  thoe  is  acaioe- 
ly  one  in  which  there  is  not  a  deviation  fiom  a  am* 
ftnnity  of  iietioD,  arising  cstfaer  fion  the  nature  of  the 
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J  power^  from  the  nature  of  the  machineiy  to 
wliich  it  is  aopli^,  or  from  the  nature  of  the  work  to 
bepeifbrmed. 

1.  When  horses  or  men  are  the  first  movers  of  ma- 
chtneryj  the  mechanical  force  which  they  exert  is  liable 
to  great  variation.  When  fresh  and  vigorous,  they  act 
wiUi  considerable  force  and  steadiness ;  but  after  puQ- 
in^  for  some  time,  the  commencement  of  fatigue  im- 
pairs their  activi^;  and  when  they  have  to  strive 
iwainst  a  great  resistance,  they  indulge  in  frequent  and 
short  relaxations,  and  then  recommence  their  labour  wiQi 
renewed  vigour.  A  constant  variation  in  the  veloci^ 
of  the  machine  is  the  necessary  consequence  of  this  un- 
equal action,  and  by  this  means  the  conununicating 
parts  of  the  machinery  are  not  only  injured,  but  the 
work  itself  is  often  ill  performed,  and  the  animal  is  sub- 
ject to  additional  fatigue  in  dragging  the  whole  ma- 
chinery from  a  state  ot  resL 

2.  When  the  first  mover  is  inanimate,  an  inequality 
of  force  evidently  arises  from  a  variation  in  the  velocity 
of  the  wind,  from  an  increase  or  diminution  of  water, 
arising  from  sudden  rains.and  great  droughts ;  or  froin 
an  increase  or  decrease  of  steam  in  the  boiler,  arising 
from  a  variation  in  the  heat  of  the  furnace.  In  the 
spiral  sprini^  too,  its  force  is  a  maximum  when  it  be* 
gins  to  uncoil  itself,  and  it  gradually  diminishes  till  its 
force  is  entirely  exhausted. 

3.  A  desultory  motion  in  madiines  arises  also  from 
the  nature  of  the  machinery  by  which  the  power  is  vp* 
plied.  In  the  single-stroke  steam-engine  the  impelling 
power  is  so  unequal,  that  for  two  or  three  seconds  it 
does  not  act  at  all;  and  even  in  Uie  double-stroke  steam- 
engine,  the  beam  and  all  its  appendages  are  brought 
compl^ly  to  rest,  and  must  be  again  dragged  into  mo- 
tion at  the  returning  stroke.  In  applying  his  power 
by  means  of  a  crank,  a  man  exerts  the  greatest  iforce 
when  he  pulls  the.handle  upwards  from  the  height  of 
his  knee ;  and  his  force  is  a  minimum  when  tlie  handle 
being  in  a  vertical  position  is  thrust  from  him  in  a  hori- 
Bontiu  direction.  Hence  Desaguliers  found,  as  we  have 
already  stated  in  p.  565,  col.  i.  that  when  this  irregulari- 
ty was  corrected  by  placing  two  handles  at  ru^ht  azigles 
to  one  another,  and  making  two  men  drive  them,  their 
individual  action  was  85,  whereas  with  one  handle  it 
was  only  30. 

4»  A  variation  of  velocity  may  frequently  arise  from 
the  nature  of  the  work  to  be  performed.  In  thrashiqg- 
mills  on  a  small  scale,  when  too  much  of  the  com  is 
taken  in  by  the  fluted  rollers,  the  increase  of  resistance 
immediately  retail  the  machinery,  and  communicates 
a  desultory  motion  even  to  the  water-wheel  itself.  In 
the  pile  engine  invented  by  M.  Vauloue,  a  similar  va- 
riation arises  from  the  nature  of  the  work,  ,which  is  to 
raise  a  great  weight  in  order  to  drive  piles.  The  ma- 
chine IB  drawn  by  horses*  and  as  soon  as  the  ram  or 
weight  is  elevated  and  discharged,  the  resistance  against 
which  the  horses  have  been  struffglinff  is  suddenly  re- 
moved, and  they  Vould  instant^  fafl  to  the  ground 
were  not  this  sudden  diminution  m  the  resistance  coun- 
teracted by  a  mechanical  contrivance. 
'  Having  thus  pointed  out  the  causes  of  a  variation  in 
the  veloaties  of  machines,  we  shall  now  consider  tlie 
contrivances  by  which  their  motion  may  be  rcgidated 
or  rendered  uniform. 

Sect.  I.    OmFfy  Wkeeb. 

The  simplest  of  all  contrivances  for  regulating  ma- 
diinery  are  fly-wheels,  which  are  nothing  more  than 
la^  heavy  wheels  driven  with  great  velocity  by 
the  machinery  to  which  they  are  •attached.  One  of 
these  wheels  is  shewn  at  W  in  Flate  CCXXXIX. 


cei. 


Fig.  19«,  and  others  will  be  seen  m  our  plates  illustra-  Oo  the  w. 
tive  of  the  article  on  the  Steam  Engine.  ^iw^r 

When  a  fly-wheel  is  p\xt  in  motion  it  derives  a  very  ^^^^f 
high  momentum  from  its  great  weight  and  velocity,  s^. wheels 
and  ofiay  therefore  be  regarded  as  a  sort  of  reservoir  of  and  other 
power  by  which  the  machine  is  supplied  with  velocity   contrivan- 
whenever  there  is  any  defalcation  in  the  moving  power, 
any  intervals  of  rest  arising  from  the  nature  of  the  ma- 
chmery,  or  any  inequality  of  resistance  arising  from  the 
nature  of  the  work  to  be  performed.  In  the  single  steam- 
engine,  for  example,  while  the  piston  is  descending,  and 
when  no  impelling  power  is  exerted,  the  momentum  of 
the  fly  keeps  up  the  rotatory  motion  of  the  machinery 
till  the  impelling  force  is  agam  exerted  during  the  ascent 
of  the  piston.    In  Vauloue's  pile  enginje,  when  the  re- 
sistance is  suddenly  removed,  the  horses  are  prevented 
frcnn  falling  solely  by  the  momentum  of  a  heavy  fly* 
wheel,  against  which  their  force  is  exerted  till  the  ram 
or  weight  is  again  raised.    Fly  wheels  are  sometimes 
made  with  vanes  which  regulate  the  descent  of  a  weight 
by  the  increased  resistance  of  the  air ;  but  they  are  not 
much  used  in  machinery. 

Sect.  II.  On  Contrivances  for  preventing  irregulnrilies 
in  the  Motion  of  Machines,  &y  regulating  the  variaBle 
actions  of  the  First  Movers, 

Although  a  fly*  wheel  is  capable  of  counteracting 
the  effects  of  unavoidable  variations  in  the  impel- 
ling power,  yet  it  is  always  preferable  to  prevent 
these  variations  when  it  can  be  done  by  regulating 
the  action  of  the  first  mover.  The  inventions  which 
have  been  employed  for  this  purpose  exhibit  much  in- 
genuity, and  merit  the  attentive  study  of  the  engineer. 
One  of  the  most  ingenious  of  them  is  certainhy  the  con- 
denser of  forces  invented  by  M.  Prony,  whicn  we  ^all 
describe  in  his  own  words.  ' 

1.  Prong's  Condfnser  of  Forces. 

"  Any  machine  being  constructed,  to  discover,  with- 
out making  any  change  in  the  construction;  a  method 
of  transmitting  to  it  tlie  action  of  the  first  mover  by  ful- 
filling the  following  conditions,  namely, 

1st,  That  it  may  be  possible  at  pleasure,  and  with 
great  speed  and  facility,  to  vary  the  resistance  against 
which  the  effort  of  the  first  mover  must  continually 
make  an  equilibrium  in  limits  of  any  required  extent. 

2(7,  That  the  resistance  being  once  regulated,  shall 
be  rigorously  constant  until  the  moment  when  it  is 
thought  pro^r  to  increase  or  diminish  the  same. 

Sd,  That  in  the  most  sudden  variations  of  which  the 
effort  of  the  first  mover  may  be  capable,  the  variation 
in  velocity  of  the  machine  shall  never  undergo  a  solu- 
tion of  continuity. 

M.  Prony  applies  his  solution  of  this  problem  to  the 
djmamic  effect  of  wind,  but  it  will  be  easy  to  apply 
it  when  other  first  movers  are  used. 

In  the  section  and  plan  of  the  machine,  exhibited  in 
Plate  CCCLXVII.  Fig.  1,  and  «.  00  represents  the 
vertical  arbor  to  which  vrindmill  sails  are  adapted,  eeee 
is  an  assemblage  of  carpentry,  of  which  one  of  the  ra- 
dii O  e  carries  a  curved  piece  &  d  of  iron  or  steel ;  ver- 
tical axes  of  rotation,  aaa being  placed  round  the  axis 
00,  also  divide  the  circumference  in  which  they  are 
found  into  equal  parts. 

Each  of  these  axes  carries  a  curve  ay*  of  iron,  steel, 
or  copper,  so  situated,  that  when  the  wind  acts  upqn 
the  sails,  the  curve  b  d  presses  against  one  a£  the  curves 
ay^  and  causes  the  vertical  axis  to  which  this  last  curve 
is  fixed  to  make  a  part  of  a  revolution. 

The  curvesi'dand  a|/mustbe  sodispoaed,  that  when 


On  coatrU 

vaiwcsfor 

prefttiUng 

irregulari- 
ties In  the 
motion  of 
macbines, 
1»j  regulat* 
ing  t^  ▼■- 
riable  ac- 
tioni  of  the 
flrit  moT* 
ere. 

Prony'e 

condeneer 
of  forces. 


Plats 
cocLxvri. 
Figs.  1.  and 
2. 


SS8 


}VIECrtANrcJ&. 


km  V^^.  t  tf  trii^  Vi  iim  itft  hrie  oftM  trurr«s  ti/,  tt  dhA  kt 
vancei  fSr  the  same  insWlt  B^nto  kct  iipoM  tile  ft>BowiniF  teiirvfe. 
y-^^%'  f^e  Aomb^  ttf  ^  Vhid)  u^  |yn>videa  Wi»  these 

A.' *     

b^-^uut^  %  its  clmtire  ih  iftb  Skid  06,  ixid  ^6  place  porHohs  &f 

Tng  the  va.  ^{fiforfs  ftisfead  of  iHfe  edrVes  a/,  btft  thfe  dhboiitibAs 

r^«    ??K   WA'es^ntW  in  ffie  figilre  Ai»e  phfetable. 

fi^t'^.   ,  %tfAtfffifeidce«i»itdtt^wIifchartMlfittWtipk1fltb, 

tiifotigh,  ifbr  ^e  soke  of  deames^^  oiify  ottt  of  tfiretb  h^ 

!tlb  ripparktufe  liepre^^ted  In  We  Figurfe?,)  carrife*  upon 

it  a  drutn  dr  pulley  tlrr,<m  which  id  woilhd  iL  co^d 

ih*^  nasses  over  k  pnlfey  /?,  arid  ^rves  to  diiteort  a 

Weight  Q  Vy  infeafts  of  tfe  levei-  TG,  upon  which  this 

'^bi^t  tnay  slide  and  6e  listened  at  dtifertift  di^ances 

,     If om  the  centre  iif  mcftidn  G. 

The  stofe  kxes  a  a  pais  tfiriii  j;h  tRe  ^ihidns  ^tf,io 
which  khey  ite  not  iffxed  ;  but  these  jifiimfis  carry  chlt^vs 
br  tatdieis  whidi  bear  isi^ainst  the  teeth  r  r,  so  that 
^hen  the  iirfeight  Q  t!ehds  to  n^,  the  ratichcft  ^itfcs 
way,  and  no  omer  effect  is  prdduced  oh  'the  pftiioh  ^  q 
eitJier  by  the  motion  of  the  axis  or  of  the  drum  /  /  rr, 
excepting  Vlrat  which  caused  ihe  Went  ^f  thfe  '^eijajht 
q  q,  but  u\e  ih'^tat^t  that  the  curv^  or  idbth  b  li  ceases  to 
bear  agftinst  one  of  the  curvds  nf,  met  h^virig  dihsed 
the  corre^nding  weight  Q  to  rise,  ^at  weight  Q  tends 
toredcscend,  an^  thai  the  toothed  wheel  r  r  acts  against 
the  ratchet^  so  that  Q  cannot  descend  without  turning 
thejpiViion  q q  along  with  the  drum  tir'r, 

Tne  pinion  q  a  works  in  the  wheel  a  h,  (rain  the  mo- 
tion of  which  tne  useful  e^ect  of  the  macnine  imme- 
diately arises;  so  that  the  eifect  of  the  descent  of  oiie 
of  the  weights  (^  is  to  put  the  wheel  AB  in  motion, 
or  to  continue  the  motion  in  concurrence  with  all  the 
other  weights  Q' which  desipend  at  tlie  same  time.  The 
.  wheel  A  B  carries  beneath  it  oblique  or  bevelled  teeth  CD, 
which  work  in  a  like  wh^l  C£,  and  daufle  the  buckets 
nt  P  to  rise. 

From  the  pi^deding  descriptioh  it  wiB  be  seen  that 
the  nikdiine  being  suppose  to  start  iVom  a  state  of  rb^, 
die  wihd  will  at  first  Aise  a  number  df  weights  Q  suf- 
iident  to  put  the  machine  hito  diotion/and  will  contf- 
hue  to  raise  new  weigtrts,  While  those  before  raised  are 
fallen;  sb  that  'Hie  mblion  dhce  impi^essed  will  be  conti-  * 
nued. 

Among  the  numeroas  adVaiitages  of  difs  new  me- 
cham'sro,  are  the  ibllowin^ : 

lit,  No  violent ^ock  canti(ke  plaiiein  anypkrtof 
the  mechanism. 

id.  The  u^eftd  e'Hbct.'benlg  propbrtibiibd  tb  the  hum* 

Plate       Her- of  Weights  Q,  whidi  descend  at  the  Same  tftrfe/thSs 

cccLzvu.  efflsct  will  incteSie  fa  prdpdrtion  As  the  wind  becomes 

P<f  •  ^        stronger  and  causes  the  sails  to  turn  with  greater  V^- 

lodty. 

The  we?ghfe  'Q  fceirfg  moveable  alblig  the  levers  F6, 
it  will  always  be  very  easy  to  pl^Qe  diem  in  sadi  a  tbAh- 
ner  ^  to  obtain  that  ratio  of  die  effort  of  the  first  thbver 
to  the  resistahc^^  which  Will|prbdtidek  ihaxhnit^'bff^. 

Prdm  this  property  h  fbllows  thit  kdvadtdge  ifrtAy 
he  tak^  df  the  Vekkest  breezes  df  wiitd  to  ilbt^ 
k  cerbin  iH-d<liict  in  6iircunisbaiice^s  bnder  S^Ribh  Ol 
dUier  S«4hd:ibilh  ai^  m  a  ^te  df  ^s^dlute  fnaetiMi^. 
Thlsttdvantd^e  fn  bf'^it  Ittipott^nie;  jy^MdlTidly  With 
jr^nrd  to  agriculture :  the  wind-iYiillb  ^empioVed  for  ^• 
t^  mJ&  'aHfAmiHed  iniiA^e  %  Wv^r^'diiy^.  and 


'this  »(^3nV^fer<<^  %  ffiofe 
of  difdtlgrit.    A  ^hchitie  q 

-    ntages."    Slie  ^'Hdt^s 


ifl^tttlyf^ltfn'^iiti^ 


ft:)^aWd<mkd)Pinku1um6r'dovhmr.  ^^£1^ 

▼mcvs  wot 

This  ingenious  apparatus  was  invented  by  tlie  hta^  hfr.  f>^Mti^ 
Jttn^  Watt,  fdr  rbgobdn^  the  admiamA  of  tM  sCeam  ^^^ 
hitot&e  cylinder*  df  his  engih^    't  coBigU  of  m  bb- !!|^^ 

SBtfdidillDr  ffids  QF  (^de  Plate  CGCXXI.  df  Hvoiioa^.  M^m 
AfsTc^  Fig.  5;  wliiai  dbvitnns  a  view  of  it  wlien  ii|k  bjiv^iii. 
)iK^  SS'A  8Wid>gsyyvtfrw»r,)init  \t  notfoii  «itfaer  by^i  hv  tiwft 
whl^l  )lnd  pikdn  ft,  Q,  isi*  by  ii  belt  piimng  rdiuid  ti|e '<«>^  •<> 
pull^  I.    TWd  bdivy  Mb  e,  H,  m  ^ed  t^  tiiis  ^^  "^  ^ 
a^s  1^  mentis  of  two  rods  £Ov  £G  wbldi  cmto  Mie  ^  "^"^ 
Another  abov^  £>  in  a  mcirtise  Ibrmed  in  the  tMMr   ^^y  ^mf 
part  of  ilie  Mdd.    (Tbis.ts  not  shewn  in  the  Figim^  Mit  Wau*s  a^ 
wfll  t«  (Hlfy  repn^ted  in  iMtt*  PI AdB  uf  the  Stfeaisifiil-  oi««>  l«n- 
gin^.)    These  two  rods,  alteir  crossii^  «adi  (Mief^  aire  ^"'^^  ^ 
Wtfit  ootWftrds  th  n  eohtrtty  diitcBon,  and  to  thefo  «re  ««''«™*- 
jdhited  two  irhoVt  pieces^  the  other  ends  i^f  whkh  Join  ip 
a  collar,  capable  of  sliding*  Up 'ahd  doWn  DB  the  ttpipier 
part  bf  tfife  \3LiAi,  f^MAitig  iakdgeth^  an  alsettblage  re* 
semMing  thejotifts  df  tbbitfoeo  tongs  or  lazy  sd6siurs>  (See 
Plate  CCCLXVI.  Fig.  93  )  M  that  whenltetftlte^ 
cede,  wtiidi  AlWay^  iSippens  when  t&e  oentrifUgld  fbree 
ArisiUg  fhim  fifti  Irfcreane  df  yelodty  df  the  ucdn  khMft 
itidtluest,  the  icolia^  i«'  d^tie^sed,  And  tirben  the  bsfla 
Wpplrabch  the  axis,  whkh  takes  place  when  the.  centric. 
gal  fbrce  diminishes,  the  collar  rises,  ihid  by  its  action 
upon  a  double  ended  lever,  which  is  cdinedted  with  aki 
ami  tixed  Vipon  die  Apindlb  of  the  thrdcde  vMv^  Aore 
^  )ibAWit&A  i%  admiued  inib  die  cylittAbr. 

S.  iSurn^s  Sluice  Governor  Jar  regtitaling  ihe  tniro^ 
iuction  qfnaier  tnio  wilier  wheeu. 

This  cwitrivanoe  has  idreatfcy  been  desbribed  ai  fiill  Burn's 
iengdi  in  ow  article  HYblroi>Yi^A»iCg,-anriTepf€aBUed  '^""*  ^ 
in  Plate  CCCXXI*  Fic.  5.  An  anidKurdus  contrivance,  ^!^,',j„' 
invented  by  Mr.  Qnayle,  will  be  ibund  in  the  TVaiuot-  thetotro- 
ii6us  of  ike  Soeieii/  of  ArU,  Vol.  xi.  and  in  G^ogoiy's  ductiooof 
liechamcs^  v<rf.  ii.  p.  ^73.  water. 

.      si 

4.  Mr.  Samuel's  conirivance  for  reguhiing  the  action 
of  horses  tohen  driving  machinery. 

This  contrivance  wks  ihvetitied  by  Mr.  WAller  Samud, 
smhh  at  Niddney,  Liiilithgowisitti^,  i^id  is  liow  in  fee- 
ti!ial  tkse  in  many  tlnashing-mSls  in  Scotland.  It  is  re- 
presented as  applied  to  a  dirashing  machine  driven  hy 
fbur  horses  in  Fig.  S.  ahd  to  a  kd^M^hihe  drtv^  by  six 
horses  in  Fig.  4. 

In  Fig.  3'.  whidi  is  a  plan  of  the  perpen^cnlir 
axle  and  levers,  A,  A  represent  the  axle  or  shaft,  ih 
Which  are  fixed  the  levers  dr  arms,  B,  B,  B,  B,  that  dir- 
ty the  gtM  Wheel,  and  by  Hrlnch  the  tttehitte  is  tttrH* 
ed  rouhd  whcte  working.  . 

C,  C  Are'twd  IHm^s  fi!ied  m  di^  axle  A,  and  lnp- 
pdrt^  by  the  Ai^s  B.  Upon  these  fhiGhies  are'^lae^ 
the  twd  shifdnJB^-blocks  11  and  14,  which  are*ea8if|rnid- 
ved  ieither  inward  to'fhe axle  A,  or  outiraid  fh)ih  it.  fo 
«adi  of  these  ahiftu^-bidbks  aine  placed  two  x^inniifg 
sht^aves. 

D,  D  An  ^dleiM  ^fdpe  t^  diafh,  iMfidiJiMeii  ot«r 
the  two  sheaves  dmt  are  pTacted  in  9ik  A9dil^4Hdd^ 
Ht  'die  ends  1  Sarrd  liJ.  By  thfe  rope  the  blbcka  Are  so 
c6nhec€^, '  dikt'  y/Aieft  dne  n  tmlled'ontWihtl  ^roia  Ae 
a^le  A,'d\%  Mer'is  piiBed  faWkid  ^fteMiatePf. . 

£,  £  are  two  sheaves  by  whiA  dieiope  0^  D/  la 
kept  dear  of  tlfp  aid^  A^  wwn  lurking-  round. ' 

E,  F  and  E,  F  are  ropes  which  pass  over  the  sheaves 
fhlt'are'plac^,?h'd%8(ufdt^.l>ld(i9Vtd^lh^  a^d 
14.  ITpdn  ckdi  «na  of  die  ^pfees  F.  '¥,  is  IUft^fied>i 
'Ahi^  Md6Tc,.hi  ^Mii((h  tfetiht^  thb  fuffniilgia^VteO, 
«r,  p.  Qi Apd  ovfe these &ed^ihAhVk dotiblc idpA, 
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^rtmtttin^    1(MditMlt«M'i^j^h%tft9#v:bblU,  neb^tte  ftint  ^MW In  «Mli»  and  orer  tliMe  lAi^tfVM  tbt  raped  ^^<j|^r 

P;[rf^« 'iMfc  ^tfffir  B,  B.    lA  ^ch  «»lr  dieto  lilhbM  tt«  ))]MM  of  iKllirfMMifii,^  Which  tlitlmMpQUtirdmw,  w^ 

r!!^T:   t^  MhMiifr  ilketV«e>  i^hlch  mmutt  the  Mp^  With  WorliinS  1M  lUMshine.                                                  tivt^^e 

vMMioBor    tfi^i^hdhk^toth^lhifedfilrittight.  F>G;  H^  1|  k,  L;  M,  M;Ov  P|  «i(l<i«  R,T«ppMiBt  moHoacT 

nuchiMv,  *     BMh  Httrfte  te  ydkeA  to  two  liook«^  tt  l,  t,  S>  4,  tltft  UttibMt  fikted  OH  Ihe  am»  By  with  terewvd  boM^.  msiAiiiieip 

b^  reguia.  5,6,  7>  8;  t^Mch  Am  ftitched  on  the  tomb  th«t  Mis  Into  tech  of  thM»  lfftibci%  «re  {>UeiRl  two  nnmiiig  by  reg^m. 

riAble  ac- 
tioBS  of  the 


tiog tbe vft^.«i>^^  tiieshaivesi  G/G^Q^  G;  ^te  shMves hiivihg H-    sti^iii^  which  diffoet  tiui  fDpcs  10,  II,  t%  13,  i^^ttn^mva- 
fint  mo.      wilfMiv^yd  I^r6H»  the  ^dllfti%  ^Uallly  U^  tiie  horieft'        ^^uSh  hotise^hl  ^h«d  to  ^e^  tofm  by  thi  hookt  it  ^riT 


!!«!«?  Tlh.^"^^^  t6  toM  fki  thi»ik-iixtei    By  thistaieaiiftth^dritDght    ttid  15*  to  the  tint  tof<dTtt%hU 


tkwt  of  the 


mo* 


vert.  Bho6t<krftv  Whether  they  hfd&ie  to  {MM  outwift-d  fh>«A  9,  T,  lJ)  V,  W,  And  !}C.    Thus,  by  the  endlees  chain,  Ten. 

the  Mitirfe  df  their  walk/of  inward  toChfet  Venire.  At^,  tAifting-bHidkt)  Mid  runii$ii|^  sheaVciv  ^  the  ropet  by  ^<^ 

ther^fOi^,  though  the  hbi^eb  ai^  i^Hlkihg  \n  a  etircle,  yet  which  the  horiel  fioH  tM  teitfiMed,  «ttd  <iif  bbime  the 

thb  strain  ^  the  drauj^ht  tfioM  |ire^a  fhir  On  their  ahoaU  m^hirer  of  all  thfe  kisi'tfn  lb  «tiited>  Whatever  Tiamber  in«y 

ders,  ^hdttt  twisting  to  either  aidlft.    l*Ub  advantage  be  employed.    TMs  a{»pani^iiB  WiU  a^ily  to  two  horsiAi, 

chifiidt  be  obiahied  in  Che  ot^nftfy  wny  Of  yoking  thie  or  to  any  giie«Aor  'nttttther  Ihat  may  he  fMmd  veeiaMt^. 
h<MMe^  hi  'a  thite^ing-foachiiMv  tn^eaa  the  drai^t-        See  Wt.  ISiMiniet^  pMHtihlet,  ^rtvckled  "  9l<JtolA/^<a 

chaiii»,  bn  each  side  df  die  shoolders,  be  faMMfe  in  eieaet  iVb^  AplpAikU^i  Ikft  ¥ijkif9g  Hffmkin  Tknmkiftg  Mt« 

l^^dtxktiOn  to  the  cKaiWeter  of  the  eh^le  tAi  whitk  ^«y  cAiVy^.**    Edfn^  1811,  Mom  Whteh  fire  have  taket*  «lfe 

walk ;  or  tlie  eha&h  iiext  to  the  «emre<of  their  Watk^  'pteMihig  d^eeH{ftfeiia ;  also  ttfk  t^tmrn^  ilfb^MRNlr, 

taade  a  d^ree  AM»  thkli  the  Ksm  'fl¥the«t  'froili  It^  Vd).  X4.  p.  49t,  and  Vok  XiI4^  p.  t79^ 

"^md^hJ  5-    Account ^i^r^aj/UMeOqd^f 

endless  ropTo,  oTand  th^  shifting-blocks  having  li.  ^^l^^  «^  Wini^^Xiib. 

berty  to  move^  either  inward  to  the  axle  A,  or  outward        It  Is  well  known  to  thoae  whobe  tfaraahitig  ma-  Accoant  ef 

from  it ;  it  follows,  that  if  one  of  the  horses  reiiix,  the  cHihes  are  dHten  by  horsee,  that  this  is  km  far  the  Mr.  Graj> 

other  horse  must  immediately  press  the  collar  to  hk  molt  "severe  Oait  of  faith^taboar  in  which  these  da^  method  of 

jshoulders,  and  t>y  this  means  he  is  excited  to  exertion,  ftil  tnimafs  mt  ^enmptoyed.    It  tvvokl  theiefoiv  be  vmtf  reguieUng 

For  instance,  if  the  horse  yoked  to  the  hooks  at  1^  %,  dMirriyle^f  th^Mftg  inaohmea  coold  shrays  he  tunk-  ^^e  vdoeity 

were  to  nalax;  then  the  on^  yoked  at  5,  6,  would  io-  ed  byeofHe  nkVtetA  bbwev^  ea  wktsv,  ^nd,  or  ^eam;  ^^ 

stantly  take  im  hi^rope,  and  pull  the  collar  close  to  his  \lrei^  al«^,  heil%v«e,  Mt  1I»W  ^ftms  oh  Whibh  « •Mlwf 

.ahoulders!,  so  that  .the  hor^,  at  1,  %  must  either  ex|Brt  %ati^'cati  be<<MaHied  t  ^d  -as  ^  sMoiy  the  eidpcnse 

^himsel^  or  be  pulled  backward.    And  supposing  Uie  of  iMe9>  'ia  ^neral,  wifl  no  doaibt  frreeent  mm  gnat 

horseast  1,  2,  and^,  6,  bothtorelax,then  uieexertioaB  measure  this  power  from  being   employed.     Whid 

of  the  horses  at  d>  4,  and  7j  8,  would  pull  the  shifting-  therefotw  seems  te  be  the  most  eUgible  power  lor 

blocks  from  11  toward  1^,  which  would  ^nd  to  drag  that  purnote,  because  it  can  be  obtained  m  every 

Ihe  horses  at  1,  S>  and  5,  6,  baokwahl,  and  force  them  iplace  wittiO^any  ^tpikm,  HHd  is  generally  to  he  had 

to  ckertioii:    So  that  each  horse. spurs  up  his  com-  at  ihkt  sea^OH  or  the  year  when  thrashing  la  rndsC 

panion  in  cotisequenoe  of  b^mg  all  connected  by  the  Vie^^fhl,  "itid  fe>ay  be  inM  both  at  high!  and  Of : 

ropes  and  shifting-blocks.  .  Tlius  the  exertion  of  all  the  Mr.  Andfew  OnAy  hta  ihel-eflm  Vety  ^ingenioasly  «t^« 

horses  completely  found  the  circle  b  united^  so  as  to  ^ted,  that  Ih  ^de  Of  Ulef^ait  length  of  wrh,  bo««iod 

form  one  power  applied  io  the  machinei^  instead  of  as  WHIi  eanvea/a  wheel  w4th  wdbden  vanes  might  beoon* 

many  independent  powen  as  there  are  horses  en-  it!hncted,  95  is  to  regilhitetbeeft^'of  the-witidu|sda 

{Aoyed»  the  vanes,  «tid  at  the  aatne  thae  have  aefBdieBt  powir 

As  it.  may  sometimoi  be  convenient  ip  emp^y  fi^wer  to  dHVe  iOiy  brdhial^  maDhhie.    The  dMllioa  whieh 

hurses  than  the  whole  humber  of  which  the  mkohiiie  Mr.  <^raV  firt^^^es  fMr  VAgtuhitihg  the  vxnes^  h  to 

admita,  this  is  provided  for  so  as  still  to  unite  the  power  have  a  hole  m  the  eenfM  tif  mt  axle,  thniimh  sts 

of  the  horses  taat  are  employed.    Upon  the  rqpe  F  is  Whole  letigth^  ikid  ^  this  opening  to  place  a  »d  oSiMte, 

f^tetted  an  iron  book,  vfhich  is  hooked  into  the  m  ^k^tOing  sevehA  ^m.  WithOOt  the  vie  at  ttaoh  oad. 

of  a  bolt^&ed  in  one  of  the  arms  u<at  R,  and  thus  the  U^  the  eMd  oiP  iMi  >dd  Which  f)Kes  the  wihid  ia 

horse  at  7,  8,  is  left  out  of  the  circle,  whilst  the  power  ^plabed  a  tube  of  tiaftt  m%tal,  ttboot  \tkt  ftiot  %i  Unglh, 

of  the  hoi's^s  it  l,'^;  i,\;  5;^,  ^  stiH  united.  and  in  it  the  ibd  moat  have  liberty  ^to  *ie«olv«.   At 

Platk  In  %  4,  Wliich  tea  pbln  '6i  dte  {ferpendrcuhr  axle  eadi  end  df  this  tube  fa  a  emaH  holeUiraigh  the  aide. 


CCCI.KVII. 


and  levers  of  a  thrashing  machine  dhVen  by  Isix  hot^ses,  tb  receive  a  we^  oe  bote,  to  plweiit  ehe  tohe  fmrn. 

A^  the  lUte  in  Whick  ire  'fiked  ^tfie  efUb'to,  B,'B,  B,  'ftlKiftihg  ^Adway^  on  the  irdd;  ttpoti  lfaeqlikle«e  fixckl 

B,B,  which  carry 'the  ^reat  Wheel,  tndiipdhCheae'ayms  KeV^al  ki^ms,  alhd  On  theh;  aims  are  fihtsned  two 

aire  fixM  with  screw: bo^  the  lhM>ers,  in  et^hof  Whteh  Wb«dl9>  ohe  bear  th«fr  eatremity>  mid  tiis  odier  tem^or 

hi%  placed  two  sheave,  that  cdnd^^ct  the  trrfeiiight.Mp»s  tbfree  Mt  Mh)  ^'Oemve  tif  fheidda    Seiweeit  flnae 

or  tfhaiits  to  the  Khe  of  dreOght.  '¥M>  WbMs  afe^hMd  the  Wtfesi  which  mm^  be  of>aay 

€,  D,  E,  al%  %hi«e  fridies  ^ed  rn  %he  hale  A,  -rfNd  tthiftber  a«e6i^o^'lothe^VI!amMer«(>f  these  wheda^  mxl 

od^ipor^M H^  theii^s  ft.    U^Aiti ismi ^th^Se  frai^es  the JM^iilf^'^^AMdl^di'He'^                hm^the-vanes 

iere  ^ilke^d  a  shiftibg-bloA  1,  4,  ^,  having  free^dm  to  btt^lb  \k  fitiiml  k  abonsidMile^iAimw  frmndne 

nto^e  eilK«r  MWai^to  the  ax%  A,  <drt^tWai€  frMtfIt  another;  and  in  orderllmtnttley'iaay  «e  ^ehsily  M:lo 


9ht»  1^^  ^  ^heKe*  HhifUng^biotibi '  aie  placed  %Wo  l»d A-  the  most  proper  aqgle,  or  the  best^xisitioa  to  receive  the 
nfi^  «Heaves,  bVer  thfe^  ef  Whii>h  Oa^s  the'ebdieas  fi^  wind,  there  is^xeS,"!!^  6Ae^dge.%bd-iipon  each  end 
•^i'Chafh  7>'8,9-  Thus the^hteeblodcsWfVhthefr  sheaves  icJT'^tfef^  veha;eiriiiton(pivdl,  ifv^Mitarnaian  brass  Ods, 
ilf%8o'<^necte»,thatifabybtfefepollMbotWMI^haie(i  ^  Aced'tn  the  iflimr  4Mm  of  Ihe  jfrmtorwhoel,  jhidtte 
tb^^fe^  A,  the blR(^r  tWb  bMcks  «hMst^!ft  iH^IWA^.  ^iMrMg^^fahe  smQWr  one.  ijpoii ^michrend^f  *e 
T«§te'{a  idsoht^  wmtfi  |M^sov<er  eatfh  tf  the  ^m(^itithe,'Oti'tiielMmtroiltetrg0e8thitegh  theoas* 
•heaves  that  are  placM  iti  Ule^ihifthS^JMMihl  M4,4,  lie  ^%f^tiii>  wftid-wheMtlSLl^  itHeroia  a^ej^geor  timy 
6.     And  upon  the  ends  of  these  ropes,  at  10, 11, 12^    and  in  these  fledgw  there  must  be  the  same  number  of 
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Aecoank  ofhokt  as  tbere  Bxe  vanes  in  the  wind-wheel;  and  in 
^^*/*?^'each  of  these  holes  is  placed  one  end  of  a  small  rod  of 

irMiiiaiinff  ^'^"'  ^  Other  end  of  which  is  attached  by  a  hinse  to 
^l^el^.  the  farthest  off  edge  of  each  vane.  By  this  means  aU  the 
vanes  are  connected  with  the  metal  tube,  on  the  end  of 
the  iron  rod  that  goes  through  a  hole  in  the  centre  of 
the  wind-wheel  ttle^  in  the  other  end  of  this  rod  is 
cut  a  number  of  teeth,  which  work  in  the  teeth  of  a 
small  pinion,  which  is  fixed  upon  an  iron  axle,  and  on 
this  axle  is  also  placed  a  wheel  of  iron,  having  teeth, 
which  take  into  ther  links  of  an  iron  chain,  and  to  this 
chain  is  suspended  a  weight  When  the  wind  is  too 
strong,  the  farthest  edges  of  the  vanes  are  forced  back- 
ward, as  they  have  liberty  to  turn  on  their  pivots,  and 
then  the  vanes  present  a  less  surface  to  the  wind ;  at 
the  same  time  the  iron  rod  which  passes  through  the 
axle  of  the  wind-wheel  is  also  pushed  back  by  the 
small  iron  rods  attached  to  the  vanes«  and  the  last 
metal  tube  on  the  end  of  the  ooitre  rod;  then  the 
teeth  of.  this  rod*  by  takine  upon  the  teeth  of  the 
amall  pinion  on  the  axle  of  the  chain- wheel,  causes 
this  lAieel  to  be  turned  round,  and  of  course  the 
weight  attached  to  the  chain  is  raised  up;  and  so 
soon  as  the  wind  abates,  then  the  weight  by  its  chain 
pulls  this  wheel  round,  and  the  small  pinion  fixed 
on  the  same  spindle,  pushes  the  centre  rod  with  the 
lube  on  its  fore»end  outwards ;  and  this  tube,  by  the 
amall  iron  rods,  pulls  the  vanes  more  to  face  the  wind, 
by  which  means  the  vanes  are  placed  at  any  angle,  and 
the  velocity  of  the  wind-wheel  must  be  in  a  great 
measure  regulated  acoordins  to  the  stren^  of  the 
wind*  It  IS  doubtful  if  uis  method  will  answer 
well  in  a  large  machine,  but  it  may  be  very  useful  on 
asmall  scale. 

6.  Conirivancefor  Regulating  the  Motion  of  MiUtlones. 

This  contrivance,  represented  in  Plate  CCCLXVIL 
Fig.  5.  is  an  application  made  in  this  country  of  Mr. 
Wattfs  ooniod  pendulum  to  mills  for  grinding  corn. 
The  moveable  millstone  A  is  in  windmills  generall  v 
turned  firom  above.  It  is  placed  upon  an  axis  a  i, 
which  rests  upon  the  bush  C,  fixed  upon  the  beam 
DE.  Round  the  axis  a  i  is  fixed  a  ring/g,  which  carries 
four  arms  for  receiving  the  rods  of  four  iron  balls  A,  i,k,  /, 
eadi  of  whidi  weighs  about  5  pounds.  From  the  upper 
ends  of  these  rods  descend  four  other  rods  which  sup. 
port  the  piece  F,  whidi  can  slide  freely  op  and  down 
the  axis  a  A.  In  the  pieoe  F  is  cut  a  groove  for  re- 
ceiving the  extremity  of  the  lever  d  e,  cut  in  the  form 
of  a  fork,  and  whose  oUier  extremi^  m  supporU  the 
plank  D£,  whidi  turns  upon  the  centre  n.  When  the 
upper  millstone  A  is  put  m  motion,  the  whole  system 
or  inm  balls  will  revolve  alon^  with  it ;  and  in  pro- 
portion as  the  velodty  of  the  wmd  increases  that  of  the 
mdlstone,  the  balls  will  deviate  from  the  axis  by  the 
increase  of  the  centrifugal  force;  the  piece  F  will  de- 
scend; the leverif e m will  be  forced  mto  the  part d, 
and  wiU  raise  by  the  end  m  the  plank  DE,  and  conse- 
qnentiy  the  upper  millstone  A.  See  Lanz  and  Betan- 
eourt's  Etsai,  Sec  p.  84.  Other  contrivances  for  the 
same  purpose  will  oe  seen  in  Bockler's  Theairum  Afa- 
dUnarttm,  and  in  Ramelli's  L$  Diverse  el  Ariificioie 
Machine  del  Cafkano  AgoHino. 

7.  Wdfe  SubHiluUfour  a  Fly. 

ra£ite  The  fdlowin^apparatus,  shewn  in  Plate  CCCLXVIL 
for  a  Sy.  Fig.  &  was  invented  by  Mr.  Wolff  as  a  substitute  for 
Pi^Tx  the  fly  in  steam  engines.  It  has  the  advantage  of 
eccLxvn.  cqudising  the  motion,  while  it  can  be  stopped  and  set 
^^  ^*       to  work  al  any  part  of  the  atiokei    The  beam  of  the 
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Plate 
coclxvii. 
Fig.  ^ 


Steam  engine  is  shewn  a!k  At  the  connecting  rod  a^  By    WoiTi 
the  crank  arm  at  C.   The  cog-wheel  D  woiks  into  ano-  su>»Utm« 
ther  cog-wheel  £  of  half  the  siae,  and  F  is  a  crank  ana  ^*^ 
on  the  shaft  of  the  small  wheel,  which  crank  is  connect-   ^^ 
ed  with  a  solid  unperforated  pbton,   that  works  in 
the  cylinder  G,  closed  at  bottom,  and  thus  leaves  a 
vacuum  beneath.    This  acts  simply  as  a  weight  on  the 
crank  F,  by  the  constant  pressure  of  the  atmosphere. 
The  diameter  of  the  piston  must  be  made  such  as  nearly    * 
to  equal  one-third  of  Uie  power  of  the  en^e.  The  outer 
circle  in  the  annexed  figure.  Fig.  7*  is. the  line  de-  Fig.  7. 
scribed  by  the  crank.    The  circumference  of  the  in- 
ner circle  is  equal  to  twice  the  diameter  of  the  outer, 
and  the  square  has  the  same  circumference.    This  last 
exhibits  the  inequality  still  remaining,  which  by  this 
method  is  reduced  to  about  one-fiflh;  but  by  the  as- 
sistance of  a  small  fl  v  on  the  second  motion,  the  effect 
will  beoGsne  nearly  the  same  as  that  of  a  rotative  engine, 
with^  the  advantages  already  mentioned.     The  same 
contrivance  is  applicable  to  a  pump ;  but  the  two 
cranks  must  in  this  case  be  horizontal  at  the  same  time. 
See  Nicholson's  Journal^  No.  23.  new  series. 

8.  DescnpAon  of  ike  Fueeefor  regulaiing  ike  Action 

of  Springe, 

When  the  elastic  force  of  a  spring,  coiled  up  as  at  Detcripcion 
OP,  Plate  CCCII.  Fig.  1.  is  the  first  mover  of  machN  of  tlic  fmee 
nery,  as  in  the  case  of  watches,  &c.  it  is  obvious  that  for  reguiat- 
the  force  whidi  it  exerts  in  uncoiling  itself,  is  a  maxi-  J7«  ^^  •«" 
inum  at  the  commencement  of  its  action,  and  gradual-  g^^^ 
Iv  diminishes  as  it  uncoUs  itself.     In  ordo*  to  regulate   ^  *^ 
this  variable  force,  a  contrivance  called  the  Fusee  is 
adapted  to  it    It  is  represented  in  Plate  CCCVI.  Fi^. 
1 .  where  A  is  the  box  containing  the  spring ;  S  a  chain 
fixed  upon  the  circumference  of  that  box,  and  passing 
round  ^e  fusee  Of,  the  diameter  of  which  |rradually 
varies  from  its  upper  to  its  lower  surface,  m  cons^ 
ouence  of  its  havmg  the  form  of  a  spiral,  as  shown  in 
the  fiffure.    When  Uie  spring  is  coiled  up,  which  is  the 
case  uiown  in  the  figure,  its  force  is  a  maximum ;  and, 
therefore,  in  conveying  its  force,  by  means  of  the  chain 
S,  to  the  fusee,  it  acts  by  a  lever  equal  to  the  smallest 
radius  of  the  fbsee.    As  it  uncoils  its  power  diminishes, 
and  the  lever  by  which  it  acts  gradually  increases ;  so  . 
that  the  varying  intensity  of  the  force  exerted  by  tlse 
sprinff  is  regulated  by  the  varying  length  of  the  lever 
by  which  this  force  is  applied  to  the  machinery.    For 
an  account  of  the  meUiod  of  forming  the  fusee,  see 
Varignon  De  la  Figure  dee  FusSes  dee  Horlogee  d  reetoH, 
in  the  Mem.  Acad.  Par.  1703,  p.  12S. ;  and  De  La 
Hire's  Traits  de  Mecanique,  Prop.  Ixxiii.  p.  SSI. 

Sect.  III.  Contrivancee  for  preventing  Trregulariliee 
in  the  Motion  of  Machines,  arieing  from  Ute  Nature 
of  the  Machinery.  , 

In  raising  minerals,  or  h^vy  bodies,  from  very  great  Oootrtvan- 
depths,  it  is  often  necessary  to  counterbalance  the  ropes  «•  ^  1*^ 
or  ch^  by  which  the  buckete  are  suspended.    This  ^J2|JiJIrtUBi 
may  be  done  by  a  conical  drum  or  a  fusee;  but  it  is  ^^^^  ^^ 
commonly  effected  by  a  counterweighty  which  consists  tion  of  if  »- 
in  a  small  chain  attached  to  the  arlxmr  of  a  drum,  and  chinco,  nrti. 
which,  after  passing  over  a  pulley  into  the  pit,  subtends  a  iag  rran 
very  heavy  cnain  at  iU  extremity.  When  the  two  cables  ^J^,^fl?" 
or  chains  are  balanced,  the  large  chain  is  helped  up  at  ^^Trr 
the  bottom  of  the  pit ;  but,  in  proportion  as  the  dif-  ^* 

ferenoe  of  the  weignts  of  the  cables  mcreases,  the  small 
chain,  winding  itself  round  the  arbor  of  the  drum* 
raises  the  large  chain  which  is  suspended  through  all 
its  length,  when  one  of  the  buckets  arrives  at  the  top 
of  the  pit  The  following  contrivances  are  intended 
as  substitutes  for  these  methods.    - 
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1.  Mr.  Fcatherstonhaugh's  Contrivanee  for  supplying 
the  place  of  CounieraeighU. 

Let  A,  Plate  CCCLXVII.  Fig.  8,  be  a  drum  driven 
by  a  Bteam-engine,  or  any  other  power,  and  let  X,  V 
be  the  cabl^  which  descend  into  the  mine,  in  order  to 
suspend  and  raise  the  buckets.  When  the  niadiine  is 
atwork^  the  drum  A  turns  round  its  axis,  and  turns 
the  wheel  6  by  the  pinion  £ ;  so  that  the  diain  C, 
which  carries  the  weigot  W,  rolls  in  a  groove  upon  the 
curves  KK^  finnlv  fixed  to  an  arm  of  the  wheel  G. 
When  the  wheel  G  is  turned  so  that  the  chain  makes 
a  right  angle  with  the  arm  V,  the  weight  W  acts  with 
the  greatest  force,  and  the  difference  of  the  weichts  of 
the  cables  is  a  maximum.  The  curves  KK  should  have 
such  a  form,  that,  when  the  wheel  G  is  in  motion,  all 
the  perpendiculars  drawn  from  its  centre  upon  the  line 
of  durection  of  the  chain,  should  increase  uniformly. 
A  weight  X  is  attached  to  the  rim  of  the  wheel  G,  m 
order  to  be  a  counterpoise  to  the  weight  of  the  curves 
KK. 

2.   Variable  CouniertveighU, 

'  Numerous  ^contrivances  have  been  invented  for  the 
purpose  of  variable  counterweights,  or,  what  amounts 
often  to  the  same  thing,  for  obtaining  a  measure  of 
variable  forces.  A  greU  variety  of  tnese  have  been 
described  in  our  article  Anbmombtbr,  Vol.  I.  and 
represented  in  Plates  XXVIII.  and  XXIX.  One 
df  the  best  and  most  accurate  of  them  is  shewn  in 
Plate  XXIX.  Fig.  12.  and  operates  bv  the  variable 
Weight  of  a  hollow  cylinder  of  metal,  which  is  more  or 
less  immersed  in  a  fluid. 

Another  variable  counterweight  is  represented  in 
Plate   CCCLXVII.    Fig.  9,    It  consists  of  several 
cylindrical  weights  connected  together  by  rods  a,  a, 
which  return  into  one  another,  and  pass  over  the  cross 
pieces  66.    These  rods  are  not  in  the  same  plsne  as 
shown  in  the  section.  Fig.  5. ;  so  that,  when  uie  rope 
R  is  raised,  it  is  at  first  stretched  only  by  one  of  tne 
Weights.    By  raising  it  more,  it  supports  two  of  the 
weights,  and  so  on.     In  like  manner,  after  all  the 
weights  are  suspended  l^  the  rope  R,  when  this  rope 
begins  to  descend  the  lowermost  ceases  to  act  upon  .tne 
rope,  in  consequence  of  the  rod  a  a  belonging  to  it 
slipping  up  from  the  cross  bar  b  b,  which  supported  it 
As  the  rope  descendsi  the  next  weight  rests  upon  the 
lowermost,  and  the  rope  is  freed  from  its  weignt,  and 
eo  on  with  all  the  rest    These  weights  are  (3>viously 
variable  in.  regular  arithmetical  profession,  the  weights 
by  which  the  tension  of  the  rope  is  increased  or  duni- 
mshed  bdng  proportional  to  tne  qiiantity  of  the  rope 
coiled. or  uncoilea^  .or  to  the  descent  or  ascent  of  any 
part  of  the  rope.     If  it  be  required  that  the  tension  of 
Uie  rope  should  diminish  according  to  any  other  law^ 
we  have  only  to  increase  or  diminish  the  diameter  of 
the  weights  according  to  that  law,  and  allow  their 
heights  to  remain  the  same.    A  counterweight  of  the 
same  kind  as  the  preceding,  is  formed  by  a  chain  with 
heavy  links,  or  by  a  nummr  of  weights  connected  to- 
gether by  a  rope.    An  anemometer  in  which  the  vari- 
able velocity  of  the  wind  is  measured  by  a  variable 
counterweight  of  this  kind,  was  invented  and  used  by 
the  late  Mr.  Kirwan.     In  counterweights  of  this  kina, 
bowever,  each  weight  is  the  smallest  quantity  which 
can  be  measured ;  so  that  they  cannot  be  of  any  use 
Yn  delicate  machinery,  where  accurate  results  are  ex- 
pected. 


Oorapduad' 
cranks..  , 


3.  Compound  Cranks, 

If  any  machine  is  to  be  driven  by  the  intervention 
of  one  or  more  cranks,  which,  from  their  very  motion, 
have  an  irregular  action,  the  irregularity  may  be  di- 
minished within  certain  limits,  by  the  arrangement  of 
the  cranks  themselves,  as  we  have  already  described 
In  p.  581. 

CHAP.  V. 


On  Friction. 

The  word  Friction  properly  signifies  the  Bct  of  one  On  frictioa. 
body  rubbing  upon .  another ;  but  in  mechanics  it  is. 
employed  to  denote  the  deme  of  retardation,  or  of 
obstruction  to  motion,  vfhiSi  arises  from  one  surface 
rubbing  uponanotben    If  we  place  a  heavy  body  up- 
on a  surface  perfectly  level,  it  is  not  in  a  state  of  equi« 
librium  between  all  the  forces  which  act  upon  it,  other- 
wise it  would  move  by  the  application  of  the  smallest 
force,  in  a  direction  parallel  to  the  plane.    Its  friction 
upoii  the  level'sur&ce  is  the  unbalanced  foFQe  which  oc«     • 
casiohs  this  want  of  perfect  equilibrium ;  snd  if  a  new 
force,  of  equal  magnitude,  is  applied  so  as  to  balanQe 
that  force  in  any  given  direction,  the  body  will  obey 
die  least  impulse  in  that  directiouy  and  the  force  thus 
employed  will  be  an  exact  measure  of  the  retarding 
force  of  friction.    «<  Friction,  as  Mr.  Playfair  has  just- 
ly remarked,  destroys,  but  never  generates  motion, 
and  in  this  is  unlike  gravity,  or  any  of  the  forces  hi- 
therto considered,  winch,  if  they  retard  motion  in  one 
djcection,  always  Accelerate  it  in  Uie  opposite.  -  The, 
force  of  friction,  therefore,  violates  the  law  of  conti- 
nuity^ '  and  csnnot  be  accurately  expressed  by  any  gfe<K 
metrical  line,  or  any  algebraic  formula."    *'  Though: 
friction  destroys  q(io^oo>  and  generates  noncy  it  is  of; 
essential  use  in  mechanics.    It  is  the  cause  of  stability^ 
in  the  structure  of  machines,  and  is  necessary  to  the 
exertion  of  the  force  of  animals.    A  nail,  or  screw,  or 
a  bolt,  could  give  no  firmness  to  the  parts  of  amachiney 
or  of  any  other  structure,  without  friction.  *  Animals 
could  not  walk,  or  exert  their  force  anyhow,  without 
the  support  which  it  affords.     Nothin|[  could  have  any 
stability  but  in  the  lowest  possible  situation ;  and  an 
arch  which  could  sustain  the  greatest  load,  when  pro- 
perly distributed,  miAht  be  thrown  down  by  the  weight 
of  a  ungle  ouncct  if  not  placed  with  mathematical  ex- 
actness at  the  very  point  which  it  ought  to  occupy^." 

As  a  knowledge  of  the  nature  and  effects  of  friction; 
and  of  the  method  of  diminishing  its  influence  in  ma- 
chineryj  is  of  the  first  importance  in  practical  mecha- 
nics, we  shall  offer  no  apology  for  treating  the  subject 
at  considerable  length. 

The  9ibject  of  friction  has  occupied  the  particular 
attention  of  many  distinguished  individuals,  particu- 
larly Amontons,  Bulfinger,  Parent,  Euler,  and  Bossut ; 
but  though  their  writings  contain  much  important  in- 
formation, and  many  ingenious  viewsi  yet  it  was  re- 
served for  the  celebrated  Coulomb  to  give  an  accurate 
and  satisfactory  investigation  of  this  difiicult  branch  of 
practical  mechanics.  By  using  bodies  of  a  large  size,  he 
nas  corrected  the  errors  of  preceding  writers,  and  disco- 
vered many  new  and  valuable  facts,  which  had  es* 
caped  the  notice  of  his  predecessors.  His  Memoir  on 
this  subject  gained  the  oouble  prize  offered  by  the  Aca- 
demy of  Sciences  in  1779  and  1781,  and  was  publish- 
ed in  the  Memoires  des  Sgavana  Etran^ers,  tom.  x.  p. 
l6$.-353.    At  a  later  period  of  his  life,  he  resumed 


•  Ihyim'9  CumiiiB  of  I{atiir0ifmmith^V4L  h^  9^10$,  Aa    Sseond  Edition. 
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the  inquiry,  and  bccr^gbi  tp  %bt  wne'new  and  import- 
ant facts,  which  were  published  in  the  Memoirs  of  t^e 
Academy  Ibr  1790,  tinder  the  title  of  M^moire  tur  Ic 
FVoliemenM  de  h  Poinie  dee  Pivots. 

In  pusMtlbg  this  subject,  we  shall  consider— 

1.  The  Frictbn  ef  Sur^icea. 

fL  The  Frietioii  of  Axles. 

3.  The  Friction  and  Rigidi^  of  Ropes. 

4.  The  Friction  of  Piyots  i  an4> 

5.  The  Means  of  diminishing  Friction  in  Machi- 

nery. 

Sect.  I.    On  the  FriciUm  of  Surfaces. 


On  the 
friction  of 
■urftccs. 

Amoottms. 


ruhbipg  upm  flXH^far^  n^  ^t  "^(Ak  vnm  f^  on^    Oa  i%t 
body  turning  9r  roUuig  up^n  ^pcih^r.    The  circum'*  Fri«|on  of 
ferenoe  of  a  wheel  rolling  on  the  ground  is  an  example    •urf'cot. 
oTlkfi  first  of  ihMe,  and  the  flrictkm  of  tiie  a^  Qfa  ^^^^.^ 
Wi^  in  QMlioa  ia  a  combination  of  the  two  Idnda  «f  ezpcri. 
friction.    M.  Bbaaut  agoees  with  Amontona  in  bia  opk  menu  moi 
nioQ,  thai  aa  hiCMaae  of  aurfkc  does  noit  oooaica  an  obMrra- 
iaerease  of  frlctjao.    Ua  took  •  reotanguW  pandlek  ^><>o*  <>■ 
qpipni  of  WQod«  weighing  51  ibf.  and  having  dragged  ^f^^^"- 
i|  over  a  horiaoiital  tahle»  and  loJMltd  it  with  difieoeai 
weigbta»  he  Ibuad,  that  tliough  one  of  ita  si^acea  waa 
Jiif6  tAioea  greater  than  the  othti^  the  Muna  tece  «aa 
qapable  of  putting  the  bo4y  in  laolion,  whether  it  re^i 
ed  on  the  krge  or  the  small  baae.  Mi^aohenhroek,  and 

inareased 


falfinger* 


Parent*! 
fn^cttiga^ 
tjonf  re- 
specting 
fricUoD/ 


I«^  exanuning  the  fiskti^n  of  aurfaeei^  M.  Amontona  -       •  *  •    j  *u  ..  ^u 

iWiid  t)uit  it  waa  exacts  Iinop<irtioMl  to  the  weight  ef  <Hh«  writers,  mawtawed  that  the 

th9  B9avi«#  or  n«bbiitf  b(Ml>>  an4  waa  in  gnieral  equal  Vimtne  lorf  aee.  •     _*    *i.^        ^ 

to  oniM^M  th«  wSriil  with  which  it  waa  piwMed        *^«^  *»«•  rw««ked  t«o  vei^  minertant  facta  on  tha 

»l«ii»at  tbe  Wfeoe  weTwhick  it  moved.    He  found  W»««ct  of  frustion ;  najiely,  that  the  fricti«A  ia  aAct. 

aboibM  the  winanoe  did  not  ioaetm  with  an  husease  J^y  the  tuae  m  whifchj'tte  ^  !?^i!*  !?J^ 

(^  th«  tubbing  fHiftoeil,  nor  with  the  vebd^  of  thu  ^^^^^^^T^  ?^  r^"^  .^^ 

g-^  o  4  ^  the  pressures.  He  found  that  when  the  surfaces  had  heaiL 

M/Bttl«M«f  obtained  resite  marly  similar  tathoae  ?>'  »«°®  ^™e  '^^  contact^  their  frictigu  ii^reased  either 

o«  AQKnit^STbiit  he  Mde  the  teai^aiiee  of  friction  P  ^"f^T?'^  1*  «^«*^''  '^T^'  of  enunencea  hav- 

«l«iia  only  to  or/r.>ir/A  of  the  force  with  which  the  ««  ««^T«*  ^  ^^  wrreappi^ng  qavitw  &W  i»  pon- 

i^ing  Surfaces  were  pressed  tcgether.  ^»«WGe  jrf  the  pre^r^  or  6m^  wwp  phy^a^  imm 

M,  Parent,  conaideR&i  frictkTaa  eauaed  by  small  J^^^  ?S?^.*^i^*^^  T^  *"^^^  ^^' 

spherical  enunencea  in  oiSe  surface,  being  dra^  out  Bowut  likewisej^otipeii,  that  in  large  ipaasf^  the  firio. 

3r  smaU  spherical  cavitiea  in  the  other?  proposed  to  toon  is  a  lesf  pwt  9f  the  pwasure  th»n  ui  sqn^l  umw; 

cMennine  thTquantity  of  friotion  by  findiM  the  force  ^^^  J^  4oca  not  seem  to  have  observeil,  tha^  tb«  ^os^ 

wUdi  would  move  r^ere  standing  upon  &^  from  the  greater  velocity  wluch  U^^ 

«her«s.    This  forai  fo  found  to  he  tothewri^of  Ut  magpitodc.    "f^P-^'Wers;  .^<>  ''^?'*^^^  l^h! 

^^  I  ^^  <«^ly  a  dechvity  ^f  from  10  to  W  lu¥9s  m  «  foot  to  the 

^e8pherea97to£0,ortob^r^.Qftbe3p|iere>weight.  inclined  planes  upon  which  vesf^  ure  l^iingbrd.     But 


thia  d^ivity I  which  is  SHfficieiit  fc^  pi)ttii?/j^  laiigir  nmtea 
inmoticM^  in  roite  of  the  re8is^qce  pf  flrictippj.  ia  tOC| 
small  for  weights  of  a  moden^  me"  fiosftt^  hffw>* 
ever,  seems  to  have  ^uapec^d*  tibat  friction  mgbt  4bv 


fie  at  which  the  motion  conmiCTic-    ^^^^  ^  ^^  velociW  i'ncreaaed,  when  he  saya,  ''  that 
B  of  equdftnum.    The  weight  of   j^ -^  happ^  <m  cmeband,  that  m  proportion  aatfee  ve- 


Boler*0  ob- 

eerratioos 

enfiiction* 


In  his  experiments  on  friction^  M.  Parent  phced  the  bo- 
dy upon  an  inclined  plane,  the  inclination  of  which  he 
incr^sed  or  diminished,  tiH  the  body  had  a  tendency 
to  move,  and  the  angl* 
ed  he  called  the  angle 

the  body  WM  ther*ire  to  its  fHction  nppn  thcmained  i;^^^;!^^^!^*  K  aw't^'^vlurto^S^^agP,  oif 

fiSIJllSS'wJ^^^  moreVinr  tP  bend;  yeiitoiay  happen,  op  tSe  other 

and  Its  weight  was  to  Ae  Ihction  on  a  homontod  ptene  ^^^  ^^^  ^^  ^^^  ^^^^   j^  „^    ^  ,^  He  preufur^ 

"  S!^""  V^^^ifT  "^  *f  «l^i^  ^  ^''F'l!!!^'  iiw  io  permit  ihepaimM  ioc^ter  the  cavUie$  «9  £n^  fl# 

The  celebrated  Bute  considered  Ae  ratio  bi^  ll^y^dU  ail£pediodoifthe»elacU^  menUu.    h^ti 

factoon  and  the  force  of  pressure  to  te  a  diminution  of  this  depth  ought  to  F«toce  a  din|i|UM 

observes,  that  whew  a  body  is  m  rooUon,  the  friction  ^^^  of  friction          ---r         o         * 

wiU  be  only  oneself  of  what  it  is  when  the  body  has  jj^^  j^v.  pV.  vinoe  of  Can4>ri400  found,  ihrt  th/r  He.e«rch« 

begun  to  move;  and  he  ahows,  that  if  me  fS^^^  frj^^  ^ ha«|  bpdi^  in  motiop  ia  an  unifewrfy  re-  of  Dr. 

auKment  Ae  inclination  of  ui  inclined  plane,  Ull  ^  ^^^^  f^       and  that  the  quantity  of  fripUon  F,  mi^  Vmce. 

'^Z'^'S^  L^jT^  ""^S^^X  riJ[«.  equivalent  ta^eigbt  d«wi|g  *•  M. 

r^1^C^.'^:^lVT^^  ^ekward.,i.F=Mx^^?i<l,  where   M  ia  th. 


eine  is  to  die  cosine  of  the  pkne^  indination,  or  as  the 


*'• 


tangent  of  the  plane's  in^ation  is  to  radiiM.^  But  ooviqg  forpe  mireased  by  ita  weight,  W  th«  W^S^  of 

w4iefi  die  bofly  is  in  .motion,  flie  (fiction  is  dimii^ed,  thebiMy  vpopth?horiapntalp)aiie>  Sthf  snac^^OH^ 

and  may  be  wnnd  by  the  fbnnula,  whidi  the  tnpving  force  or  wejght  deacenaa  ipjibe  time 

M  ([,  andg  the  force  of  ^avitv,  or  1 6.087  &et.    Ihr-Vinc^ 

T52$5  fj«  >i  C9S.  A'  likewise  found,  tlwt  the  Irictian  uwn-ease^  ^  ^Jwfa* 


F^i^Tei^Ax 


tb-» 


i^  which  F  is  the  friction,  the  wei|^t  pr  weesure  of  tiQ  jhap  tbelweight  of  the  h«iy,  and  thf  t  U}^  a^paP^ 

|he  Wdy  being  tyiity  :  A  the  inclination  of  tl^e  plane ;  surfaces  ^  the  aame  hp4y  have  tV  Iwt  mcUon.  ^ 

m  flie  length  of  the  plane  in  IQOOlh  parts  pf  *  Rhin-  "  Tbp  ^periJW^ta  of  Conlomb  W  the  fncpon  qf  aui:-  ^  ^J^*^ 

land  foot,%nd  ^  the  time  of  th?  bp^ly'a  descent-    In  faces,  were  m^  with  the  9m9xm^  W%t  ^  w^^  „«hi.,  i 

efpl^injng  t|hp  qaus^  of  frip^i<ii,   Eul^r  rMarda  th«  described  in  Fart  HI.  Ch^p.  1.  of  the  ppeaent  arUcic,  ^.^  ^, 

f  minenv^s  «l>d  deprpssipns  as  ^ngvilaf,  and  he  suppose]?  and  \y  meaRs  9^ it  he  obtain^  tlie  fcUpwipg  tt«wlte^     mm  un. 
the  friction  to  arise  frpw  tbf  perp^ivwl  ascent  of  f        1.  Frktton  (ff  one  IVih4  uppn  anaUte^Yihrn  tM  gueata. 

li^n^r  pf  inclineil  plane?,  Iffi^i^  nibbed  Hpon  4me  aiy>tfier  tp  iie  ditectmt  ^  ik^ 

the  Abbe  feoj^sut^  has  diflingniAed  friction  into  j£irei,  after  they  had  xenwwe^  i^  xwtact  (or  o^ 

tlfP.iiW?^  vi;^  lh^^  W^?i?b  is.jfei^erated  \iy  099  aurfii^  minutea,  he  obtained  the  foUowmg  mean  results : 

•   TrdU  4e  Mfcanigue,  Part  I.  Chap.  IV.  Sect  I.  p.  178,  Edit  1802.    TheK  olMemUons  of  Bowit  were  first  published  in  1763^ 
jBd  with  some  slight  ndjiiNeiaa  k9M$,  hrf>fc*ii  igjeiyqcalaP  raiilyliV  * ^- 
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P.rictlohfii 


Woodupo» 
Wood. 


Oak  against 
oak 

Oakaoainat 
fir 


of  the  weii^U  of  the  wdght. 

1      ^     Fir  against  1 

fir         - 


1 

1.50 


JBlmagainat 
ehn    . 


1.78 
1 

2.18 


Metals  up- 
•nMctala. 


2.Frictioo 


When  oak  nibbed  upon  oak»  and  when  the  touching 
Mrfaoea  were  reduced  to  tl^  smallest  possible  dini^« 

rioris.  tbefncdon  w«  ^ -^.  Jjj^. 

When  the  frictionus  ocr&n  the  grainy  or  ai  right  an^ 

gks  U  the  darecOon  ofikeJUres. 

'  ,  1' 

Oi)k  against  oak  war  -^. 

Tlie  preceding  ratios  are  constant  quantities^  which 
do  Dot  depend  upon  the  Velocities^  excepting  in  the  case 
of  elin,  when'  the  pressures,  are  verjr  small^  for  in  that 
case  the  friction  sensibly  iifcreises  with  the  velocity. 

t.  The  Friction  increaeei  toiih  the  time  of  Contact.^' 
1^en.wood  w^  jaQoye4  upon  wood  in  the  direction  of 
the  fibres,  the  friction  gradually  indktasedi  ^nd  reached 
its.miMptmttifi  in  8  or  10  seomds.  When  the  friction 
was.aflross  the  *grain  lof  the  woKod^  tk longer  time  elapsed 
befode  it  reached  its  maximum. 

8f  Fricthftofmetaisupmmehls  after  a  certam  time  of 
r?f/.'The  following  experiments  were  made  with  two  flat 
tmeH  of  iron  4  feet  long  and  £  inches  wide,  at<aichedto 
the  fixed  plank  of  the  appflMid.  Other  four  rulers, 
fwb  of  iron  and  two  of  bnissj  15  inches  kmg,  and  18 
lines  wide;  All  the  angles  of  these  rnkrs  were  roundtod 
ofl^  and  the  rubbing  sur&ces  of  therukn  were  45  square 
inches. 

wadOtfH  IB  fnCUOn  IB 

paittolifte  Pnmmnk  pivtiofiha 

pfeiniM.  pfcwife* 

2     ""^    I452     JL 

Id- these  experiments  the  friction  is  nearly  the  same 
in  each  set,  althoudx  the  pressures  are  to  one  another 
ne^rjy  as  9  to  1.  Hence  it  follows^  that  in  metals,  the 
friction  is,  independent  of  the  extent  of  the  rubbing 
surfaces.  Cooloinb  found  also,  that  in  this  case  the 
friction  is  independent  of  the  velocities. 

The  ratio  of  4  to  1,  between  the  pressure  of  friction 
in  the  case. of  iron  moving  upon  brass,  must  not  be 
considered  as  exact  unless  in  the  case  when  the  surfaces 
are  new  and  very  large.  .  When  the  surfaces  are  dimi- 
nished till  they  become  very  small,  the  ratio  varies 
from  4  to  1  to  6  to  1,  but  it  does  not  reach  th^  last 
ratio  unless  when  the  friction  has  been  continued  for 
more  than  Hill  hour,  when  the  iron  and  brass  have  taken 
the  highest  polish  of  which,  they  are  susceptible^  free 
ofallscratimes.'' 

4.  Friction  of,  Oak^pgk  Qah .  when  greased  with  Tal^ 


|Mfts of  the  Uil(m$  ind  to  ibe.tttent  of  the  rubbiog     Pnthe 
anrfaces..   If  this  cohesiop  is  the  principal  cause^  then  Y^'°''  ^ 
itis.obTiooa  that  the  constant  resisUpce  which  it  pro-  *""*»««»• 
duces,  must  have  had  very  little  effect  in  the  experi- 
ment Ist;    and  therefore  Coulomb  r^ards  the  ratio 

of  ^=-^>  as  expressmg  tiie  real  relation  between  the 

friction  and  the  pressure  in  aU  the  rest,  but  pastieularly 

in  experiment  6th.    Since  the  friction,  therefore,  plue 

the  cohesion,  gives  a  resistance  of  6>5,  with  a  pressure 

1 
of  50  lbs.  or  a  friction  of —-.  the  resisUnce  is  composed 

of  a  friction  =  ^  or  1.8  lb.  and  ci  a  eohesive 

«7.6 

force  =  6.5  lb.  —  1.8e:  4.7  lb.     Taking  a»  aa  even 

number  5  lbs.  as  a  measure  of  this  cohesion,  we  shall 

have  M,S  for  the  mean  and  approximate  vidue  of  the 

ratio  of  pressure  to  friotion,  when  corrected,  for  the 

reaistanGe  ariainf  frem  the  ooheaion  of  the  tallow. 

When  the  touching  surfaces  were  reduced  from  their 

original  magnitude  of  180  square  inches,  to  one  sistih  er 

about  50  square  inches,  the. preceding  ratio  o'. ^g 

an  influence  on  the  results  in  this  kind  of  friction. 

5.  Injluence  qftlie  time  of  contact  upon  the  Friction  of 
Oak  upon  Oak^  when  greased  with  tallow  renewed  at  every 
.experiment.  In  the  following  very  interesting  experi* 
ments,  the  surface  of  contact  was  180  inches. 


The  velocity  appeared  to  have 
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of  bofn<«e-  jif^v,  and  the  TaSkm  renewed  at  every  experiment. 


dies  wfaen 
it  waftdl- 
miiiiftbMi 

bj  UQ- 


Oak 
against « 
-oak 


FtietioB  in 
PiMRnc     parts  of  dM 
piesfyra* 

1 
S2SO  pounds  -rr. 
27.0 


n 
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850  —        -T-r. 


1 

S5.8 
1 


Oak 

against  •< 
oak. 


FxMmizcu  '  pamoftbe 
preanire. 

'    '  1 

450  pounds^— 


250    —     — 


50      —     ~ 


1 

18.5 

r 
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In  the  preceding  experiments  the  tallow  was  new,  but 
in  the  foUowing  it  had  been  laid  on,  and  used  ibr  some 
time,  and  was  not  renewed  during  the  experiments. 

FiicSaon  ia  Frictiop  in 

4ninnitet 
9  mianteiu 

* 

28iiunutet 
llutar 

> 

boon. 


2310  poundf.  ■ 


0 
.euiButea 


12^ 
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The  very  remarkable  inoreaw  offtiction  which  takes 
place  in- the  prcceclinfr  resuUsby  a  difninution  of  pres- 
sure, is  ascribe  bj  Cuulomb  to  the  ooheUenof  Ui4 
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On  the        As  this  Itst  exparimeiit  wu  ttade  with  paiticiilir 
Frietioa  of  i^^e,  Coulomb  enoesvoured  to  deduce  ftom  it  the  law 
purfacCT.   ^f  ujjg  increase  of  friction.    Assuming  the  formuUi 
^^^  F=  A-{-  mT^,  where  A  is  the  weigfit  fin  this  case  503 

lbs.)  equal  to  the  fHctlon  when  the  velocity  is  insensU 
Ue,  m  a  constant  coefficient^  and  Tf*  the  time  of  rest, 
which  has  preceded  the  experiment  raised  to  the 
]iower  ^.    In  this  way  he  finds  »  4o  te  f  •    Hence 

P  =s  502  +mT^,    In  order  to  find  m from  she  escpe- 

riment,  after  4'  rest,  we  have  m  T  i:±$6^  lbs ;  and  as 

•^64 
TsV,  we  have  m  =7777 1  lbs. 

(V)t 

Tfa^  above  foniHila  'can  only  be  used  when  the  time 
of  rest  is  very  short ;  for  it  is  obvious  that  if  P  could 
be  exsMly  exfiressed  by  A  +mTf^.  however  small  be  the 
^Tsnttty  i»y  then  when  T  became  infinite,  F  would  be* 
come  hilhiite,  whi^  cannot  be,  as  the  friction  atteina 
its  niaaam'um  sifter  a  finite  time. 

This  new  condition  may  therefore  be  aatisfiedby  the 

fivmuk  Pc  c  j-Ti*  '    ^W«h,  when  TssO  gives 

t  ts-^,  and  when  T  is  infinite  gives  F=^ 

'6.  Tricikmtfflran  wpon  Brass,  and  Iron  upon  Iron, 
when  greased. 
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The  excess  of  the  friction  under  a  pivssure  of  50  lbs. 
obviously  arises  from  the  cohesion  of  the  tillow,  which 
amounted  to  1|  pounds,  which  malkes  the  friction  tV 
when  the  time  of  contact  was  0,  and  g-^-when  it  had 
Teached  its*  maximum. 

The  following  experuueuts  were  miide  tmdertiflrer- 
ent  'circumstances. 

In  order  to  prepaieliie'netslsiror  these  expcrimcntSy 
which  was  found  absolutelv  Tieoessary  btfore  regular 
results  could'  be  obtained,  tney  were  fisst  polished  as 
htehly  as  possible,  and  after  being  greased  with  oil  or 
Uuiow,  llwy  were  attached  to  ihe  -sledge,  and  made  to 
ftst  upon  one  another  under  a  great  pressure  for  half 
an'hodr,'  the  grease  being,  firom  time  to  time,  renewed, 
tjll  it  had  penenrated  the  pores  of  the  metal,  and  thus 
given  tfaetlders  a  degree  of  polish  which  they  could 
not  have  received  by  any  other  means.  The  friction 
was  at 'first  uncertain,  but  became  more  regular  as  the 
polish  increased. 

By  this  operation  the  grease  peaetraces  the  pores  of 
iht  metaL    The  liie  of  the  rulers  sui^  the  touching 


surfiuies  were  the  ttme  as  in  Aft,  8.  the  velocitiea  of    iks  ibe 
the  sledge  being  impef^eptiUe,  or  below  an  inch  in  1 
second.    The  foUowing  were  the  xesulu : 


■orfa 


Iton  upon  uon 


i^S  pounds 
44S     .     . 

165S    . 


•    • 


ss 


Iron  upon  brass  <{      MS 

1653 


Iron  upon  braas^ 
when  the  grease 
was  not  renewed. 


5f 


443 


1653 


Iron  upon  brass  greased  with  tallow 


The  ratio  between  the  pressure  and  the  friction  de« 
pends,  in  these  experiments,  on  the  nature  of  the  un« 
guent  and  the  velocity  of  the  sledge.  By  greasing  the 
metallic  plates  ^th  tallow,  the  fricti^  dtminishaa 
ereatly  under  great  pressures,  in  proportion  as  the  ve« 
locity  au^ents.  In  one  of  these  experiments,  when 
the  vdooty  of  the  sledge  was  anejoot  in  a  second,  the 
friction  of  die  sledge  under  a  pressure  of  1658  pounds 
was  more  than  one-third  less  than  when  the  velocity 
was  insensible,  or  even  one  inch  in  a  second. 

When  the  veloeities  are  insensible,  and  the  pie?iaure 
is  great,  the  ratio  of  the  pressure  and  the  firiction  is  for 

Iron  against  iron  greased  with  tallow,  -rjr- 

1 

Iron  upon  brass  greased  with  tallow,  and  1        1 
afterwards  wiSi  oil,  .  J       8  ' 

When  the  plates  are  greased  with  tallow,  this  ratio  is 
less  under  a  pressure  of  52  lbs  than  under  one  ntnt*}k 
greater.  This  arises  from  the  cohesion  of  the  tallow, 
which  opposes  under  all  pressures  a  constant  resistance 
proportional  to  the  area  of  the  surfaces*  Thk  con- 
stant resistance,  which  is  not  perceptible  hut  under 
snudl  pressures,  may  be  estimated  in  the  same  manner 
as  in  Art  4,  p.  59S.  When  olive  oil  is  used,  the  cohesion 
may  be  considered  as  nothing. 
When  the  surfaces  are  rubbed  with  hcg^s  lard,  die 

IHction  was  never  lessthan  •— -  df  the  pressure.    The 

resistance  depends  always  'on  'the  consistence  of  the 
]grease,and  the  friction  increasesas-the^greaseismcresofL 
When  the  surfaces  are  greased  with  tallow,  and 
have  a  lai^aiea,  the  friction  alters  Ae  nature  of  the 
tallow,  and  incneasesjsensibly  in  proportion  as  the  .ex* 
periments  are  continued  without  renewing  the  grease. 

It  is,  however,  alwija  less  than  —  ofthepreasove.        ^^_ 

When  die  grease  is  inth  oil,  «ikI  the  sarfaoea  yery  ^  '^"^ 
amaU,  Uub  effiwt  k  leas  peroeptiUe.  wt^ih. 

7.  FfKium  ^  Iron  upon  Oak.   When  mn  moved  outaaga- 
f^poa  eak^  the  fallowing  were  the  resnks ;  eat» 


On  tilt 
Frietioa  of 

Atles. 
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The  weights  in  ooL  4.  which  were  employed  to  bend 
the  cord^  were  compnted  from  the  numbers  in  col.  5.  by 
means  of  the  formula?  given  in  Sect.  IV.«  and  the  re- 
sults of  some  previous  experiments.  The  weights  in 
col.  4.  being  subtracted  from  those  in  col.  6.  which  put 
the  pulleys  in  motion,  give  the  weights  actually  employ- 
ed in  overcoming  the  friction.  As  these  last  weights 
acted  at  the  end  of  a  lever  equal  to  the  radius  ofthe 
puUy,  phu  the  radius  of  the  cord«  the  friction  upon 
die  axis  may  be  regarded  as  equal  to  the  product  of 
these  weights  into  the  ratio  of  the  sum  of  the  radii  of 
the  pnlly  and  the  cord  to  the  radius  of  the  axis,  which  is 
nearly  Uiat  of  7  to  1  when  the  weight  is  suspended  by 
a  thin  pack-thread,  and  nearly  7.2  to  1,  when  it  is  sus- 
pended l^  the  cord  No.  1.  By  this  method  the  friction 
m  col.  9'  was  calculated.  The  pressures  on  the  axis  in 
col.  8.  are  obviously  composed,  1st,  Of  the  weight  of 
the  pulley  or  cylinder;  2d,  of  double  the  correspbnd- 
jng  weight  in  col.  5. ;  and  3d,  of  the  weights  contained 
in  col.  6.  The  ratio  therefore  of  the  triction  to  the 
pressure  in  col.  10.  isUie  quotient  arising  from  dividing 
col.  9.  by  col.  8. 

It  appears  from  experiments  7th,  8th,  9th.  10th, 
11th,  and  12th  columns,  that  the  friction  of  axes  of  iron 
in  boxes,  or  cheeks  of  brass,  is  much  less  diminished  by 
the  cart  grease  than  by  tallow. 

M.  Coulomb  likewise  extended  his  experiments  to 
the  friction  of  axles  made  of  the  different  kinds  of  wood 
used  in  rotatory  machines.  He  used  pulleys  of  12 
inches  in  diameter,  with  axes  three  inches  in  diameter. 
The  axes  were  sometimes  moveable,  and  at  other  times 
fixed,  though  in  both  cases  the  friction  was  the  same. 
The  levelling  surfaces  were  carefully  smoothed. 


Nsma  of  the  Wood  used  for  the 
Axles. 

1.  Axisof  Ho/fft  Oa^  running  in  1 
a  box  of  lignum  vitae  coated  V 
with  tallow,  .J 

2.  Do.  the  coating  of  tallow  wip- 
ed  off,  and  the  surface  remain 
ing  greasy, 

3.  Do.  after  being  used  several  / 
times  without  renewing  the/* 
tallow,  \ 

4.  Do.  running  in  a  box  of  Elm  7 
coated  ilirith  tallow,  .  ) 

5.  Do.  both  axis  ahd  box  wiped,  S 
and  the  surfaces  remaining  > 
greasy,  .  .J 

&  Axis  of  Boxwoodt  and  box  of 
Lignum  ViUtt  coated  with  tal 
.   low, 

7.  Do.  the  coatii^  wiped,  and  \ 

the  siufaces  remaininjr  greasy,  j 

•  .  .  . 

8.  Axis  of  Boxwoad*  and  box  of  1 
Elm,  coated  with  tallow,         J 

9.  Do.  the  coating  wiped  off,  and  ) 
the  surfaces  remaining  greasy,  3 
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and  in  all  cases  the  friction  was  least  when  the  surfttces     On  the 
were  merely  greasy,  and  not  coated  with  tallow,  FHetion 

sndRigUi. 

Sect.  III.    On  the  Friction  and  Rigidity  of  Rapes.      ~  '" 


■1 


■} 


Bstio  of  Friction  . 
topreamue. 

0.038 

I 

26.S 

0.06 

1 
16.7 

0.06 

1 

16.7 

0.08 

1 

125 

0.03 

1 

33.3 

0.05 

1 
20 

0.043 

1 
23 

0.07 

0.035 

0.05 

• 

1 

1.4.3, 

1 

28.6 
1 

20 

0.05 

1 
20 

10.  Axis  of  Iron,  and  box  of  Lig-^ 

num  Fifas,  the  coating  wiped  I 

off,  and  the  pulley  turned  for  x 

some  time  •      • } 

In  these  experiments  the  velocity  did  not  appear  to 

influence  the  nriction  unless  in  the  first  instants  of  rest ; 
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When  a  rope  passes  over  a  cylinder,  or  over  the 
groove  of  a  pulley*  whose  axis  is  horiaontal,  and  has  a 
weight  suspended  at  each  end  of  it,  then  it  is  obvious 
th#t  if  the  rope  were  destitute  of  rigidity,  or  perfectly 
flexible,  the  axis  of  the  ropes  on  c»ch  side  would  be 
perfectly  parallel  and  vertiod.  But  as  every  rope  is  stiff 
or  rigid,  the  two  branches  of  it  that  suspend  the 
weights  will  deviete  from  the  perpendicular.  It  one 
of  the  ends  of  the  rope  is  fixed  in  such  a  manner 
that  the  first  branch  ofthe  rope  is  in  a  vertical  direction, 
and  if  we  suspend,  at  the  other  end  of  the  rope,  a 
n^eight  W,  which  will  stretch  the  second  branch  of  the 
rope  to  such  a  degree  as  to  force  it  into  a  vertical  direc* 
tion,  and  to  bring  it  in  contact  with  a  semicircumference 
ofthe  pulley,  the  weight  W  mny  betaken  de  the  mioiure 
of  the  ri^dity  ofthe  rope. 

If  the  rope,  instead  of  being  treated  in  this  manner, 
has  two  equal  weights,  W,  W,  suspended  at  each  extre- 
mity, and  if  we  add  to  one  of  the  ends  an  additional 
weight  fv,  capable  of  destroying  the  equilibrium  of  the 
equal  weights,  W,  W,  this  weight  may^  be  taken  as  a 
measure  of  the  friction  of  the  rope.  A  small  portion 
indeed  of  the  weight  w  is  employed  in  overcoming  the 
rigidity  of  the  rope ;  but  it  is  so  small,  when  compared 
witl'fv,  that  it  may  be  safely  neglected. 

The  first  experiments  that  appear  to  have  been  made  BTpcri- 
on  the  rigidity  of  ropes,  were  tnose  of  Amontmis,  who  mcnts  of 
contrived  an    ingenious  apparatus  for  this  purpose.  Amoatims, 
He  has  published,  in  the  Memoire  of  the  Academy  of 
Sciences  for  l699f  a  table  of  the  forces  required  to  bend 
ropes,  founded  on  the  supposition  that  the  difficulty 
of  bending  a  rope  of  the  same  thickness,  and  loaded 
with  the  same  weight,  ^*  decreases  when  the  diameter 
of  the  roller  or  pulley  increases,  but  not  so  much  aa 
that  diameter  increases." 

Another  series  of  experiments  was  afterwards  made  ^f  Dcngn- 
by  Desaguliers,  (See  Cnurse  of  Natural  Philoeophy,  utrt^ 
vol.  I.  p.  243,  244,  '345,  &c.)  who  published  a  table, 
''  shewing  what  forces  were  required  to  bend  ropea  of 
different  diameters,  stretched  by  different  weights  round 
rollers  of  rlifferent  bignesses."  The  general  result  of 
these  experiments  was,  that  the  difficulty  0/  bending  m 
rope  round  a  roUer,  is  ceteris  paribue  inversely  eiB  the 
diameter  of  the  roller. 

The  experiments  on  the  rigidity  and  friction  of  ropea  ConlombV 
made  by  Coulomb,  were  performed,  both  with  the  appa-  •PP^ram^ 
ratus  used  by  Amontons,  and  by  another  of  his  own, 
which  is  shewn  in  Plate  CCCLXVIi,  fig.  14.     It  con.  ^"" 
sists  of  two  tressels  6  feet  high,  on  which  are  laid  two  f^^il^^ 
pieces  of  square  wood,  ab,  cd     On  these  two  pieces    ' 
are  fixed  two  rulers  of  oak,  DD,  D'D',  well  planed^ 
and  polished  with  fi^h-8kins.     With  two  orlinders  of 
^niifn  vita,  one  6  inches  in  diameter,  and  the  other 
2  inches;  and,  with  several  cylinder's  of  ^Im,  from  2 
to  12  inches  in  diameter,  the  apparatus  was  ready  for 
the  experiments. 

In  order  to  ascertain  the  friction  ofthe  rollers,  they 
were  laid  on  the  p)ank>«,  as  shewn  in  Fig.  14,  siMd  4 
weight  of  50lbs.  wa<^  suspended  on  e«(£  side  ofthe 
roller,  with  very  htie  and  flexible  pack-thread ;  and 
the  weights  could  he  increased  in  any  degree  by.  laying 
additional  weights  of  50 lbs.  by  different  threads,  so  aa 
to  give  any  required  pressure  to  the  rollers.  Bj*  adding 
a  counterweignt  on  each  side  of  the  roller  altematelyy 
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•mUtm    till  ihqr  rcerived  «  notion  barely  soisiblet  Coulomb  a*-    era  of  elm  had  a  friction  about  two-fiftha  greater  than 

9rktUm    ceitained  the  friction  of  the  rollers.     The  following    lignum  vitas ;  and  that  under  small  pressures  the  fric- 

■nd  Htgidi  ^^^  ^1^  results  with  roUers^of  ligmun  vit» :  -tion  was  rsfher  greater  than  would  result  from  its  be* 

lyofUopecj         _  ing  proportional , to  the  pr€*»ure. 

Tne  rigidity  o|f  ropes  was  iiieasur0d  ip  Ihe  way  al- 
ready described^  ,and  the  following  ri|8ults  trere  obtain- 
ed. The  Toilers  varied  ^rqm  2  to  19  inches  in  diame- 
ter>  ajpd.the  pulley  .rqpe^  ^ere  used. 
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Hence  it  follows,  thai  the  friction  ofcylindm  rolling                   in  a  Vazq.  in  a-Stnind.  drcumfeTence.  of  a  Fopt. 

upon  korizonial  pfanes,  are  dvrectty  as  the  pressures,  ami    No.  1.            6  j2              J12||  lines.  4l  drs. 

inoersely  as  the  diameter  of  the  rolfers.                                No  S.          15  5              20  121 

Coulomb  found  that  greasing  the  ropes  did  not  dl-    No.  3.           80  '^P              t9  24f\ 

minish  the  friction  sensibly.    Hefounaalsoj  that  roller 


TABLE  qfCauhmVs  EMperimeiUs  on  ihe  B^m^-und  FrictioH  ^ Ropes 
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Cord  No. 
S.  of  SO 
threads  in 
a  yard. 


Idem. 


Cords  med  in 

tfaeexperi- 

menti. 


Idem. 


Idem. 


Cord  No. 
2.  of  16 
threads  in 
ayarii. 

Cord  No. 
l.df  6 
threads  in 
a  yam. 


Kindi  of  wood, 
diameter,  and 
It  of  the 
wuSkn. 


Weighti 
on  eadi  side 
of  tbe  TO&er 
in  lbs. 


Additional 
hang|weigiit  to  over- 
eome  friction 
of  RiUer,  and 


Elm 
6  inches 
diametef, 
weight  25 
lbs. 

Guiacum 
6  inches 
diameter, 
weight  50 
lbs. 

Guiacum 
2 

diameter, 
weight 
lbs. 

Guiacum 
6  inches 
diameter^ 
weight  M 
Iba. 


Guiacum  \ 

inches  I 

iameter,  \. 

eight  4i  ( 

19.  1 


Idem. 


100 

soo 

500 


200 


200 


25 
200 


25 
100 

200 
500 


100 
200 


r'>  ■  ■ 


Gordft 


5  lbs. 

11 

20 


18 


16 


n 

52 


J* 

11 
2i 


5 
6 


As  the  preceding  experiments  were  made  in  the  case 
of  moti<His  nearly  insensible,  Coulomb  proceeded  to 
AscerUin  the  effect  produced  by  the  rigidity  of  the 
cords  as  changed  by  the  velocity.  With  this  view,  he 
took  a  pulley^  and  a  box  of  copper^  and  an  axis  of  iron, 
coated  with  tallow.    The  pulley  was  144  lines  in  dia- 


Total  laid  ^ 
Upon  the  ml- 
eis  which  sup- 
port tbe  rd*. 
leis.'  ' 
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Fricdon  of 
the  ndler. 


815 

721 
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lOli 
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£55 
456 


1.5 
8.6 
5.6 


2.8 


8.8 
6.4 


27 


Stiffnen  of  thb  Oted. 


ined 


As  ascertain 
by  Conlomh's 
apparatttiL 


As  ascertained 

by  Amonton*t 

apparatus. 


5-5 

74 

14,4 


15.2 


17.6 


3.5 


4.4 

10.4 
16.4 


14.8 


7S 
17^ 


S.1 


<         • 


meter,  and  the  axis  SO^  lines^  and  tbe  cord  was  No.  J. 
the  same  as  that  used  tn  the  above  experiment  The 
weights  were  made  to  run  above  a  distance  of  6  feet, 
and  the  times  of  describing  the  first  three  and  the  lalt 
three  feet,  were  measured  by  a  hal&second  pendu* 
lum. 
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II 
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Slow  and  continued 
Firtt  3  feet  in  S'  . 
Last  3  feet  in  li" 

Last  3  feet  in  1^'' 


Slow  and  uncertain 
First  3  feet  in  6" 
Last  3  feet  In  8" 
First  3  feet  in  34 
Last  S  feet  in  l^'' 

Slow  and  uncertain 
First  three  feet  in  &' 
Last  3  feet  in  3'* 
First  3  feet  in  S'' 
Last  3  feet  in  2" 


Doubtful  and  continued 
I  rFirst3feetin6" 
(Last  3  feet  in  3^'' 


1235 


14.5 


17.0 
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The  foUowiog  are  the  general  results  of  Coulomb's 
experiments: 

1.  The  rigidity  of  ropes  increases^  the  more  that  the 
fibres  of  which  they  are  composed  are  twisted. 

2.  The  rigidity  of  ropes  mcreases  in  the  duplicate 
ratio  of  their  diameters.  According  to  Amontons  and 
DesagulierSy  the  rigidity  increases  in  the  simple  ratio 
of  the  diameters  of  the  ropes;  but  this  probably  arose 
from  the  flexibility  of  the  ropes  which  they  emplcnred. 

3.  The  rigidity  of  ropes  is  in  the  simple  and  airect 
ratio  of  their  tension. 

4.  The  rigidity  of  ropes  is  in  die  inverse  ratio  of  the 
diameters  ofthe  cylinders  round  which  they  are  coiled. 
This  result  was  obtained  also  by  Desaguliers. 

5.  In  general,  the  rigidity  of  ropes  is  directly  as 
their  tensions  and  the  squares  of  their  diameters,  and 
inversely  as  the  diameters  of  the  cylinders  round  wluch 
th^  are  coiled. 

o.  The  rigidity  of  ropes  increases  so  little  with  the 
velocity  of  the  machine,  that  it  need  not  be  taken  into 
the  account  when  computing  the  eflects  of  machines. 

7.  The  rigidity  of  small  ropes  is  diminished  when 
penetrated  with  moisture;  but  when  the  ropes  are 
thick,  their  rigidity  is  increased. 

8.  The  rigidity  of  ropes  is  increased,  and  their  strength 
diminished,  when  they  are  covered  with  pitch;  but  when 
ropes  of  this  kind  are  alternately  immersed  in  the  sea 
and  exposed  to  the  air,  they  last.longer  than  when  they 
are  not  pitched*  This  increase  of  rigidity,  however, 
is  not  so  perceptible  in  small  ropes  as  in  those  which 
are  pretty  thick. 

9.  The  rigidity  of  ropes  covered  with  pitch  is  a  sixth 
part  greater  during  frost  than  in  the  middle  of  summer, 
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but  this  increase  of  rigidity  does  not  follow  the  ^atio  of 
their  tensions. 

10.  The  resistance  to  be  overcome  in  bending  a  rope 
over  a  pulley  or  cylinder  may  be  represented  by  a  for* 

mula  composed  of  two  terms.    The  first  term  ^—  is  a 

constant  quantity  independent  of  the  tension,  a  being  a 
constant  ouantity  determined  by  experiment,  D"  « 
power  ofthe  diameter  D  of  thei  rope,  and  r  the  radius 
ofthe  puUey  or  cylinder  round  whidi  the  rope  is  coiU 

ed.     The  second  term  of  the  formula  is  Tx » 

r 

where  T  is  the  tension  of  the  rope,  b  a  constant  quan« 
tity,  and  Dn  and  r  tlie  same  as  before.  Hence  the  com« 

pleteformuUi8-^+Tx^^=— Xfl+T«i    The 

r  r         r  ' 

exponent  n  ofthe  quantity  D  diminishes  with  the  flexi« 

biuty  ofthe  rope,  but  is  generally  equal  to  1 .7  or  1.8  ; 

or,  as  in  Na  2.  the  rigioity  is  nearly  in  the  duplicate 

ratio  of  the  diameter  of  the  rope.    When  the  cord  is 

much  used,  its  flexibility  is  increased,  and  0  becomes 

equal  to  1.5  or  1.4. 

Sect.  IV.— O/i  the  Friclion  and  Form  qfPivott. 

In  the  ninth  volume  of  the  Mhnoires  des  Sgavant  On  t^  fVic* 
Etranger^  p.  234,  M.  Coulomb  has  given  the  theory  iioo  of  pt« 
of  the  friction  of  pivots  and  the  cups  which  they  sup^  ^^^ 
port ;  but  as  the  experiments  on  which  it  was  founded 
were  neither  sufficiently  numerous,  nor  made  with  sut- 
fiqent  accuracy,  he  afterwards  resumed  the  subject, 
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0fi  tht 

IfrktioB  of 

Pivots. 


First  appa- 
ratus. 


Seeond  ap- 
paratus. 
PukTC 
ccci;,xvix. 
Pig.  15. 


and  hat  published  the  f^u\U  of  his  obsenrttions  in  the 
Memoirs  of  the  French  Academy  for  1798;  under  the 
title  of  Svr  lei  Froltemens  de  la  pointe  dei  Pivots. 

The  needles  of  compasses  are  generally  suspended 
uiK)n  a  pivot,  by  means  of  caps  of  agate,  or  other  hard 
substances.  The  cap  has  a  conical  form,  terminated 
above  with  a  small  concave  summit,  whose  radius  of 
curvature  is  very  smaHL  The  pivots  themselves  are 
generally  of  tempered  steel,  but  frequently  reduced  to 
the  state  of  a  spring.  The  point  of  the  pivot  which 
supports  the  cap  is  a  small  curve  surface,  whose  radius 
of  curvature  is  smaller  than  that  of  the  summit  of  the 
cup.  Coulomb  generally  found,  that  even  when  every 
care  was  taken  by  the  artist,  the  curvature  of  the  sum< 
mit  of  the  cap  was  very  irregular,  and  that  the  friction 
of  an  agate  cap,  turning  upon  the  point  of  a  pivot,  was 
often  five  or  six  times  greater  than  the  momentum  of 
friction  of  a  highly  polished  agate  plane  turning  on  the 
samb  pivot. 

'  Coulomb,  in  his  experiments  on  pivots,  supported 
the  body  by  a  highly  polished  plane  in  place  of  a  cap, 
and  having  given  it  a  rotatory  motion,  he  noted,  by 
means  of  a  seconds  watch,  the  time  employed  in  mak- 
ing the  /bur  or  Jive  first  turns,  from  a  mean  of  which  he 
obtained  the  primitive  velocity ;  and  he  next  counted 
the  number  or  turns  which  it  made  before  it  stopped. 
The  revolving  body  is  obviously  brought  to  rest  by  the 
friction  of  the  point  of  the  pivot,  and  also  by  the  resist- 
ance of  the  air  ;  but  in  order  to  get  rid  of  this  last 
resistance.  Coulomb  gave  the  lx>dy  the  form  of  a  glass 
receiver,  and  found,  that  when  the.  velooity  was  not 
ffreat,  and  when  the  receiver  weighed  5  or  6  gros 
7a  gros  is  the  eighth  of  an  ounce)  the  resistance  of 
the  air  bore  no  sensible  ratio  to  that  of  the  friction. 

In  order  to  render  the  results  more  certain,  he  made 
several  of  the  experiments  in  vacuo  by  the  apparatus 
shewn  in  Plate  CCCLXVII.  Fig.  15.  where  a  I A  6  is  a 
fork  formed  of  brass  wire,  attached  to  a  plane  surface 
at  dy  or,  what  is  better,  to  a  concave  lens  of  glass,  whose 
radius  of  curvature  is  from  two  to  three  lines.  To  the 
extremities  of  the  fork  are  fixed  two  plates  of  metal, 
ab,  A  motion  of  rotation  is  communicated  to  the  fork 
by  nftans  of  a  moveable  rod  efk,  formed  into  a  hook 
at^,  and  which  is  introduced  mto  the  neck  of  the  re- 
ceiver AB,  in  which  the  vacuum  is  made.  When  the 
distance  a  6  is  S  inches,  when  the  fork  performs  its 
first  revolution  in  7  or  8  seconds,  and  when  the  weight 
of  a  and  b  is  about  5  or  6  gros,  it  is  unnecessary  to 
perform  the  experiments  in  vacuo.  The  apparatus, 
however,  should  be  protected  from  currents  or  air  by 
being  placed  under  a  receiver. 

Vnth  the  first  apparatus,  consisting  of  a  glass  re- 
ceiver 4  inches  in  oiameter,  5  inches  high,  and  weigh- 
ing  5  ounces.  Coulomb  got  the  following  results  >- 


The  numbers  in  the  last  column  weris  calculated  by    (>n  t^« 
means  of  the  formula.  Frjctlon  of 

Pivots; 


*4x/^' 


where  A  is  the  momentum  of  friction,  b  the  primitive 
velocity,  X  the  space  described  from  the  beginning  to  the 

^--—  the  sum  of  the  products  of 

each  molecule  ^,  by  the  square  of  its  distance  r  from 
the  axis  of  rotation,  divided  by  the  quantity  0,  or  the 
distance  from  the  axis  of  rotation  of  a  point  whose  ve- 
locity is  6. 

Now,   as  the  same  receiver  was  employed  in  the 

above  three  experiments,  the  term  /— —  is  constant, 

b*  . 
and  therefore  if  the  other  term  -r?  is  constant,  A  will 

be  constant.    Hence  it  follows,  that  since  the  experi« 

mental  values  of  r^,  as  given  in  the  last  col.  are  nearly 

the  same,  we  may  conclude,  thai  the  friction  of  pivots 
if  independent  of  the  velocity,  and  is  taerefore  necessa- 
rily proportional  to  some  function  of  the  pressure. 

In  order  to  examine  the  friction  of  pivots,  when  On  the 
they  support  planes  of  different  materials,  M.  Coulomb  frictioa  of 
made  the  fork  akhb  nine  inches  long.    The  parallel  ^^ 
branches  ak,hb  were  ^4  lines  distant  from  each  others  poithig' 
The  curve  kdh  was  a  semicircle,   and  about  three  diiftrent 
inches  long ;  and  the  length  of  the  two  parallel  branches  planes, 
was  also  three  inches  each.    The  pieces  of  metal  a,  b, 
and  the  plane  cf,  were  fastened  to  the  wire  by  wax.    At 
g,  the  Qummit  of  the  support,  was  fixed  a  small  needle 
gd  of  tempered  steel,  the  point  of  which  oottld  be 
made  more  or  less  fine,  round,  or  obtuse,  according  to 
the  nature  of  the  caps,  and  the  magnitude  of  the  pres* 
sure.    In  the  following  experiments,  the  angle  of  its 
summit  was  about  18  or  SK)  degrees.     The  weight  of 
a  and6  was  two  gros  each,  and  that  at  the  fork  1}  gros. 
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^tbe       Hoieeft  IbHows,  thcf^gaimt  lirfkr  8iip«nortoliie 

^JJ^    other  substanoes  fisr  the  caps  of  piv0lc 

-j;  ^  _-    ^  In  order  to  aioertafii  the  efl%et  produced  by  giving 

Od  the       different  forms  to  the  pivbt  of  tfitf  needle.  Coulomb 

foim  of  tbe  made  the  followmg  eiperiments,  the  circamstanoes  be- 

poiou  of     iDg.  the  same  as  in  the  preceding  experimeats. 
pivots* 


Vahiutit 

» 

• 

X 

An^dof 

Angle  of  pivot 
«'»  or  7». 

1 

£500 

1 

1 

2100 

800 

1 

1 

1400 

450 

1 

1 

^000 

2^0 

KstMof'tlit 
pBbiei 

Gani^^ 

Agate, 

6la88, 

SteeU 
Henee  for  a  jriane  of  agate,  we  have 

"  1200 

^  Hod 

i'rdm  these  experiments,  it  appears  Chat  in  gaj-net^ 
igotet  and  glass,  under  a  pressure  of  6f  gros,  the  fric- 
&tk  increases  as  tie  pivots  become  more  acute,  and  fol- 
fews  nearly  the  same  ratio.  The  case/  however,  is  dif- 
Kfent  wim  steeL    In  agate  and  steel,  the  frictibns  up^ 

&A  tf  ^H'dt  of  4(r>  iM  ijci^lf  e^fil^  beii^jf  -^  ftft" 
igate,  axid  ^^^--r  t&i  HeA ;  Whereas,  on  a  pivot  of  6* 


£000 
or  7^  the  friction  fm  agate  is 


1 

800* 


and   ---  for  steel. 
SSO 


V 


Coulomb  ascribes  this  difference  to  the  irregular  contex- 
ture of  miSlals,  and  particularly  steel,  which  he  says 
is  covered  with  an  infinihr  of  small  holes,  even  when 
it  has  the  finest  polish.  He  conceives,  therefore,  that 
the  inotease  rf  friction  in  the  steel  arises  from  the  sharp 
point  of  th6  pivot  working  in  these  irregular  openings. 

When  the  weight  of  the  needle,  or  body  supported 
on  the  pivdt,  is  under  100  grains,  very  little  advantage 
IS  gained  by  givins  the  pivots  a  sreater  ai^le  than  18^ 
Or  80^  degrees.  When  the  needles  are  very  light,  the 
angle  of  &e  pivot  should  be  less  than  18** 

Motion  of       As  the  preceding  results  are  not  applicable  to  all  de- 

pivou  on-  grees  of  pressure.  Coulomb  repeated  the  expeHmentb 

der 

cot 


xjbsA  vptn 
tbepivet 
ingioi. 


TflBO  of  p^f*      rvuiiibcf  of  le^olii*     Valasi  of 


fiofiiuog  ono 
lovoliitioB* 


tioDsbefiweit 
■topped. 


X 


16.66 


^i(A  a  Plane  qfPoluhed  Glass. 

lOi 

With  a  Pimm  ^Garnet. 


B30 
1 

M2 


5.83 


16.66 


1 

§400 
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1550 


It  is  a  remarkable  circumstance,  that  Coulomb  found 
tiie  results  much  more  regular  with  glass  than  either 
with  garnet  or  agate.  Hence,  as  the  friction  was  hko« 
wise  greater,  he  preferred  it  for  the  precedii^  eaperi- 
niente. 

From  these  experiments,  Coulomb  has  shewn,  that 
ihe  exponent  of  the  power  of  the  pressure  to  which 

4 

the  friction  is  proportional,  is  1.33,  or  -—. 

The  following  is  a  recapitttlation  of  Coulomb's  re-  Abitnct 
suits.  of  Cou- 

lif,'  Th6  frictioA  of  pivots  is  independent  Of  the  ve-  iomb*B  re. 
locitiCfs,  and  is  a  f\lnction  of  the  pressure.  *«>^*  ^' 

fSd,  The  frietfon  of  gttVief  is  less  than  thirt  of  agnte,  '^^^ 
Atld  thai  df  li^te  leM  OMnf  thilt  of  glass ;  btft  thief  frit^  ^ 
tion  6f  differ^  pieris  Of  t  plime  of  polished  ghiss  h 
k^  lifegfMti 

ddf.  The  Atigl«§  df  the  points  of  pivots  hob  an  ififlaeneo 
tit  th^  friction.    Wh«tl  tbe  body  weighs  five  bf  at 

go^,  the  beM  aligle  i*  fi^Ora  80  to  45  degteM.  Wh^ 
e  body  Weighs  less,  the  ungle  of  the  pivot  tfiay 
be  progrelsively  diminished  without  th6  fKctioh  iftpe*^ 
riencing.any  sensible  increase.  We  ttiTty  evett,  i^ithobt 
much  inconvenience,  atid  when  the  steel  is  good,  M* 
duce  it  to  10  and  12  degrees,  provided  thift  weight  tf 
the  body  does  not  exceed  a  hundred  grtiins. 

4M,  With  a  ^vot  of  the  best  steel,  #ell  tefinpete^, 
and  brbught  to  the  first  degree  of  sl^^l  tetti|^r,  antl 
having  an  angl6  of  45  degrees,  the  inMnehtum  of  Mt^ 
tron  varies  as  the  ^d  power  of  the  pretsure.  Wh4A 
the  pressure  was  very  considerable,  And  the  pivot 
shaped  to  any  angle,  the  friction  varied  Dearly  as  tte 
pressure. 

5lh,  All  the  caps  which  Coulomb  procured  frotti  the- 
best  workmen,  spared  to  be  very  irregular  in  theft 
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substance ;  and  in  order  to  support  these  caps,  it  is 
necessary  that  the  points  of  the  pivots  be  shaped  to  an. 
angle  less  than  thit  which  h  necessary  lo  support 
planes. 

Scot.  V.     On  the  Methods  of  diminishing  Friction  us 

Machinerf^ 

On  tbe  m^ 
The  experiraente  which  have  been  detailed  in  the  »bod-ofdK 
preceding  sections,  will  furnish  the  practical  mechanic  ^i",*,^!)^"]^ 
with  various  rules  respecting  tbe  nature  and  form  of  n^uchloerx. 
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libe  ttaterMs  wlwch  should  form  the  &«|>port8  and 
the  eonnntHiieatiiig  fwrU  of  machinee,  i'e^)ectipg  ^he 
nature  of  <lie  unguents  which  should  be  applied  to 
liienij  and  -the  mcde  of  their  applrcation. 

The  most  efficadous  contrivance  for  dinjinislring 
fnctioB,  «re  friction  xokeds,  hy  means  of  whidi,  that 
species  of  friction  which  arises  from  one  hodv  beii^ 
drag^;ed  over  another,  is  changed  into  that  whidi  wrises 
from  one  body  rolling  upon  anotber.    The  application 
of  friction-whcds  is  Stewn  in  the  <lrawing  of  Atwood'a 
machine,  Plate  CCCLXV  HI.  Fig.  1.  and  in  another  form 
in  Figs.  16.  and  17.  of  Plate  CCCLXVIL  Fig.  16.  repre- 
sents M.  Gottlieb's  anti-attrition  axle-tree,  which  con- 
sists of  a  steel  roller  R,  about  five  inches  long,  turning 
in  a  groove  cut  in  the  lower  part  of  the  axle-tree  C, 
which  works  on  the  nave  AB.     Fig.  17.  shews  the  me- 
thod of  applying  friction-rollers  used  by  Mr.  Gamett 
A  space  between  the  axle  E,  and  the  nave  of  the 
wheel  ABDC,  is  filled  with  friction-rollers,  R,  R,  R, 
&c.  whose  axes  are  inserted  in  dccles  of  turass,  whieh 
are  rivetted  together  by  means  of  bolts  which  pass  be- 
tween the. rollers,  jn  order  to  keep  thpm  separate  and 
parallel.     When  the  moving  force  is  not  exerted  in  a 
perpendicular  direction,  hut  obliquely  as  |n  undershot 
wheels,  the  gudgeon  will  press  with  greater  force  cm 
one  part  of  the  socket  than  on  any  other  part.    This 
point  will  evidently  be  on  the  side  of  the  bush  oppo- 
site to  that  where  the  power  is  applied ;  and  its  dis- 
tance from  the  lowest  point  of  the  socket,  which  is 
supposed  circular  and  concentric  with  the  gudgeon, 

H 
being  called  «^  we  shall  have  Tang,  xr:^,  that  is,  the 


tangent  of  the  arch  eontained  between  the  point  «f 
freaicaat  iweasurt  and  the  lowmt  point  of  4he  bush,  i« 
^ual  to  the  sum  oi*  all  tlie  horoson^  foroes,  divided 
i^  the  sum  of  all  the  vetftieal  forces  and  the  weight  of 
«he  wheel,  H  repnMenltng  the  former^  and  Y  the  lat- 
Zn  quantlciei.  The  pcrint  of  greatest  pressure  being 
.yius  4eteftnined,  die  gudgeon  must  lae  supported  at 
that  part  by  the  largest  friotion  wheel,  hi  <Nrder  to 
equahae  the  friction  upon  their  axles. 

Friction-wheels  eeem  to  have  been  first  reeemmend- 
ed  by  Casatus.  They  were  afterwards  mentioned  by 
Stormias  and  Wolfius,  but  were  not  in  actaal  use  till 
Sully  applied  them  to  clocks  in  1716,  and  Mondran  to 
cranes  in  1725.  They  remained,  however,  almost  un- 
noticed tin  the  celebrated  Euler  expUined  their  nature 
and  .advantages  in  his  memoirs  on  Friotion,  referred  to 
at  the  end  of  this  .chapter. 

Another  method  of  diminishing  frietion,  is  to  apply 
the  impelling  power  f  when  it  can  be  done)  in  such  a 
way  -as  to  act  either  m  opposition  to,  or  obliquely  to 
the  force  of  gravity. 

If  we  suppose,  for  example,  that  'the  weight  tsf  a 
wheel,  whose  iron  gudgeons  move  in  bushes  of  brass, 
is  100  pounds,  then  the  fViction  arising  from  both  its 
gudgeons  will  be  equivalent  to  S5  pounds.  If  we  sup- 
fiose  also  that  a  force  equal  to  40  pounds  is  employed 
4o  impel  the  wheel,  and  acts  in  the  direction  of  gravi- 
*ty,  as  in  the  cases  of  overshot  wheels,  the  pressure  df 
'the  gudgeons  upon  their  siipports  will  then  be  !iO 
^pounds,  and  the  friction  S6  pr^unds.  But  if  the  force 
^f  40  pounds  could  be  applied  in  such  a  manner  as  to 
-SMSt  in  direct  opposition  to  t^e  wheel's  weight,   th« 

Eeseare  of  the  gudgeons  upon  their  supports  would 
'  100«-^0,  or  ^  poimds,  and  the  friction  only  15 
^jMninds.  It  is  impossible  indc<fd  to  make  the  moving 
^liMree  act  in  direct  opposition  to  the  gravity  of  the 
^heel^  in  the  ease  of  water-mSls ;  and  it  is  often  im- 


pniGtieaUe  fbr  fhe  engineer  to  apply  Ac  impelhng  •»  .«J«  ^- 
power  but  ki  a  given  way :   but  there  are  many  oases  "^^^^ 
Ml  w»hich  the  moving  force  may  be  so  exerted,  as  at  ^tie^n  in 
least  flot  to  tnorease  the  iHcCion  which  arises  from  the  Machinery, 
wheel's  <wcsght.     Appendix  to  Ftrgiuon'9  lAcUnrtB^  ^*—  y  "^ 

vol.  ii.  .    .      «     _, 

A  contrivance  for  dinnniAmg  friction  'by  rendchng  Contriv- 

an  axis  of  rotatwn  imnecessary,  is  shewn  in  Plate  ^^^^ 

CCCLXVH.  ^1%.  16.  where  A  is  a  cylindrical  wheel,  ^^^ ^.  * 

without  an  axb  of  rotation,  but  turned  by  the  rope  rr,  ^^^ 

passing  round  a  groove  in  its  circumference.     The  Platb 

wheel  A  is  supported  by  the  three  wheds,  or  rollers,  fp,  ccclxvii. 

w,  Wy  which  have  a  groove  hollowed  out  upon  their  dr.  Fig.  18. 

cumference. 

Anothermethod  of  diminishing  friction,  proposed  by  Method  of 
M.  Gaston  de  Thiville,  is  shewn  in  Hate  CCCLXVII.  f  *«"»[;*•*!: 
Fig.  19.    The  wheel  R  has  two  hollow  cylinders,  «,  «,  >°B  ™  '^*^- 
fixed  to  its  axle  AB.    These  cylmders  are  made  to  float  ^^^ 
in  boxes  filled  with  water,  in  such  a  manner  that  the  Y\g,  10. 
gudgeons  peas  thmugh  the  boxes  of  water,  so  as  to  be 
water  tight  without  preventing  their  rotation.     The 
weight  of  the  wheel  is  thus  supported  upop  the  floatii^ 
cylinders,  and  it  is  kept  in  its  place  by  the  gudgeons 

'  The  friction  of  the  axis  of  particular  machines  n»ay 
be  diminished  by  counter- wejghts  placed  in  the  man- 
ner represented  in  Plate  XLVII.  Fig.  1.  and  described 
under  the  article  Astrowomy,  vol.  ii.  p.  729- 

A«  it  appears  from  the  experiments  of  Coulomb,  Aat 
the  least  mctioh  is  generated  lis'hpn  p^ilished  iron  moves 
upon  brass,  the  gudgeons  and  piyots  of  wheels,  and  the 
axles  of  friction  rollers,  should  all  be  made. of  polished 
and  the  bushes  in  which  these  gudgeons  ipove. 


iron 


and  the  friction  wheels,  should  be  formed  of  polished 
brass.  In  small  and  delicate  machinery,  the  cups,  or 
planes,  which  support  pivots,  or  upon  which  knife-edges 
rest,  as  in  balances  and  pendulums,  should  be  made  of 
garnet  in  preference  to  any  other  substance. 

When  every  mechanical  contrivance  has  been  adopt- 
ed, for  diminishing  the  obstruction  which  arises  from 
the  attrition  of  the  communicating  parts,  it  may  be  still 
farther  removed  by  the  judicious  application  of  ungu- 
ents. The  most  proper  for  this  purpose  are  swine's 
grease  and  tajlow,.  when  the  surfaces  are  made  of  wood, 
and  oil  when  they  are  of  metal.  When  the  force  with 
which  the  surfaces  are  pressed  together  is  very  great, 
tallow  will  diminish  the  friction  more  than  swine's  grease. 
When  the  wooden  surfaces  are  very  small,  unguents 
wiU  lessen  their  friction  a  little,  but  it  will  be  greatly 
diminished  if  wood  moves  upon  metal  ^eased  with 
tallow.  If  the  velocities,  however,  are  mcreased,  or 
the  unguent  not  often  enough  renewed,  in  both  these 
cases,  but  particularly  in  the  last,  the  unguent  will  be 
more  injurious  than  useful.  The  best  mode  of  applying 
it,  is  to  cover  the  rubbing  surfaces  with  as  thin  a  stra- 
tum as  possible,  for  the  friction  will  then  be  a  constant 
quantity,  and  will  not  be  inoreaaed  by  an  augBMntation 
,of  velocity 

In  small  works  of  wood,  the  interposition  of  the  pow« 
der  of  black  lead  has  been  found  very  useful  iQ  .reliev- 
ing ,the  motion.  The  ropes  of  pulleys  should  be  rub- 
bed with  tallow,  and  whenever  the  screw  is  used,  the 
square  threads  should  he  preferred."  See  Appendix  to 
Ferguson's  Lectures,  vol.  ii. 

-  In  order  to  apply  unguents  to  the  coram unicatii^ 
parts  of  machines,  various  contrivances  have  been  adopt- 
jed.  The  spindles  of  trundles  have  been  made  hoUow, 
to  contain  oil,  so  that  when  they  had  a  horizontal. )}o$i- 
tion.  they  allowed  it  to  drop  from  smsUl  apertures  ypon 
the  whed  bdow,  by  which  they  were  driven. 
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*«^n«*  Mr.  Brown's  method  of  applyiog  oil  to  the  axle  tree 
J^Pte?*  of  a  carriage,  will  be  found  under  the  artide  Coach- 
^vu$m*  MAKING,  vol  vi.  p.  700 ;  and  some  valuable  remarks  on 
the  friction  and  oUing  of  jewelled  holes,  will  be  found 
in  our  article  Horology,  vol.  zi.  chap.  iv.  p.  137. 

For  firther  information  on  the  subject  of  friction.  See 
Amontons  Mem.  Acad.  Par.  1699*  p«  206. ;  fielidor,  Ar^ 
chUecl.  Hydrauiique,  voL  i.  chap.  li.  p.  70;  Bulfinger, 
Comment,  PeiropoL  torn.  ii.  p.  40. ;  Parent,  RecherchcM  de 
Maihemaiique  ct  Physique,  J  713,  torn.  ii.  p.  462,  and 
Mem.  Acad.  Par.  1704,  p.  174. ;  De  la  Hire,  Mem.  Acad. 
Par,  torn.  ix.  p.  119* ;  Hermand,  Machines  Approuvies, 
torn.  iii.  7.;  Mondran,  Mem.  Acad.  Par.  Hist.  p.  102, 
and  Mach.  Approuv.  iv.  1 19. ;  Fitzgerald,  PhiL  Trans. 
1763,p.l39*,-  Camus's Traill des Forces Mouvanies^chsp. 


iv.  sect.  iv.  p.  SOO,  332.  Paris,  17S2;  Desaguliera's  Course  Refmnca 
rf Experimental  Philosopkv,  vol.  i.  p.  I90. ;  Euler,  Sur  ie  «>  ^o''^* 
Frottement  des  Corps  solides,  Mem.  Acad.  Berlin,  1748,  o^'ctjoo. 
p.  122,  and  Sur  le  diminution  de  la  resistance  dujrott^ 
meat.  Mem.  Acad*  BerL,1748,  p.  133. ;  NoUet,  Lemons 
de  Physique,  tom.  iii.  p.  231,  edit.  1770.;  Bossut's 
Traiti  Elementaire  de  MScanique,  part  i.  chap.  iv.  sect, 
iv.  p.  178.  edit.  1802.;  Vince,  Philosophical  Transactions, 
voL  75>  p.  167. ;  Coulomb,  Memoires  des  Scavans  Etran^ 
gers,  tom.  ix.  and  x. ;  Coulomb,  Mem.  Acad.  Par.  1790, 
p.  448. ;  Journal  de  Physique ;  Van  Swinden's  Positiones 
PhysicoB;  Ferguson's  Lectures  on  Mechanics,  &c.  tom. 
ii;  Frony's  Architecture  HydrauUque,  Poisson's  Traits 
de  Mecanique,  tom.  i.  p.  174.;  Hachette's  Traitd  des 
Machines,  p.  355. 
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toefcription  \^  cannot  be  expected^  in  a  work  like  this,  that  wc 
J.  ?^.  should  even  attempt  to  give  a  general  outline  of  the  va- 
rious machines  which  have  either  been  employed,  or 
which  are  at  present  in  use  in  our  numerous,  manufac- 
tures, or  in  the  great  public  works  which  are  at  present 
carrying  on  throughout  the  kingdom.  We  have  al- 
ready devoted  many  of  our  pages  to  the  description  and 
representation  of  various  important  machines  which 
are  distinguished  by  their  superior  ingenuity  or  utility ; 
and  in  order  to  complete  the  full  view  which  we  pro- 
posed to  give  of  the  principal  manufactures  and  mecha- 
nical operations  by  which  this  country  has  attained  such 
a  high  distinction  amonff  foreign  nations^  we  shall  con^ 
.tinue  the  subject  in  the  succeeding  volumes  of  our 
work.  In  the.  present  article,  we  shall  limit  ourselves 
to  two  classes  of  machines,  namely, 

I.  Those  which  are  illustrative  of  the  doctrines  of 
Dynamics  and  Mechanics ;  and 

II.  Those  whlbh  are  of  sudi  a  general  nature,  that 
thejr  may  be  applied  to  various  purposes,  or 
which  could  not  be  referred  to  any  general  sub- 
ject. 

We  shall  then  conclude  this  article  with  a  general 
arrangement  of  machines,  and  a  reference  to  ail  those 
which  have  been  described  in  various  parts  of  the  pre« 
sent  work. 


CHAP.  I. 

DESCRIPTION  OF  MACHINES  ILLUSTRATIVE  OF  THE  nOO- 
TRINES  OF  DYNAMICS  AND  MECHANICS. 

SfiCT.  I.    Description  ofAtwood's  Machine. 


Aiwood*s 
machine. 
Plate 
cccLXVin. 


This  ingenious^achine,  which  we  have  represented 
in  Plate  CCCLXVIII.  Figs.  1  and  2,  was  invented  by 
Mr.  Atwood,  for  the  purpose  of  illustrating  the  doc- 
cccLxvin.  jf jjj^g  Qf  accelerated  and  retarded  motion ;  and  by 
Wigt.  1.  and  ^^^jjg  ^f  ji  ^^  ^.g  enabled  to  ascertain  experimentally, 
1.  The  quantity  of  matter  moved;  2.  The  moving 
force;  S.  The  space  described;  4.  The  time  in  whi(£ 
the  space  is  described  ;  and  5.  The  velocity  acquired 
at  the  end  of  that  time. 

This  machine  consists  of  a  fixed  brass  pulley  or  wheel 
abed,  moving  upon  a  horixontal  axis  of  steel.  Each 
extremity  of  this  axis  rests  upon  two  friction  wheels 


whose  axes  are  horizontal,  and  the  whole  is  placed  upon  Descriptita 
a  platform  CD,  placed  at  the  top  of  a  vertical  pillar     or  M«. 
.  CQ,  whose  base  can  be  put  into  a  true  horizontal  posi-  chines  il- 
tion  by  the  screws  s,  s,  s.     The  height  of  the  machine  iMtntive 
is  about  eight  feet,  the  greatest  diameter  of  the  wheel  ^[rlt«1?' 
abed  is  about  seven  inches  and  five-tenths,  the  depth  i)jnai,^{cs 
of  the  groove  upon  its  circumference  about  one-fourth       Md 
of  an  inch,  and  the  diameter  of  the  friction  rollers  Mechaniei. 
about  five  inches.  ^^^"v^*^ 

A  pendulum  PW  is  carried  by  the  shelf  RST.    The  ^*'-^« 
plane  of  the  dial  plate  is  parallel  to  that  of  the  wheel  p^^^^ 
abed.    Between  the  platform  CD  and  the  base  t #  of  2, 
the  pillar  CQ  there  rises  an  upright  £F,  whose  aection 
is  a  rectangular  parallelogram,  the  length  of  the  sides 
being  about  one  inch  and  six-tenths,  and  two  inches 
and  one-tenth.    The  narrowest  face  is  parallel  to  that 
of  the  wheel  abed,  and  carries  a  divided  scale  about 
64  inches  long»  and  subdivided  into  inches  and  tenths^ 
The  zero  of  the  scale  is  in  the  horizontal  plane  passing 
by  the  point  I  of  the  short  lever  g/,  in  iuprimitive  po* 
sition  below  the  weight  A,  (Figs.  7  and  8.)     Three  Figs.  7  «d4 
supports,  one  of  which  is  represented  at  Z,  slide  freely  8. 
upon  the  rule  £F,  and  may  be  fixed  at  any  point  of  it 
by  .means  of  a  screw  s',  which  presses  a  spring  against 
the  vertical  face  of  the  upright  £F. 

In  the  following  account  of  the  method  of  using  this 
machine,  we  have  implicitly  followed  the  description 
given  by  Mr.  Atwood  himself. 

Of  the  quantity  qf  matter  moved. — In  order  to  observe  Of  the 
the  effects  of  the  moving  force,  which  is  the  object  of  qv^n^ity  «^ 
any  experiment,  the  interference  of  all  other  forces  °**^^ 
should  be  prevented ;  the  quantity  of  matter  moved,  "**'***• 
therefore,  considering  it  before  any  impelling  force  haa 
been  applied,  should  be  without  weight ;  for  though  it 
be  impossible  to  abstract  weight  from  any  substance 
.whatever,  yet  it  may  be  so  counteracted  as  to  produce 
no  sensible  effect     Thus  in  the  machine.  Fig.  1,  A,  B,  F^.  1. 
represent  two  equal  weights  affixed  to  the  extremitiea 
of  a  very  fine  silk  thread,  stretched  over  a  wheel  or  fix* 
ed  pulley  abed,  moveable  round  a  horizontal  axis :  the 
two  weights  A,  B  being  equal,  and  acting  against  each 
other,  remain  in  equilibrio ;  and  when  the  least  weight 
is  superadded  to  either  (setting  aside  the  effects  of  firiG- 
tion),  it  will  preponderate.    When  A,  B  are  set  in  mo« 
tion  by  the  action  of  any  weight  m,  the  sum  A4-B4.fl«» 
would  constitute  the  whole  mass  moved,  but  for  the  in- 
ertia of  die  materials  which  must  necessarily  be  used 
in  the  communication  of  motion.    These  materials  coi^ 
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DeMr!|>tlon  sist  of^  1.  The  ivheel  abed,  over  which  the  diread  sua-    being  suspended  by  the  silk  thread  over  the  wheel  or  DescripUon 
of  Ma-  .   taining  A  and  B  passea.    2f.  The  four  friction  wheels    pulley  abed,  and  balancmg  each  other :  suppose  that   ^r  Ma- 
chine, ii.    on  which  the  axle  of  the  wheel  abed  rests.    3.  The  any  weight  m  be  added  to  A  so  that  it  shall  descend,    JiJ|JJl[|[jJJ;[ 
Jlr"  h'^d^!.  thread  by  which  the  bodies  A  and  B  are  connected,  so  » the  exact  c^uantity  of  matter  moved  during  the  descent  ^  ^^  ^^^ 
triaca  of*  **  ^hen  Set  in  motion  to  move  with  equal  velocities,  of  the  weight  A  will  be  ascertained ;  for  the  whole  trinet  of 
Djaamiea  The  weight  and  inertia  of  the  thread  are  too  small  to  masswillbe  A-f-B-f-Jir-f-S^  oz.  Dynaroiaa 
and       have  any  sensible  effect  on  the  experiments ;  but  the        In  order  to  avoid  troublesome  computations  in  ad-       and 


Mccfaanlea.  inertia  of  the  other  materials  constitute  a  considerable    justing  the  quantities  of  matter  moved  and  the  moving  Maehanica. 
"^     ^        '  proportion  of  the  mass  moved,  and  must  therefore  be    forces,  some  determinate  weight  of  convenient  magni-  ^  ^ 

taken  into  account     Since  when  A  and  B  are  put  in    tude  may  be  assumed  as  a  standard^  to  which  all  tlie  ^'^xriu. 


proportion  of  the  mass  moved,  and  must  therefore  be    forces,  some  determinate  weight  of  convenient  magni-  -pj, xte 
f^J^  '     taken  into  account     Since  when  A  and  B  are  put  in    tude  may  be  assumed  as  a  standard^  to  which  all  tlie 
Fiff.  1.        motion,  they  must  move  with  a  velocity  equal  to  that    others  are  referred.     This  standard  weight  in  the  sijd>« 


of  the  circumference  of  the  wheel  abed  to  which  the  sequent  experiments  is  j-  of  an  ounce,  and  is  represent- 
thread  is  applied ;  it  follows,  that  if  the  whole  mass  of  ed  by  the  letter  m.  The  inertia  of  the  wheels  being, 
the  wheels  were  accumulated  in  this  circumference,  its  therefore  =  2|-  ounces,  will  be  denoted  by  1 1  m.  A 
inertia  would  be  truly  estimated  by  the  quantity  of  mat-  and  B  are  two  boxes,  constructed  so  as  to  contain  differ- 
ter  moved ;  but  since  the  parts  of  the  wheels  move  ent  quantities  of  matter,  accordins  as  the  experiment 
with  different  velocities,  their  effects  in  resisting  the  may  require  them  to  be  varied :  me  weight  of  each 
communication  of  motion  to  A  and  B  by  their  inertia  box,  inauding  the  hook  to  which  it  is  suspended  =  1 4 
will  be  different ;  those  parts  which  are  furthest  from  oz.  or,  according  to  the  preceding  estimation,  the  weight 
the  axis  resisting  more  than  those  which  revolve  of  each  box  willbe  denoted  by  6  m;  these  boxes  con- 
nearer  in  a  duplicate  proportion  of  those  distances.  If  tain  such  weights  as  are  represented  by  Fig.  3,  each  of  Pig.  3* 
the  figures  of  the  wheels  were  regular,  the  distances  of  which  weighs  an  ounce,  so  as  to  be  equivtUent  to  4  m  ^ 
their  centres  of  gyration  from  their  axes  of  motion  other  weights  of  ^oz.  =2  m,  h=M,  and  aliquot  parts  of 
would  be  firen,  and  consequently  an  equivalent  m,  sudi  as  ^  m,  ^  m,  may  be  also  included  in  the  boxes, 
weight,  which  being  accumulated  uniformly  in  the  dr-  according  to  the  conditions  of  the  different  experiments 
cumference  abed,  would  exert  an  inertia  equal  to  that  hereafter  described. 

of  the  wheels  in  their  constructed  form,  would  also  be        If  4|  oz.  or  19  fn,  be  included  in  either  box,  this  with 

given.     But  as  the  figures  are  irregular,  recourse  must  the  weight  of  the  box  itself  will  be  25m;  so  that  when 

be  had  to  experiment,  to  assign  that  quantity  of  matter,  the  weights  A  and  B,  each  being  25  m,  are  balanced 

which  being  accumulated  uniformly  in  the  circumfer-  in  the  manner  above  represented,  their  whole  mass  will 

ence  o£  the  wheel  abed,  would  resist  the  oommunica-  be  50  m,  which  being  added  to  the  inertia  of  the  wheels 

tioQ  of  motion  to  A  in  the  same  manner  as  the  wheels.  11m,  the  sum  will  be  6i  m.     Moreover,  three  circular 

In  order  to  ascertain  the  inertia  of  the  wheel  abed  weights,  such  as  that  which  is  represented  at  Fig,  4r,  Fig.  i; 

with  that  of  the  friction  wheels,  the  weights  AB  being  are  constructed ;  each  of  which  =jtoz.  or  m.     If  one 

removed,  the  following  experiment  was  made :  of  these  be  added  to  A  and  one  to  B,  the  whole  mass 

A  weight  of  30  grains  was  affixed  to  a  silk  thread  of  will  now  become  63  m,  perfectly  in  equilibrio,  and 

inconsiderable  weight  ^  this  thread  being  wound  round  moveable  by  the  least  weight  added  to  eitner,  (setting. 

the  wheel  abed,  the  weight  30  grains  by  descending  aside  the  effects  of  firiction^)  in  the  same  manner  pre-i 

from  rest  communicated  motion  to  the  wheel,  and  by  cisely  as  if  the  same  weight  or  force  were  appliea  to 

many  trials  was  observed  to  describe  a  space  of  about  communicate  motion  to  the  mass  63  m,  existing  in  free 

38^  inches  in  3  seconds.     From  these  data  the  equiva-  qpace  and  without  gravity. 

lent  mass  or  inertia  of  the  wheels  will  be  known  from        2.  The  moving  foree.    Since  the  weight  of  any  sub-  Themov-^ 
this  rule.  stance  is  constant,  and  the  exact  quantity  of  it  easily  ing  foroe.. 
Fig.  2.             ^^  ^  weight  P,  Fig.  2,  be  applied  to  communicate  estimated,  it  will  be  convenient  here  to  apply  a  weight 
motion  to  a  system  of  bodies  by  means  of  a  very  slender  to  the  mass  A  as  a  moving  force.    Thus,  when  the  sys- 
and  flexible  thread  going  round  the  wheel  SLDIM,  tem  consists  of  a  mass  z^63  m,  according  to  the  preced- 
through  the  centre  of  which  the  axis  passes,  (G  being  ing  description,  the  whole  being  perfectly  balanced,  let 
the  common  centre  of  gravity,  R  the  centre  of  gravity  a  weight  ioz.  or  in,«  such  as  is  represented  in  Fig.  5,  pig.  3, 
of  the  matter  contained  in  this  line,  and  O  the  centre  be  appliea  on  the  mass  A  ;  this  will  communicate  rao- 
of  osdllation.)     Let  this  weight  descend  from  rest  tion  to  the  whole  system  ;  by  adding  a  quantity  of  mat- 
through  any  convenient  space  <  inches,  and  let  the  ob-  ter  tn  to  the  former  mass  63  m,  the  whole  quantity  of 
served  time  of  its  descent  be  <  seconds ;  then  if /be  the  matter  moved  will  now  become  64  m;  ana  the  roov« 
space  through  which  bodies  descend  freely  by  gravity  ing  force  being  zzm,  this  will  give  the  force  which  acce* 

in  one  second,  the  equivalent  weight  soiurht  ,  ,     ,  ^ .       m  1  ^  ,  , 

WxSRxSO      Pxi*/  lerates  the  descent  of  A=^- — ^,or^  part  of  theaccele- 

""          SD*        "^      *             '  rating  force  <^gravity. 
Here  we  have  p  =  SO  grains,  /  s  3  seconds,  /  =  195        Bv  the  prec^ling  conBtructi(m>  the  moving  force  may 
•     u           ooir-    u            jPx<*/       T.     30x9x195  be  altered  without  altering  the  mass  moved ;  for  sup- 
inches,  «=S8.5mches;  and -j^ P= — pose  the  three  weights  ifiTtwo  of  which  are  placed  in 

58rrl323  grains,  or  2^  ounces.  ^f  <^d  one  on  B,  to  be  removed,  then  will  A  balance 

This  is  ttie  inertia  equivalent  to  that  of  the  wheel  ®-     ^^^^  weights  3  m  be  all  placed  on  A,  the  moving 

abed,  and  the  friction  wheels  together ;  for  the  rule  ^®«»  ^^^  become  3  m,  and  the  mass  moved  64  m  as  be- 

extends  to  the  estimation  of  the  inertia  of  the  mass  con-  ^«»  *od  ^^  ^^^  ^^ch  accelerates^  the  descent  of  A,. 

tained  in  all  the  wheels.  _  3  m        *  «  ^„  ^r  ♦»,«  a..^  k.,  ^uiAU  r^^^A^^  «rw«» 

The  resistuice  to  motion  therefore  arising  from  the  =  64^=  QiVtso£±e  force  by  which  gmvity  acce. 

wheel's  inertia,  will  be  the  same  as  if  they  were  abso-  lerates  Ming  bocBes. 

hitely  removed,  and  a  mass  of  .2^  ounces  uniformly  ac-        Suppose  it  were  required  to  make  the  moving  force 

cumulated  in  the  circumference  of  the  wheela6cif«  2m,  the -mass  moved  continuing  the  same.    Let  the 

This  beuig  premised^  let  the  bcnces  A  and  B  bereplaoedj  three  we^hts>  each  of  which  s  m,  be  moved ;.  A  and 
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DeMTiption  B  will  bahiice  each  «th«r ;  and  "*e  Whole  mam  will  be  tbe  dotted  lines  ba  in  their  pilmitive  position,  t&e  ilrit  D*i*ri^« 

chiM  H.  ^^  ** '    !*^  i  *"'  ^*^-  ^-  **  added  to  A^  and  ^  m  to  B»  wipporting  the  weight  A,  and  in  their  second  positioii    "^  *«^ 

luttritive  *^5  equilibrium  will  be  preserved^  and  the  maas  moved  by  tbe  continuous  Imes  gt.gk,  the  extremity  k  of  the  **"*•!'• 

of  the  doc-  ^*^^  be  02  m ;  now  let  2  m  be  added  to  A,  the  moving  longer  lever  having  descended  to  *  through  the  arc  Qf'JiTdfll 

-*    -  of    force  will  be  2  m,  and  the  mass  moved  64  m  as  before;  k  hf,  whose  centre  is  g,  and  being  detained  at  if  by  a  triiwi 

nict  wherefore  the  force  of  acoeleratton  =  ^  part  of  the  fork  k'  (Fig.  7  and  8.)  Bigmm 

*       acceleration  of  gravity.    These  alterations  in  the  mov-        We  shall  now  proceed  to  explain  how  Uie  ettremitv       mA 

Dies.  :^^  A^^ i!i ii j_  •     ^L • .  »     /.  .!_  ■ 1*^         -i.  '^     ..    io    -  .1       '  iA^^_ 


trinef 
Djoamicf 
and 

w^*"!!*'  *"^  ^?'^®  "*y  ^  **®*'y  "^*<*«  *"  ^^^  ^^^  elementary  A  of  the  long  lever  disengages  itself  at  the  instant  *•««•«*«• 

Plats       -experiments,  there  being  no  necessity  for  altering  the  when  Ae  second  hand  marks  0"  on  the  dial  plate.          v^i^ 

^ccLXvtu.  contents  of  the  boxes  A  and  B :  but  the  proportion  and  The  platform  which  supports  the  pendulum  carries  cccimn 

Fig.  5.        absolute  Quantities  of  the  moving  force  and  mass  mor«  a  horizontal  axis,  to  which  is  fixed  a  lever  with  two  pig.  r,  t. 

ed,  may  be  of  any  assigned  magnitude,  according  to  arms,  an  interior  one  im  hid  by  the  plate,  and  an  ex-« 

the  conditions  of  the  proposition  to  be  illustrated.  terior  one  mnr,  formed  of  two  parts  m  n,  n  r,  united 

Fig.  1.            ^  ^f  '^^  space  described. — The  body  A,  Fig.  1.  at  r  by  a  joint  or  pivot,  round  which  the  part  m  n  may 

Of  the'        descends  hi  a  vertical  line ;  and  a  scale  £F,  about  64  turn.    The  other  part  n  r,  whidi  is  a  plain  surfhee,  can 

■pace  de-     inches  in  length,  divided  into  inches  and  tenths,  is  only  run  horizontally  in  the  groove  of  a  pulley  f.     It 

ecribcd.       adjusted  vertical,  and  so  placed  that  the  descending  is  full  at  the  end  n,  but  is  cut  out  at  the  other  end  r. 

Weiriit  A  may  fall  in  the  middle  of  a  square  stage  Z,  A  vertical  iron  rod  can  take  two  positions  vu,  ^m'  cor<* 

fixed  to  receive  it  at  the  end  of  the  descent :  the  be-  responding  to  the  initial  and  final  posititHis  of  the 

gimring  of  the  descent  is  estimated  from  0  en  the  scale,  moveable  plate  n  r.     In  the  first  position  e  v,  it  passes 

when  die  bottom  of  the  box  A  is  on  a  level  with  0.  through  the  cut  out  part  of  the  plate  n  r,  and  in  the 

The  descent  of  A  is  terminated  when  the  bottom  of  second  position  v*u!  its  extremity  bears  upon  lAie  fliU 

the  box  strikes  the  stage  %y  whidi  may  be  fixed  at  dif-  part  of  this  plate.     When  the  iron  rod  is  in  t^e  last 

ferent  distances  from  the  point  0 ;  so  that  by  altering  position  vu,  the  extremity  k  of  the  long  lever  g  (^  is 

the  position  of  the  stage,  the  space  described  from  engaged  in  the  fork  v*y  which  terminates  the  vertfca! 

rest  may  be  of  any  given  magnituoe  less  than  64*  inches,  rod  vltf,    A  wiper  seen  in  Fig.  10.  fixed  to  the  wheel 

The  time        4.  The  time  of  description  is  observed  by  tlie  pendu-  of  die  pendulum,  presses  the  extremity  t  «f  ^^  lever 

of  descrip-i  lum  XW  vibrating  seconds ;  and  the  experiments  in-  m  t.     The  point  of  junction  n  of  ihe  lever  ma,  and  the 

lion.           tended  to  illustrate  the  elementary  propositions,  may  plate  n  r  goes  backward  to  n' ;  the  plate  n  r  slides  ho- 

easily  be  so  constructed  that  the  time  of  motion  shall  rizontally  in  the  same  direction ;  the  rod  vV,  being  no 

be  a  whole  number  of  seconds.     Tlie  estimation  of  the  longer  supported  by  the  fuH  part  of  the  p^te  fi  r,  fdB» 

time,  therefore,  admits  of  considerable  exactness,  pro-  through  the  cut  out  part,  and  takes  tiie  position  v  v^ 

vided  the  observer  takes  care  to  let  the  bottom  of  the  where  it  is  stopped  by  a  horiconal  rod  x  a^  fixed  b^ 

box  A  begin  its  descent  precisely  at  any  beat  of  the  tween  the  upright  pieces  P  z,  y'^x,  Whicfi  set  out,  tfie 

pendulum ;  then  the  coincidence  of  the  stroke  of  the  one  from  the  box  of  the  pendulmn  V,  and  the  other 

box  against  the  stage,  and  the  beat  of  the  pendulum  from  the  horizontal  branch  %$  of  ^be  shelf  ItST. 

jut  the  end  of  the  time  of  motion,  will  show  now  near-  In  order  to  bring  the  extremity  of  the  long  lever 

ly  the  experiment  and  the  theory  agree.     There  might  gk,  or  gk^,  into  the  fork  v  of  the  vertical  rod,  there  ia 

be  various  devices  for  letting  tne  weight  A  begin  its  attadied  to  this  end  a  thread,  which  passes  first  ifiroo^ 

descent  at  the  instant  of  a  beat  of  the  pendulum  W ;  the  fork,  and  next  through  an  eye  z  of  the  t^ent  part  of 

for  instance,  let  the  bottom  of  the  box  A,  when  at  0  the  upright  y^z.    Another  thread  attached  to  the  forte 

on  the  scale,  rest  on  a  flat  rod,  held  in  the  hand  hori-  passes  into  tiie  same  eye.     By  drawing  successhelr 

zontally  ;  its  extremity  being  coincident  with  0,  by  at-  these  two  threads,  the  plate  n  r  is  pushed  at  r  towards 

tending  to  the  beats  of  tbe  pendulum;  and  with  a  lit-  the  upright  y^z,  and  tnen  the  vertical  rod  i/af  is  anp- 

tle  practice^  the  rod  which  supports  the  box  A  may  be  ported  bv  the  full  part  of  the  plate  n  r. 

removed  at  the  moment  the  pendulum  beats,  so  that  Thp  three  armed  levers  t  tn,  muy  n  r,  and  ihe  wiper 

the  descent  of  A  shall  commence  at  the  same  instant.  of  the  ratchet  wheel  of  the  pendulum,  are  i/hown  se- 

In  the  machine  constructed  by  M.  Fortin,  for  the  p»ately  in  Fiff.  9*      Whatever  be  the  position  of  thi»  Fig.  9, 

Physical  Cabinet  of  the  Faculty  of  Sciences  at  Paris,  wiper  ujjon  me  wheel,  it  is  easy  to  find  the  position 

this  ingenious  artist  has  empioyed  a  detent,  for  the  which  it  is  necessary  to  give  to  the  seconds  hand  upon 

purpose  of  making  the  weight  set  out  at  the  instant  its  axis.     If  we  suppose  that  the  seconds  hand  m«t%« 

that  the  second  hMid  marks  0"  on  the  dial  plate.  15"  on  the  dial,  when  the  detent  sets  out,  or  when  the 

Deseription      In  order  to  give  an   idea  of  this  contrivance,  we  vertical  rod  which  supports  the  end  of  the  l«iver  falls, 

of  M.  For-  have  represented  the  upper  part  of  the  machine  with  we  can  turn  the  neeale  upon  its  axis  through  an  arc 

tin*f  de-      the  detent  annexed  to  it  in  Plate  CCCLXVill.   Fig.  corresponding  to  15"  in  a  dh-ection  contrary  to  the 

**"*•           7,  8.  where  e.jTare  two  pillars  of  brass,  fixed  bdow  the  motion  of  the  ratchet  wheel,  and  the  seconds  hand  will 

Plate       platform  CD,  and  suppcnrting  a  horizontal  axis  g  h,  mark  0^  when  the  wiper  sets  off  the  detent    See  Ha- 

P?a'^7^8."'  perpendicular  to  two  arms  of  a  lever,  one  of  which  is  chette's  Traile  des  Machines,  p.  7. 

*       short,  and  destined  to  support  the  weight  A  in  its  first  5.  Of  the  veheily  acqvired.-^lt  remains  only  to  de-  Of  the  re- 
position, and  the  other  longer.  scribe  in  what  manner  the  velocity  acquired  by  the  d^-  locity  bc- 

This  last  lever,  being  at  first  detained  by  a  catch,  soending  weight  A,  at  any  given  point  of  its  path,  is  H">««*- 

disengages  itself,  and  when  left  to  itself,  it  causes  the  made  evident  to  the  senses.     The  vdocity  of  A's  de» 

axis  g  A  to  turn,  and  the  small  lever  which  turns  at  scent  being  continually  accelerated  will  be  the  same  ia 

the  same  time  quits  ks  first  position,  and  then  the  two  points  of  the  space  described.     This  is  occasioned 

weight  A  attached  to  the  extremity  of  the  thread,  be-  by  the  constant  action  of  tiie  moving  force ;  and  smce 

ing  no  longer  supp<nted  by  the  short  lever,  bi^ins  to  the  velocity  of  A  at  any  instont  is  measured  by  the 

move.     Tht  horisontal  axis  f  A  is  projected  into  g,  space  which  would  be  described  by  it  moving  um- 

Fif. «.        Fig.  S    which  is  a  section  at  right  angles  to  g  A.     The  formly  for  a  given  time  with  the  velocity  it  had  »c- 

abort  and  hag  lever,  m.  gi,  g  A,  are  repmentad  by  quked  «t  that  instant,  this  meaiure  cannot  be  expert^ 
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mefitlillt  obtained,  except  by  removing  the  force  by 
which  toe  descending  body's  aeceler«tion  was  caused. 

in  order  to  show  in  what  manner  this  is  elKftCted  par- 
ticularly, let  us  again  suppose  the  boxes  A  and  B=S5fii 
each,  BO  as  together  to  be  =50  m  ;  this  with  the  wheel's 
inertia  Itm  will  make  61  m  ;  now  let  m  be  added  to 
A,  and  an  equal  weight  m  to  B,  these  bodies  will  ba- 
lance eacb  other,  and  the  whole  mass  will  be  65  m. 
If  a  weight  fif  be- added  to  A,  motion  will  be  commu- 
nicated, the  moving  force  being  m,  and  the  mass  mov- 
ed 64  m.  In  estimating  tlie  moving  force,  the  circular 
weight  -III  was  made  use  of  as  a  moving  force :  but 
for  the  present  purpose  of  showing  the  velocity  acquir* 
ed,  it  will  be  convenient  to  use  a  flat  rod,  the  weight 
of  which  is  also  =: HI*  Let  the  bottom,  of  the  box  A  be 
placed  on  a  level  with  0  on  the  scale,  ihe  whole  mass 
being  as  described  above  ^63  m,  perfectly  balanced. 
Now  let  the  rod^  the  weight  of  which  =rm,  be  placed 
on  the  upper  surface  of  A ;  this  body  will  descend 
along  the  scale  in  the  seme  manner  as  when  the  mov«* 
ing  roroe  was  applied  in  the  form  of  a  circular  weight. 
Suppose  the  mass  A,  Fig.  9  to  have  descended  by  con- 
stant acceleration  of  the  force  of  m,  for  any  given  time, 
or  through  a  given  space:  let  a  circular  frame  be  so 
affixed  to  the  s^e,  contiguous  to  which  the  weight  de- 
scends, that  A  may  pass  centrally  through  it,  and  that 
this  circular  frame  may  intercept  die  rod  m  by  which 
tiie  body  A  has  been  accelerated  from  rest  Af^r  the 
ftioving  force  in  has  been  intercepted  at  the  end  of  the 
given  space  or  time,  there  will  be  no  force  operating 
on  any  part  of  the  system  which  can  accelerate  or  re^ 
tard  its  mcdon :  this  being  the  case,  the  weight  A, 
Ae  instant  after  m  has  been  removed,  must  proceed 
uniformly  with  the  velocity  which  it  had  acquired  that 
inatont :  m  the  subsequent  part  of  its  descent,  the  ve* 
lodty,  being  unifonn,  will  bo  measured  by  q>ace  do* 
icribed  in  any  convenient  number  of  seconds. 

Mr.  Atwood's  machine  is  also  usefbl  for  estimating 
oxperimentaUy  the  velocities  communicated  by  the  im- 
poet  of  bodies  elastic  and  non-elastic,  and  the  qoantity  of 
resistance  opposed  by  fluide,  as  well  as  for  various  other 
purposes.  These  uses  we  shall  not  consider  at  present ; 
but  the  properties  of  retarded  motion  being  a  part  of  die 
present  subject,  it  may  be  necessary  to  show  in  what 
tnaaner  the  motion  of  bodies  resisted  by  constant  forces 
Itte  reduced  to  experiment  by  means  cSf  the  instrument 
tibove  de^ribed,  with  as  great  ease  and  precision  as 
.tile  jprroperties  of  bodies  miiformly  accelerated.  A  sin- 
gle instance  will  bo  sufficient :  1  nus,  sn^^sose  the  mass 
cuntaiiicd  in  the  weights  A  and  B,  Fig.  6.  and  the 
lilteels  to  lie  61  m,  when  perfectly  in  equilibrio ;  let  a 
drcukr  weight  m  be  applied  to  B,  and  let  two  lanat 
Weights  or  rods.,  each  =:m,  be  applied  to  A,  then  wiU 
A  descend  by  the  action  of  the  moving  force  m,  the 
Inass  moved  being  64  m :  suppose  that  when  it  has  de- 
scribed any  given  space  by  constant  acceleration,  the 
Iwo  radft  ttt  are  intercepted  by  the  circular  frame  above 
described,  whMe  A  is  descending  through  ity  the  velo« 
tity  acouired  by  that  descent  is  Known ;  and  when  ^ 
two  TtfOB  are  intercepted,  die  weight  A  will  begki  to 
Inove  on  with  the  velocity  acquired,  being  now  retard* 
ed  by  die  constant  force  m  ;  and  since  die  mass  moved 
k  ^  irt,  the  force  of  netard&ftion  will  bo  ^V  I^ivt  of  duit 
Ibrce  whereby  gravity  retards  bodies  tnrown  perpen* 
cKeoUrly  upwards.  The  weight  A  will  therefore  pro- 
OMd  9L\ang  die  gradnaned  scale  in  its  descent,  with  an. 
tfufbrmly  fctBided  motion,  and  die  spaces  described^. 
MWB  of  notion,  and  vrWcities  deetroyed  by  die  resist* 
ing  foarce,  will  be  subject  to  the.  same  nraaiul^  oa  in 


the  examples  of  accelerated  motion  akoidy  describ*  Deseriptum 
ed.  '  of  Ma- 

in the  preceding  description,  as  Mr.  Atwood  re-  ^jjjjjjji*" 
marks,  two  suppositions  have  been  assumed,  neither  of  ^  ^^  J^ 
which  is  mathematically  true :  but  it  might  be  easily    trinsi  of 
shown  that  they  are  so  in  a  physical  sense ;  the  errors  Ojiiaaries 
occasioned  by  them  being  insensible  in  practice.  aoO 

1.  The  force  which  communicates  motion  to  the  Mschmho 
system  has  been  assumed  constant ;  which  will  be  true  ~*  » 
only  on  a  supposition,  that  the  line  at  the  extremities 
of  what  the  weights  A  and  B,  Fig.  1.  are  affixed,  is 
without  weight.  In  order  to  make  it  evident  that  the 
lines,  weight,  and  inertiae,  are  of  no  sensible  effisct,  let 
a  case  be  r^erred  to  wherein  the  body  A  descends 
through  4S  inches  from  rest,  by  the  action  of  the  mov« 
ing  force  m,  when  the  mass  moved  is  6l>  m  ;  the  time 
wherein  A  describes  48  inches,  is  increased  by  die  ef- 
fects of  the  line's  weight,  by  no  more  dun  fj^^di 
parts  of  a  second :  the  time  of  descent  being  5.9S96 
seconds,  when  the  string's  weight  is  not  considered, 
and  the  time  when  the  string's  weight  is  taken  into  ac- 
count =4.0^.^08  seconds ;  the  difference  between  which 
is  wholly  insensible  by  observation. 

$.  The  bodies  have  also  been  supposed  to  move  in 
vacuo,  whereas  the  resistance  of  the  air  will  have  some 
effect  in  retarding  their  motion,  but  as  the  greatest  ve^ 
locity  communicated  in  these  experiments  cannot  mudl 
exceed  that  of  about  26  inches  in  a  second,  (suppose 
the  limit  26.2845,  and  the  cvlindrical  boxes  14  inchet 
m  diameter,)  the  resistance  of  the  air  can  never  mcreaso 
the  time  of  descent  in  so  great  proportion  as  that  of 
240 :  241 ;  its  effects  will  therefore  be  insensible  in  ex« 
periment 

The  effects  of  firiction  are  almost  wholly  removed  by 
the  friction  wheels,  for  when  the  surfaces  are  well  po- 
lished, and  free  from  dust,  &c.  if  the  wights  A  and 
B  be  balanced  in  perfect  equiHbrio,  and  the  whole  mass 
consists  of  63  m,  according  to  the  example  already  de- 
scribed, a  weight  of  1^  grains,  or  at  most  2  grains,  be* 
ing  added  either  to  A  or  B,  will  communicate  motion 
to  the  whole;  which  shews  that  the  effects  of  friction 
will  not  be  so  great  as  a  weight  of  1^  or  2  grains.  In 
some  cases,  however,  especiaSy  in  experiments  relating 
to  retarded  motion,  the  effects  of  fnction  become  sen- 
sible ;  but  may  be  veiy  readily  and  exactly  removed, 
by  adding  a  small  weight  of  1.5  or  2  grains  to  the  de- 
scending body,  taking  care  that  die  weight  added  bo 
such  as  is  in  the  least  d^ree  smaller  than  that  whidi 
is  iust  sufficient  to  put  die  whole  in  motion  when  A 
ana  B  are  equal,  and  balance  each  other  before  the 
moving  force  is  applied. 

It  is  obvious  that  the  motion  of  die  two  weights  in  Theory  of 
the  preceding  machine,  is  a  particular  case  of  the  pro-  AtwoodV 
blem,  resolv^  by  the  application  of  D'Alembert's  prin-  nscfaiae. 
dple,  in  chap.  viii.  p.  559'     It  is  the  case  when  the 
two  inclined  planes  have  a  vertical  position,  and  conse- 
quendy,  when  their  lengths  /  and  r  are  equal  to  dieir 
heights  A.     If  we  therefore  substitute  in  the  formulse 
there  given,  /=/'=A,  and  suppose  the  initial  velod^r 
osO,  we  shall  bave : 


M---M'     ^     , 
M+M'^    ft  +* 

by  means  of  which  we  may  compare  the  ezperimeiftal 
rtsult»  with  the  theory.  The  motion  will  bo  as  imidi 
slower  aa  the  differenco  M — i/P  of  the  two  masses  is 
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Sect.  II.    Mr,  Smealon's  Machine  for  experiments  on 

Rotatory  Motion. 

The  following  ingenious  apparatus  was  employed 
Mcchanici;  by  Mr.  Smeaton,  in  bis  "  Experimental  examination 
'^■■^rf''*^  oi  the  quautitity  and  proportion  of  Mechanic  Power 
Smeaton*t  necessaiy  to  be  employed  in  giving  different  degrees 
for  experi-  ^  velocity  to  heavy  bodies  from  a  state  of  rest/'  with 
ments  on '  ^^^  ^'^^  °^  shewing  that  the  same  mechanic  power  is 
capable  of  producing  the  same  velocity  as  a  given  body, 
whether  it  is  applied  so  as  to  produce  it  in  a  greater  or 
less  time. 

The  machine  is  represented  in  Plate  CCCLXIX. 
Fig.  1 .  AB  is  the  base  of  the  machine,  placed  upon 
a  table ;  AC  is  a  pillar,  or  standard ;  CD  is  an  arm,  on 
the  extremity  of  which  is  fixed  a  plate  fg,  here  seen 
edgeways,  through  which  is  a  hole  for  receiving  a  small 
steel  pivot,  fixed  on  the  top  of  the  upright  axis  e  B,  the 
lower  end  of  which  axis  terminates  in  a  conical  steel 
point,  retting  on  a  small  cup  of  hard  steel,  polished  at 
D :— HI  is  a  cylinder  of  white  fir,  whicn,  passing 
through,  fixes  in  a  perforation  in  the  axis ;  and  on  the 
two  arms  thus  formed  capable  of  sliding,  are  K,  L,  two 
cylindrical  weights  of  lead  of  equal  size,  which,  by  means 


rotatory 
motion. 

Plate 

CCCLXIX. 

Fig.  I. 


Diameter  of  the  cylinders  of  lead,  or  of  tlie 

heavy  bodies,     .        .         .        »        . 
Length  of  ditto,        .... 
Diameter  of  the  hole  in  them. 
The  weight  of  each  cylinder  is  3  lbs.  avoir- 

dupois. 
Greater  distance  of  the  middle  of  eacli  body 

from  the  centre  of  the  axis. 
The  smaller  distance  ditto. 
Ten  turns  of  the  smaller  barrel,  or  five  of 

the  larger,  raises  the  scale. 
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When  the  bodies  are  at  the  smaller  distance  from  the 
axis  of  rotation,  tliey  are  then  in  effect  at  half  the 
greater  distance  from  that  axis ;  for,  since  the  axis  it- 
self, and  the  cylindrical  arms  of  wood,  keep  an  unvari- 
able  distance  from  the  centre  of  rotation^  the  bodies 
themselves  must  be  moved  nearer  than  half  their  former 
distance,  that,  by  being  compounded  with  the  invari- 
able parts,  they  may  be  virtually  at  the  half  distance. 
in  order  to  find  this  half  distance  nearly,  an  arm  Mas 
put  in  of  the  same  wood,  that  only  passed  through  the 
axisy  without  extending  in  the  opposite  direction ;  one 
of  the  bodies  being  attached  to  tne  end  of  this  ^rm,  at 
the  distance  of  8.25  inches,  the  whole  machine  was 
inclined  till  the  body  and  arm  became  a  kind  of  pendu* 
lum,  making  92  vibrations  in  the  minute ;  and,  as  a 


of  two  thin  wedges  of  wood,  are  capable  of  being  fixed 

on  any  part  of  the  cyUndrical  arms  from  the  axis  to  their  *"™i  ?^*«"§  ^  viorwions  m  uie  mmuie  ;  ana,  as  a 

extremities.      The  two  weights,  therefore,  being  at  penduliim  of  the  half  length  vibrates  mucker  m  the 

lal  distances  from  the  centre,  and  the  axis  nei?»en.  proportion  of  ^l  to  ^^2,  that  is^  m  the  proportioa 


equal  distances  from  the  centre,  and  the  axis  perpen- 
dicular,  the  whole  will  be  balanced  on  the  point  at  B, 
and  by  an  impelling  power  moveable  on  it  with  very 
little  friction.  On  the  upper  part  of  the  axis  are  form- 
ed two  cylindrical  barrels  MN,  of  which  M  is  double 
the  diameter  of  N ;  and  they  have  a  little  pin  stuck 
into  one  side  of  each  at  o,  p. 

Q  is  a  piece  capable  of  sliding  higher  or  lower  as 
may  be  required ;  and  carries  R,  a  light  puUy  of  about 
three  inches  diameter,  hung  on  a  steel  axis,  and  move- 
able on  two  small  pivots.  The  plane  of  the  puUeVy 
however,  is  not  directed  to  the  middle  of  the  upright 
axis,  but  a  little  on  one  side,  so  as  to  point  at  a  mean 
between  the  larger  and  lesser  barrel.  S  is  a  light  scale 
for  receiving  weights,  and  hangs  by  a  small  twine,  cord, 
or  line,  that  passes  over  the  pulley,  and  terminates  on 
either  of  the  barrels  as  may  be  required :  the  sliding  pin 
Q  being  moved  higher  or  lower  for  each,  so  that  the  line, 
in  passing  from  the  pulley  to  the  barrel,  may  be  nearly 
honzontal.  The  ena  of  the  line  farthest  from  the  scale 
is  terminated  by  a  small  loop,  which  hangs  on  the  pin 
o,  or  the  pin  p,  according  as  the  larger  or  the  lesser 
barrel  is  to  be  used. 

Now,  having  wound  up  a  certain  number  of  turns 
of  the  line  on  the  barrel,  and  having  placed  a  weight 
in  the  scale  S»  it  is  obvious  that  it  will  cause  the  axis 
to  turn  round  and  give  motion  to  its  arms,  and  to  the 
weights  of  lead  placed  on  them,  which  are  heavy  bo- 
dies to  be  put  in  motion  by  the  impulse  of  the  weight 
in  the  scale ;  and  when  the  line  is  wound  off  to  the 
pin,  the  loop  slips  off,  and  the  scale  falling  down,  the 
weight  will  cease  to  accelerate  the  motion  of  the  heavy 
bodies,  and  leave  tbem  revolving  equably  forward  with 
the  velocity  they  have  regained ;  except  so  far  as  that 


nearly  of  92  to  I  SO;  therefore,  keeping  the  same  in* 
dination  of  the  machine,  the  weight  was  moved  on  the 
arm,  till  it  made  130  vibrations  in  the  minute,  which 
was  found  to  be  as  above  stated,  when  it  was  at  3.99 
inches  distance  from  the  centre ;  which  is  about  tV^ 
of  an  inch  nearer  than  the  half  distance.  The  double 
arm  was  then  put  in,  and  marked  accordingly;  and 
the  bodies  being  mounted  on  it,  the  whole  was  adjusted 
ready  for  use,  and  with  it  were  tried  the  following  ex^ 
periments ;  each  of  which  was  repeated  so  many  times 
as  to  prove  fully  satisfactory. 

Table  of  expermenit. 


The  58^  seconds,  in  number,  S  column  7,  was  deter- 


velocity  must  be  gradually  lessened  by  the  friction  of  mined,  in  fact,  fitrai  29i  seconds,  being  the  tmae  of 

the  machme,  and  die  resistance  of  the  air,  which,  be-  making  10  equable  revolutions  afrer  the  weight  wsa 

ing  small,  the  bodies  will  revolve  for  some  time  before  droppra  off,  in  order  to  prevent  the  sensiUe  retaidatum 

their  velocity  is  apparently  diminiahed.  that  might  take  place  and  affect  the  observation,  if  con* 

llie  following  ne  the  dimeosioiis  of  some  parts  of  tinued  for  SO  revolutions  made  so  slowly.  PAiX  Trow*, 

the  madune :  1776.  P.  i50. 
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Sect.  III.  SmeaUm's  apparatus  for  experiments  on  Wind' 

mill  Sous. 

4 

In  making  'the  series  of  experiments  en  windmill 
sails,  of  which  we  have  already  given  the  results,  Mr. 
Smeaton  employed  the  apparatus  represented  in  Plate 
CCCLXIX.  Fig.  2.  Having  found  that  the  wind  it- 
self  was  too  uncertain  for  such  experiments,  he  had 
recourse  to  wind  created  artificially  This  could  ob- 
viously  be  done  in  two  ways ;  either  by  causing  the  air 
to  move  against  the  machme,  or  the  machine  against 
the  air.  The  first  of  these  methods  was  not  easily 
put  in  practice,  and  he  therefore  adopted  the  se« 
cond ;  but  as  it  required  a  large  room  to  carry  the  ma« 
chine  forward  against  the  air,  he  resolved  to  cair^  the 
axis^  on  which  the  sails  were  to  be  fixed,  progressively 
round, '  in  the  circumference  of  a  large  circle.  Upon 
this  principle,  the  machine  represented  in  Fig.  2.  was 
constructed.  ABC  is  a  pyramidal  frame  for  supporting 
the  moving  parts.  D£  is  an  upright  axis,  upon  which 
is  framed  FG,  an  arm  for  carrymg  the  sails  at  a  proper 
distance  from  the  centre  of  the  upright  axis.  H  is  a  bar- 
rel upon  the  upright  axis,  round  which  is  wound  a  cord ; 
whidi,  being  drawn  by  the  hand,  gives  a  circular  mo- 
tion to  the  axis,  and  to  the  arm  FG ;  and  thereby  car- 
ries  the  axis  of  the  sails  in  the  circumference  of  a  circle, 
whose  radius  is  DI,  causing  thereby  the  sails  to  strike 
the  air,  and  turn  round  upon  their  own  axis.  • 

At  L  is  fixed  the  end  of  a  small  line,  which,  passing 
through  the  pullies  MNO,  terminates  upon  a  small  cy- 
linder or  barrel  upon  the  axis  of  tlie  sails,  and  by  wind- 
ing thereon  raises  P»  the  scale  wherein  the  weights  are 
placed  for  trying  the  power  of  the  sails.  This  scale, 
moving  up  and  down  in  the  direction  of  the  upright 
axis,  receives  no  distiurbance  from  the  circular  motion. 
Q>  R  are  two  parallel  pillars,  standing  upon  the  arm  FG^ 
for  the  purpose  of  supporting  and  keeping  steady  the 
scale  P,  which  is  kept  from  swinging  by  means  of  S,  T, 
two  small  chains  which  hang  loosely  round  the  two 
pillars. 

The  weight  W  brings  the  centre  of  CTavity,  and 
the  moveable  part  of  the  machine,  into  the  centre  of 
motion  of  the  axis  D£. 

A  pendulum  VX,  composed  of  two  balls  of  lead, 
which  are  -moveable  upon  a  wooden  rod,  can  be  so 
adjusted  as  to  vibrate  in  any  time  required.  This  pen- 
dulum hangs  upon  a  cylindrical  wire,  upon  which  it 
vibrates  as  on  a  rolling  axis. 

A  perforated  table  Y  supports  the  axis  of  the  pen- 
dulum ;  the  pendulum  being  so  adjusted  as  to  make 
two  vibrations  in  the  time  that  the  arm  FG  is  in- 
tended to  make  one  turn :  The  pendulum  being  set  a 
ribrating,  the  experimenter  pulls  by  the  cord  Z,  with 
sufiident  force,  to  make  each  half  revolution  of  the  arm 
to  correspond  with  each  vibration  as  equal  as  possible, 
during  me  number  of  vibrations  that  the  experiment 
is  intended  to  be  continued.  A  little  practice  renders 
it  easy  to  give  motion  to  it,  with  all  the  regularity 
that  is  neeessary.     See  PhiL  Trans.  1759.  p.  139. 

• 

Sect.  IV.   Machine  in  which  all  the  Mechanical  Povoers 

are  united* 

This  machine  is  represented  in  Plate  CCCLXIX. 
Fig.  3.  where  ABCD  is  a  frame  fastened  upon  the  stand 
O  o  by  the  nut  o,  and  kept  together  by  the  pillars  VW 
and  B  q.  The  piece  EF  is  first  fitted  to  the  frame,  hav- 
ing vanes  E,F,  which  may  be  either  moved  by  the 
-wmd,  or  by  a  cord  fkstened  at  F.  This  part  represents 
the  lever,  whose  fulcrum  is  G.     A  perpendicular  axis 
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GH  is  joined  to  this  lever,  and  carries  the  endless  screw  Deicription 
H,  which  may  be  considered  as  a  wecU;e.  This  endless     ^f  ^^*' 
screw  works  m  the  teeth  of  the  wheelK,  which  is  the  ,*^jj^**  ^^ 
wheel  and  axle ;  and  when  K  i&  turned  round,  it  winds  ^^  ^^^^  ^^, 
up  on  the  axle  IL  the  cord  LM,  which,  passing  round    trines  of 
the  tackle  of  pulleys  MN,  raises  the  weight  P.     In  or-  Dynamics 
(der  to  include  the  inclined  plane  in  this  combination,       and 
we  must  add  the  plane  RQ  r  o.  and  make  it  rest  on  the  Mechanics.' 
ground  at  QR,  and  on  the  pillar  B  ^  at  ^  r.     When  the    ^  "  ^ . 
weiffht  P  is  placed  on  this  plane,  the  power  will  be 
farther  increased  in  the  ratio  of  QT  to  TS.    The  power 
gained  by  this  combination  will  be  found  by  comparing 
the  space  described  by  the  point  F,  with  the  neight 
throi^h  which  the  weight  rises  in  any  determinate  num- 
ber ofrevolutions  of  F.     See  Desagidiers,  vol.  i.  p.  128. 

Sect.  V.    Machinefor  iUustraling  the  Theory  of  the 

Wedge, 

This  machine  is  represented  in  Fig.  4.  where  KILM  Machine 
and  LMNO  are  two  flat  pieces  of  wood,  each  about  ^^^  '""8- 
15  inches  long,  and  3  or  4?  broad,  joined  together  by  Ihg^^y  ^p * 
a  hin^e  at  LM ;    P  is  a  graduated  arch  of  brass,  the  wedge. 
on  which  these  pieces  of  wood  can  be  moved  so  as  Plate 
to  subtend  any  angle  not  greater  than  60%  and  a,^  ccclxix. 
two  screws  for  fixing  them  at  the  required  angle.    The  Fig.  4. 
back  of  the  wedge  will  therefore  be  represented  by 
IKNO,  its  sharp  edge,  which  enters  the  wood,  by  LM, 
and  its  two  sides,  against  which  the  wood  acts  in  cleav- 
ing, by  KILM,  LMNO.    The  weight  p  suspended  to 
the  wedge  by  the  hook  M,  and  the  weight  of  the  wedge 
itself,  may  be  considered  as  the  force  employed  to  drive 
the  wed^e.    The  wooden  cylinders  AB,  CD,  have  their 
extremities  made  like  two  dat  circular  plates,  to  prevent 
the  wedge  firom  slipping  off  at  one  side.     To  the  pivots 
of  these  cylinders,  two  of  which  are  represented  at  e 
andy^  are  fastened  the  cords  eVJ,f\J,  CV,  AX,  which, 
passing  over  the  pulleys  U,  V,  X,  W,  are  fastened  to 
the  two  bars  uv,  xw,  on  whiph  any  equal  weights  Y,  Z. 
may  be  hung  at  pleasure.     The  tendency  of  these 
weights   is  evidently  to  draw  the  cylinders  towards 
each  other ;  and  they  may  therefore  be  considered  as 
the  resistance  of  the  wood  acting  against  opposite  sides 
of  the  wedge.     The  cylinders  themselves  are  suspend- 
ed by  tlieir  pivots  and  loops  on  the  threads  E,  F,  G,  H, 
which  may  be  fixed  to  hooks  in  the  ceiling  of  the  room, 
or  to  the  horizontal  beam  of  a  frame  made  on  purpose.^ 
By  placing  various  equal  weights  at  Y  and  Z,  it  may^ 
be  easy  to  determine  the  proportion  between  the  power 
and  the  resistance  when  tne  wedge  is  in  equilibrio.    In 
this  machine,  the  impelling  power  is  the  pressure  of 
the  weight  p ;  whereas,  in  the  real  wedge,  the  impelling 
power  is  always  an  impulsive  force  which  is  inhnitely 
more  powerful    See  Ferguson's  Lectures,  vol  i.  p.  79. 

Sect.  VI.  Machine  Jbr  shfiin>lng  how  the  Compression  of 
the  Earth's  Poles  is  produced  Wf  the  Centrifugal  Force, 

This  machine  is  represented  in  Plate  CCCLXIX. 
Fig.  5.  It  consists  of  two  circular  hoops  AB  and  CD, 
made  thin  and  flexible,  and  crossing  one  anqtlier  at 
right  angles.  These  hoops  are  fixed  to  the  vertical  axis 
EF  at  its  lower  extremity  ;  but  they  are  left  quite  free 
of  the  axis  at  the  upper  end.  If  a  rapid  motion  is  giv- 
en to  this  axis  by  means  of  the  winch  M,  and  the  wheel 
and  pillion  N,  O^  the  middle  parts  A  BCD  of  the  hoops 
will  swell  out,  and  strike  against  the  sides  of  the  frame 
at  F  and  G,  provided  the  pole  e,  in  reaching  to  the 
pin  E,  is  not  prevented  by  it  from  sinking  farther. 
The  hoops,  dierefore,  will  have  a  spheroidal  form,  the 
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equftCoreal  being  eenBiderably  larger  than  the  polar  dia- 
meter.   See  Ferguson's  Lectures,  vol.  i.  p.  55. 

Sect.  VI  L  Machine  Jot  explaining  the  Composition  of 

Forces. 

This  machine  consists  of  a  wooden  square  ABCD,  Fig. 
a,  «o  contrived  as  to  have  the  part  BEFC  made  to  draw 
out  or  push  into  the  square  at  pleasure.  To  this  part 
is  joined  the  pulley  H,  so  as  to  turn  freely  on  an  axis^ 
which  will  be  at  H  when  the  piece  is  pushed  in^  and 
at  h  when  it  is  drawn  out.  The  ends  of  a  straight  wire 
k  are  fixed  to  this  part^  so  as  to  move  along  wiu  it  un- 
der the  pulley^  and  the  ball  G  is  made  to  slide  easily 
on  the  wire.  A  thread  tn  attached  to  this  ball,  passes 
over  the  pulley  to  I ;  and,  by  means  of  this  thread,  the 
ball  may  be  drawn  up  on  the  wire  parallel  to  the  side 
AD,  when  the  part  BEFC  is  pudied  into  die  square  as 
tar  as  possible.  But  if  this  part  be  drawn  out,  it  will 
carry  the  ball  along  with  it  parallel  to  the  bottom  of 
the  square  DC.  Ihe  btdl  G  will  in  this  way  be  either 
drawn  perpendicularly  upward  by  pulling  the  thread 
m,  or  moved  horizontally  along  by  pulling  out  the  part 
B£FG,  in  equal  times  and  through  equal  spaces,  each 
power  acting  upon  it  equally  and  separately.  But  if, 
when  the  bell  is  at  G,  the  upper  end  of  the  thread  be 
tied  to  the  pin  I  in  the  comer  A  of  the  fixed  square, 
and  the  moveable  part  B£FC  be  drawn  out,  the  ball 
wiU  then  be  acted  upon  by  both  the  powers  together ; 
for  it  will  be  drawn  up  by  the  thread  to  the  top  of 
the  square,  and  at  the  same  time  be  carried  with  its 
wire  k  toward  the  right  hand  BC,  moving  all  the  while 
in  the  diagonal  line  L,  and  will  be  found  at  g  when 
the  sliding  part  is  drawn  out  as  far  as  it  was  before. 
This  part  has  therefore  caused  the  thread  to  draw  up 
the  ball  to  the  top  of  the  inside  of  the  square,  just  as 
high  as  it  was  befiire  when  drawn  up  singly  by  the 
thraul,  without  moving  the  sliding  part  See  Fergu- 
son's Lectures,  vol  i.  p.  £8,  29- 

Sect.  VIII.  Machine  for  trying  the  Strength  of  Materials. 

Machine         In  this  machme,  which  is  shewn  in  Plate  CCCLXIX. 

for  trying    Yig.  7.  EF  rqiresents  the  piece  of  wood  whose  strength 

length  of  ".^  ^  determined.    It  is  held  by  a  double  vice  IK 

anaterialfl.    ^^^  ^^^  screws,  two  of  which  hide  the  other  two  in 

Fig.  7.        ^^  figure.  The  ]M)wer  is  applied  by  turning  the  winch 

*        A  fixed  m  the  axis  RS.    A  rope  fixed  to  the  pulley  B, 

and  passing  between  the  pulleys  tn,  n,  is  attached  at  C 

to  the  piece  D,  fastened  at  the  point  where  the  force  is  to 

be  exerted.    The  pulleys  m,  n  slide  on  the  two  paraUel 

bars  abfCd,  fixed  on  a  frame  which  is  held  down  by  a 

projecting  pomt  at  G  in  the  lever  GH,  which  is  graau- 

uted  like  a  steelyard,  for  the  purpose  of  measuring  the 

«itensi^  of  the  force  applied.    When  the  strenf^  of 

A  wire  IS  to  be  tried,  it  must  be  fixed  to  the  cross  bar 

LM ;  and  when  any  substance  is  to  be  crushed,  it  must 

be  placed  beneath  the  lever  NO,  the  pulleys  m, »,  and 

B  being  slipped  towards  the  ends  6,  d,  S,  the  end  N 

receiving  the  rope  BC,  and  the  end  O  being  held  down 

hy  the  click  which  acts  upon  the  double  n^et  OP. 

The  lever  is>double  from  O  to  Q^  and  acts  upon  the 

body  by  a  loop  fixed  to  it  by  a  pin.    See  Dr.  Young's 

Nat.  PhiL  voL  i. 

Coiilomb^i  Sect.  IX.  Coulomb's  Apparatus  for  measuring  the  Flexion 
appantus  of  Plates. 

I  "^J^*  This  apparatus  has  already  been  described  in  p.  55^. 
Jttion  of  <^  this  article,  and  represented  in  Plate  CCCLXI V. 
flatai^         Fig.  7f 
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Sect.  X.  Coulomb's  Torsion  Balance. 

This  machine  has  already  been  described  in  p.  549* 
of  tliis  article,  and,  under  different  forms,  under  Elsc- 
TRiciTY.  Vol.  VIII.  p.  441.  Plate  CCXLIV.  Fig.  7, 8, 
9,  10,  &c. ;  Hydrodynamics,  Vol.  XI.  p.  547.  Plate 
CCCXIX.  Fig.  4. ;  and  Magnetism,  Vol.  XIII.  p.  255. 
Plate  CCCLL  Fig.  18. 

Sect.  XL    Gravesende's  Machine  for  measuring  the 

Elasticity  of  Bodies. 

The  apparatus  employed  by  Gravesende  for  this  pur* 
pose,  is  represented  in  Plate  CCCLXIX.  Fi|^.  8.  It 
consists  of  a  frame  ABCD,  which  carries  thepmcersor 
vices  M,  N,  between  which  is  fastened  the  wire  or  rod 
of  .steel,  or  any  other  substance  MN,  whose  elasticity  is 
to  be  tried.  A  scale-S,  carrying  weights,  is  fixed  to  a 
piece  of  metal  PQ,  perforated  at  Q,  so  as  to  permit  the 
wire  or  rod  to  pass  through  it  To  the  upper  end  of 
this  piece  is  fixed  a  silk  thread  QR  passing  over  the 
pulley  R,  and  suspending  a  weight  W,  exactly  eoual 
to  the  weight  of  the  piece  PQ.  The  axis  of  this  pulley 
carries  the  index  V,  which  points  to  the  divisions  of  a 
dial  plate.  If  we  now  put  different  weights  into  the 
soale  S,  the  elastic  body  MN  will  be  bent  by  the  weight, 
the  middle  point  Q  will  descend,  drawing  after  it  the 
thread  QR,  and  consequently  turning  Uie  index  TV 
from  right  to  leH.  In  order  to  know  the  exact  space 
through  which  the  point  Q  has  descended,  or  the  de- 
gree of  flexure  of  die  body  MN,  we  must  determine  by 
direct  experiment  the  relation  between  the  divisions  on 
the  dial  plate  and  the  descent  of  any  part  of  the 
thread  QR.  By  this  apparatus,  Gravesende  determined 
the  degree  of  fiexure,  or  the  descent  of  the  middle 
points  of  the  wires  produced  by  various  weights  pla* 
ced  in  the  scale  S.  An  account  of  his  experiments 
will  be  found  in  his  Element  Phys.  and  a  very  interest- 
ing geno^sation  of  them  in  Biot's  TraU6  de  Physique, 
torn.  i.  p.  470. 

Sect.  XI  I.    Dr.  Brewster's  Chromatic  Teinomelor. 

Although  this  instrument  for  measuring  the  elastic!-.  Da.  Brev- 
ty  of  bodies  acts  upon  optical  and  not  upon  mechanical  ••«'•  chw- 
principles,  yet  as  it  measures  mechanical  effects,  it  may  J"!j^^" 
be  proper  to  explain  it  under  the  present  article.  ^* 

If  a  plate  of  glass  is  bent,  and  polarised  light  it 
transmitted  through  its  edge,  and  analysed  by  a  prism 
of  calcareous  spar,  a  series  of  colours  are  exhibited* 
which  depend  on  Uie  degree  of  fiexure  of  the  glass  plate^ 
and  are  therefore  measures  of  that  flexure.  When  two 
plates  of  glass  AB,  CD,  of  different  thicknesses,  are 
pressed  together  at  MN,  they  are  found  to  give  tints  n^  9. 
which  are  mversely  as  the  si^uares  of  the  thicknesses  of 
the  plates.  The  thickness  of  AB  was  0.1 33  of  an  in<^ 
and  Its  tint  3.4  of  Newton's  scale;  and  CD  was  0.S8 
of  an  inch  thick,  and  iu  tmt  10.2 ;  and  133* :  83a*s 
3.4  :  10.2  nearly.  Now  tills  principle  is  the  foonda* 
tion  of  the  Teinometer.  The  tints  of  AB  and  CD  are 
obviously  measures  of  the  elasticities  of  the  two  platee, 
so  that  the  elasticities  of  plates  of  glass  c^  differ* 
ent  dimensions,  and  of  different  kinds,  may  thus  be 
readily  determined.  The  power  of  the  instrument, 
however,  is  not  limited  to  glass ;  for  by  using  a  glass 
plate  AB  as  a  standard,  the  other  plate  CD  may  be  a 
plate  of  metal}  or  any  other  opa4|ue  substance,  whoee 
elasticity  it  is  required  to  ascertain.  The  tint  of  AJ3« 
when  opposed  by  a  plate  of  equal  elasticity,  is  knowi^ 
by  experiment ;  ana  therefore  the  tint  whidi  it  afforda. 
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when  opposed  by  a  similar  plate  of  a  substance  possess* 
ing  a  greater  or  a  less  elasticity*  affords  a  measure  of 
this  elasticity.  Although  the  variation  of  the  tint  is  an 
excellent  means  of  determining  the  degree  of  curva- 
turcj  yet  the  principle  of  exhibiting  the  relative  elas* 
ticities  of  two  plates  by  the  application  of  the  same  force» 
may  be  employed  in  an  instrument  entirely  mechanical^ 
in  which  the  lagitta  of  the  inflected  plate  is  actually 
measured ;  as  in  the  machine  of  Gravesende's  already 
described. 

The  Chromatic  Teinometer  is  represented  in  Fig.  10»  II 
and  12,  where  AB  is  the  standard  plate  of  weU  annetiled 
glass,  having  its  edges  parallel,  and  also  flatly  ground  and 
well  polished.  Along  this  plate  there  are  moved  two 
brass  pieces  Sabc,  S'a'b'c^,  which  can  be  fixed  in  any 
position  by  means  of  the  screws  S,  S\  The  plate  CD, 
whose  elasticity  is  to  be  measured,  rests  with  its  lower 
edge  upon  the  projection  b  c  Fig.  1 1,  and  with  one  of  its 
faces  against  ab.  It  is  then  pressed  into  contact  with  the 
plate  AB,  and  kept  in  this  position  by  the  wooden  hold- 
fast H,  the  brass  pieces  Sabc,  SV6V  having  been 
previously  placed  at  such  a  distance  from  each  other* 
that  the  two  plates  will  meet  at  H  without  breaking, 
or  without  any  permanent  change  of  form.  The  ap- 
paratus £R,  for  observing  the  tint,  is  shewn  separately  m 
Fig.  12.  It  consists  of  an  eye-piece  E,  to  which  isat- 
tadied  a  reflector  R,  made  of  several  plates  of  the  thin- 
nesl  glass,  about  l^inch  long  and  1  inch  broad,  and 
placed  close  to  eaai  other.  The  eye-piece  £  consists 
of  two  tubes,  one  of  which  is  moveable  within  the 
other.  The  moveable  tube  contains  an  achromatic  prism 
m  n  of  calcareous  spar,  with  a  convex  lens  op  about  an 
inch  in  focal  lengthy  placed  either  above  or  below  it 
When  this  apparatus  is  set  upon  the  edge  of  AB  by 
means  of  the  torked  arms  e,J'f  the  reflector  R  is  turned 
round  till  the  plane  of  reflection  is  cut  at  an  angle  of 
45°  by  the  plane  of  the  plate  AB,  and  is  placed  at  such 
an  angle  that  the  light  which  it  reflects  through  the 
edge  of  the  plate  AB,  and  up  the  tube,  is  completely 
pohuised.  The  moveable  lube  is  then  turned  round  till 
the  tints  appear  upon  the  edge  of  one  of  the  images  of 
the  fi^lass  plate.  In  order  to  avoid  the  confusion  aris- 
ing irom  two  images,  the  achromatic  prism  may  be 
constructed  in  sudi  a  manner  that  only  one  of  the 
images  is  visible  *.  See  the  Edinburgh  Transactions, 
vol.  vm. 

SiCT.  XIII.    Candomb's  Apparatus/or  experimenis  on 

Friction, 

Coulomb^^s       This  aj^paratus,  by  which  M.  Coulomb  obtained  the 
vppaavtus    interesting  results  respecting  friction  which  we  have 
for  esperi-  already  explained,  is  represented  in  Plate  CCCLXX. 
menu  on     fig^  |.^     jl;  consists  of  a  solid  table,  supported  by  legs 
F^An         of  great  strength.  The  plank  cc'dd'.  Fig.  1,  unddd', 
C^CCLXX.   ^^*  ^»  ^  which  the  table  is  formed,  is  8  feet  long,  2 
Fig-  1»  S.     feet  wide,  and  8  inches  thick.    Upon  this  table  are 
plaeed  two  nieces  of  oak  AB,  A'B^  hS  feet  long  and  8 
inches    thick,  lying  in  the  direction  of  the  table's 
length,  and  three  inches  distant  from  one  another.    In 
the  space  between  the  two  extremities  B,  B'  oS  these 
pieces  is  placed  a  pullev  H,  of  very  hard  wood,  1  foot 
in  diameter,  and  weighing  14  lbs.    This  pulley  turns 
upon  an  axis  of  ffreen  oak  10  lines  in  diameter.   A  cord, 
attached  to  a  sledge  S,  Fig.  2,  which  runs  upon  the  table, 
passes  over  this  pulley,  and  suspends  a  scale  P  for  con- 
taining weights,  whidi  can  descend  into  a  pit  4  feet 
«leq>j  cut  oat  beneath  the  pulley.    At  the  other  end 
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AA  of  the  pieces  of  wood  AB,  AB,  is  placed  a  small 
horizontal  wheel  and  axle.  Another  plank  aafbhf,  8 
feet  long,  16  inches  wide,  and  3  inches  thick,  is  firmly 
fixed  upon  the  pieces  of  wood  AB,  A'B',  its  upper  sur- 
face being  very  carefully  planed.  Upon  this  plank, 
sled^s  of  the  form  shewn  in  No.  1  and  No.  2,  are  made 
to  sBde.  ABDC,  No.  1,  is  a  plank  18  indies  wide, 
but  of  variable  length.  Beneath  this  plank  are  nailed 
two  pieces  AC  m  m',  BD  n  n',  so  that  when  the  sledge 
is  placed  upon  the  fixed  plank  aa^b  b',  it  may  be  re^ 
tained  on  both  sides  by  tnese  pieces,  with  a  play  of  2  or 
S  lines,  in  order  that  it  may  follow  without  any  obstnic* 
tion  the  direction  of  the  plank.  When  it  is  required  to 
diminish  the  touching  surfaces,  other  pieces  of  different 
widths  are  nailed  upon  the  plank  ABDC,  and  their  ende 
rounded  for  receiving  the  nuts,  in  order  that  they  may 
not  rub  upon  the  plank«  The  two  hooks  h,  h',  seen  in 
No.  2,  as  fixed  to  the  two  extremities  of  the  sledge,  are 
used,  the  one  for  attaching  the  cord  which  suspend* 
the  pulley  P,  and  the  other  for  fixing  thecord  which 
goes  round  the  wheel  and  axle,  which  is  employed 
for  bringing  back  the  sledge  to  the  side  A  A'  of  Uie  ap« 
paratus. 

In  some  of  the  experiments  the  weight  was  obtain-* 
ed  from  a  steelyard,  as  shown  in  Fig.  2;  See  Mem. 
des  S^avans  Etrangers,  torn.  x.  p.  l67- 

CHAP.  IL 

The  mechanical  contrivances  and  methods  described 
in  the  following  Chapter  are  of  a  general  nature,  and 
may  be  applied  to  machines  for  various  purposes. 

SxcT.  I.  Hachette's  Dynamomelrical  Machine* 

The  object  of  the  dynamometrical  madiine,  invent^  Hicbetu*i 
ed  by  M.  Hachette,  is  to  measure  pressures  or  draughts  dynamo- 
greater  than  those  which  can  be  estimated  by  a  com«  metrical 
mon  dynamometer,  or  by  any  spring  steelyard.  machine. 

Let  AB,  Fig.  3,  be  the  section  of  a  moving  axle  Fig.  3. 
driven  by  water,  or  by  any  other  mechanical  agent,  and 
let  it  be  required  to  measure  its  tangential  resistance. 
Upon  AB  let  us  suppose  a  wheel  DEFGH  fixed,  which 
turns  along  with  the  axis,  and  let  another  wheel  d  efg  h, 
with  the  same  number  of  radii,  turn  freely  upon  the  same 
axle.  Springs  Dc^,  £  e,  &c.  are  attracted  to  each  pair 
of  radii  CD,  C  d;  C£,  C«,  &c.  so  that  theatUched  pomt» 
D,  d<,  of  the  extremities  of  any  of  the  springs,  are  in  a 
plane  perpendicular  to  the  axis  of  rotation,  and  also 
equidistant  from  it.  If  the  power  is  now  applied  in 
such  a  manner  that  the  wheel  d  efg  h  turns  m  the  di- 
rection indicated  by  the  arrow  X,  it  is  obvioua  that  the 
extremities  d,  e,f,  g  of  the  springs  fixed  to  this  whieel 
will  separate  from  the  points  D,  £,  F,  &c. ;  that  the 
equal  angles  DC  d,  EC  e,  FCf,  whose  sides  pass  by  the 
extremities  of  the  springs  considered  in  their  primitive 
position,  wiU  become  oUier  equal  angles  DC  d^,  EC  ef, 
rCf,  &C. ;  and  that  all  the  rorings,  if  not  equally 
stretched,  will  be  stretched  to  tne  same  angle.  When 
the  total  tension  of  the  springs  is  equal  to  the  tangen- 
tial  resistance  of  the  tsming  axle^  the  system  of  the 
two  wheels  will  torn  on  the  asde  AB  as  a  single  wheel. 
If  the  axle  turns,  and  if  we  can  measure  one  of  the  an- 
gles DC  d^,  we  shall  have  in  the  triangle  DCif  the  an« 
gle  C,  the  equal  sides  CD,  Cd^;  and  consequently  the 
perpendiculars  let  fall  from  the  centre  C  upon  the  side 
D  £f  ,  or  the  radius  of  the  circle,  to  which  the  foroe 
which  stretches  the  spring  is  a  tangent,  fiydbservingt 
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too,  the  number  toriP  tarns  of  the  axle  in  a  given  time,  we 
shall  have  the  velocity  of  the  point,  where  theforce  wliich 
stretches  each  spring  is  applied.  This  velocity  being 
mukipHed  by  tne  sum  <^  die  tensicms  of  the  springs, 
the  product  will  lie  the  dynamical  effect  of  the  moving 
axle  AB  in  one  second. 

In  order  to  measure  the  angle  DC  <f ,  two  small  ham- 
mers a,  b,  are  fixed  on  the  middle  lines  of  the  radii  Cd', 
CD,  joined  by  any  spring  D  d\  Each  of  these  ham- 
mers will  move  in  a  yhaie  per])endicular  to  the  axis  of 
rotation  C,  and  at  distances  either  equal  or  ungual 
from  that  axis,  but  greater  than  the  radii  of  the  wheels. 
These  hammers  striKe  two  bells,  placed  without  on  the 
circumference  described  by  the  points  a  and  b.  The 
time  between  two  consecutive  soiuids,  arising  from  the 
blow^f  each  of  the  hammers  a,  b,  is  dien  measured  l>y 
a  seconds  watch ;  and  as  the  time  of  a  complete  revo- 
lution of  the  hammers  is  known,  these  two  times  will 
be  to  one  another  as  the  arch  which  measures  the  an- 
gles of  the  straight  lines  whidi  pass  by  the  extremities 
of  each  spring  to  the  endre  drcmnferenoe.  This  angle 
being  known,  we  may  easily  measure  separately  uie 
weight  which  stretches  each  sprint  under  a  known  an« 
gle,  and  the  sum  of  all  these  wei^ts  will  be  the  total 
tension  of  the  dynamoraetrical  machine.  If  the  springs 
are  susceptible  only  of  a  tension  of  1000  kilogrammes, 
anu  if  8  springs  are  placed  upon  the  same  circumference, 
whose  radius  is  one  metre,  and  8  others  upon  a  concen- 
tric circumference  of  a  radius  of  8  decimetres,  then  sup- 
posing that  the  axle.makes  4  turns  in  a  minute,  the  dy- 
namometrical  machines  will  shew,  that  the  force  applied 
to' the  axle  is  nearly  equivalent  to  that  of  80  horses,  the 
power  of  ahorse  being  nearly  6000  dynamical  units,  as 
described  in  p.  564. 

As  the  preceding  apparatus  must  be  attached  to  every 
axle  whose  tangential  force  it  is  required  to  determine, 
M.  Hachette  has  given  the  following  method  of  making 
the  machine  portable.  In  this  case,  the  system  of  two 
wheels,  represented  in  Tig,  8,  must  be  regarded  as 
the  machine,  and  must  be  fixed  upon  a  framing  of  car- 
pentry, which  stands  firmly  upon  the  ground,  and  op- 
posite the  middle  of  the  length  of  we  moving  aide 
A'CB,  whose  tangential  force  is  required.  In  onler  to 
do  -this,  we  must  apply  a  factitious  resistance  to  the  ar- 
bour A  CB  of  the  dynamoroetrical  machine.  This  may 
be  done  in  various  ways.  The  axle  ACB,  Fig.  8,  for  ex- 
ample, may  have  its  motion  retarded,  by  making  it  move 
between  the  four  blocks  p,  q,r,  f,  fixed  to  the  bars  MN, 
KL ;  and  the  resistance  may  be  increased,  by  pressing 
the  blocks  firmer  against  the  moving  axle,  by  turning 
the  nuts  M,  N.  The  resistance  may  obviously  be  in- 
creased to  any  extent,  by  using  several  of  these  frames. 
Now,  in  order  to  measure  the  useful  resistance  of  the 
moving  axle  A'B'C,  we  must  first  ascertain  its  velocity 
of  rotation,  or  the  number  of  its  revolutions  in  a  minute, 
w.ien  It  IS  under  the  influence  at  this  resistance  The 
axle  A'BX'  must  then  be  disengaged  from  the  machi- 
nery wiiich  it  drives,  and  its  motion  communicated  to 
the  toothed  w«ied  R,  or  dcfg,  by  the  pmion  V.  A 
factitious  resistance  must  then  be  produced  upon  the 
axle  ACB  of  the  machine,  till  the  velocity  of  A'CB'  is 
reduced  to  that  which  it  had  when  doing  work.  The 
springs  D  d,  &c.  will  give  the  magnitude  of  the  resist- 
ance applied  to  the  axle  ABC  of  the  wheel  R,  and  con- 
sequently t«ie  usefu.  resistance  ot  the  axle  ACB',  which 
is  equal  to  it. 

If  a  factitious  resistance  of  sufficient  magnitude  can- 
not be  procured,  the  total  value  of  the  usmd  resistance 
may  be  deduced  by  a  very  simple  calculation  from  the 
measure  of  a  part  of  it.    Let  us  suppose,  SbaX  by  inter- 


rupting the  communication  between  any  of  the  machi-  Hschcttc*! 
nery  and  the  turning  axle  A'CB,  the  resistance  and  ve-   Dy»»n»* 
locity  of  this  axle  has  been  diminished.     Then  we  must  S**lj^ 
make  it  drive  the  wheel  R,  whose  axis  is  retarded  by      ^  *"*" 
an  artificial  resistance,  and  find  the  resistance  which 
will  restore  to  ACB  its  primitive  velocity.    Let  X  be 
the  total  resistance  applied  to  the  axle  at  the  extremity 
of  a  radius  1,  F  the  factitious  resistance  which  restores 
to  it  its  primitive  velocity.     By  diminishing  the  num- 
ber of  wneels  driven  by  this  axle,  let  the  total  resist- 
ance X  be  reduced  to  X',  then  the  two  resistances  X,  X' 
are  obviously  in  the  known  ratio  of  the  number  of 
wheels  which  the  axle  turns.     Hence  X'szn  X,  n  being 
a  given  number.    But  X=X'-f  F,  since  the  a^e  of  the 
power  submitted  to  the  resistance  X,  or  to  the  sum  of 
the  two  resistances  X'  and  F,  turns  with  equal  velocity. 

F 

It  follows,  therefore,  that  X  =  nX-|-F,  orX  = . 

I— .11 

The  measured  resistance  F  obviously  comprehends  the 
inertia  and  the  friction,  which  proceed  from  the  com- 
munication of  motion  from  the  ude  of  the  power  to  the 
axle  of  the  djmamometrical  machine,  and  which  is  add- 
ed to  the  factitious  resistance.  See  Bulletin  de  la  Soci^ 
et^  cTEfwouragefnent,  Jan.  1812:  and  Hachette's  Traile 
des  Machines^  p.  83, 


Sbct.  II.  Prony's  Apparatus  for  converting  continuous 
circular  Motions  into  rectilineal  alterncUing  Mptions 
of  a  given  length. 

This  apparatus  is  represented  in  Plate  CCCLXX-  Fig.  prooy*!  ip- 
5.  where  AB  is  a  horizontal  wheel  fixed  to  a  vertical  saSe  paratiu  for 
CD,  put  in  motion  by  the  first  mover.     This  wheel  con»erting 
works  in  two  pinions  a  b,  a*  I/,  placed  at  the  extremi-  «pn««»"«»* 
ties  of  the  .axis  de,  but  which  are  capable  of  tumhig  JJ^^^ 
freely  upon  this  axis  upon  the  collety*g.     It  is  eas^  \^^q  ^^ij. 
to  see,  that  the  wheel  A  B,  when  it  acts  upon  these  pi«  neal  alter- 
nions  when  they  are  not  fixed  upon  their  collets,  ought  natiof  no- 
not  to  produce  any  effect  on  the  weight  to  be  raised ;  tiouiof  a 
but  that  if  we  can  by  any  means  fix  one  of  these  pinions  f '^^. 
upon  the  axis,  the  rotation  of  this  pinion  will  give  mo-  p"^^^ 
tion  to  the  pulley  p  p,  and  consequently  cause  one  of  ccCLXX 
the  buckets  to  rise.     If,  afler  the  ascent  of  the  bucket.  Fig.  & 
we  can  contrive  to  disengage  the  fixed  pinion  from  its 
axis,  it  will  then  have  no  influence  in  turning  the  pul- 
ley, and  if  we  now  fix  the  other  pinion  to  the  axis,  the 
puUey  will  be  turned  by  its  action,  and  a  oontrartr  mo- 
tion will  be  communicated,  or  the  bucket  whicli  for- 
merly ascended  will  now  descend.     In  order  to  fix  the 
pinions  ab,  a>  b'  alternjitely  upon  tlie  axis,  when  each 
of  the  buckets  has  reached  its  destination,  a  rod  A  i^  is 
made  by  means  of  the  pieces  /m,  f  m',  to  have  a  pro- 
gressive motion  along  the  axis  de.    This  rod  carries 
at  m  and  n  small  projecting  pieces  or  clicks,  which  go 
into  the  teeth  of  the  ratchet  wneel  n  o,  fixed  on  the  faces 
of  the  pinions.     Hence  if  the  rod  A  k  advances  in  any 
direction,  it  will  alternately  &x.  itself  with  one  of  the 
two  pinions,  the  other  remaining  fVee,  and  the  axis  d  e 
will  turn  successively  in  opposite  directions. 

In  order  to  make  this  alternation  of  motion  corre- 
spond to  the  emptying  of  buckets,  the  rod  h  k  extends 
beyond  the  guc^eon  of  the  axis  d  e,  which  is  pierced 
longitudinally.  There  is  also  an  opening  r  s  formed  in 
the  lever  £F,  which  carries  at  its  extremity  the  lenticu- 
lar weight  G.  If  this  weight  is  supposed  a  have  a 
motion  from  right  to  left,  me  lever  £F  will  strike  al- 
ternately the  shoulders  ky  k^  and  consequently  produce 
the  alternate  motion  of  the  rod  h  k^  and  the  successive 
fixing  of  each  of  the  pinions  ab,  aft/,  which  produces 
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Trony*!  the  alternate  rise  and  descent  of  the  buckets.  '  We  have 
Apparatus  only,  therefore,  to  employ  the  buckets  themselves  to 
for  convert-  g^y^  ^^  oscillatory  motion  to  the  weight  G ;  and  this  is 
nuous  cir-  ^^^^7  ^®"®  ^7  means  of  forks  /,  /,  Fig'.  6,  one  of  which  is 
cular  Mo-  ^^  ^  ^^  horizontal  axis  HK,  while  the  other,  turning 
tions  Into  round  a  particular  axis  in  H',  gives  motion  to  a  second 
reeUlineal  lever  xjf,  fhced  to  the  axis  HK,  and  which  gives  it  its 
Afotiona  of  motion.  The  first  bucket  which  arrives  at  the  top  of 
a  given  ^^  y/reU,  b^fins  at  first  to  empty  itself  by  means  of  the 
hook  X.  It  then  meets  the  fork  whidi  coivesponds 
to  ity  and  gives  to  the  weight  G  a  vibrating  motion, 
which  ftees  one  pinion  from  its  axis,  and  fixes  the 
other,  and  produces  at  the  same  instant  the  inverse  mo- 
tion of  the  axis  de,  and  of  the  pulley  and  bucket. '  The 
buckets  have,  as  is  shewn  in  Fig.  5,  a  valve  in  the  bot- 
tom, and  are  suspended  a  little  above  their  centre  of 
gravity  when  they  are  full,  and  their  upper  rim  is  curv- 
ed, as  Bhewn  in  the  Figure. 

When  the  bucket  is  suspended  by  a  rone,  it  would  not 
meet  the  hook  in  that  pomt  of  its  rim,  wnich  is  equidis- 
tant from  its  two  points  of  suspension,  if  the  rope  was  in 
any  way  twisted ;  but  by  means  of  the  curvature  of  the 
upper  rim,  the  hook  will  slide  along  the  curve  to  the 
lowest  point  of  it  which  is  equi-distant  from  the  points 
of  suspension ;  and  hence,  in  whatever  way  the  bucket 
first  meets  the  hook,  the  emptying  will,  in  all  cases, 
take  place  regularly  and  without  any  waste  of  water. 
As  the  longitudinal  perforation  of  the  extremity  of  the 
axis  requires  good,  workmen,  Prony  has  given  the 
following  simple  construction  of  an  axis,  which  will  pro- 
duce the  same  effect  as  the  preceding  without  being  bored. 
The  axis  (f  e  is  of  one  piece,  and  made  square  in  that 
part  of  its  length  which  is  comprehended  between  the 
pinions  a  6,  a'  I/,  A  piece,  m  m'  k'  k,  taay  run  idong 
this  square  part,  by  means  of  two  square  aperturesy 
foormed  at  the  extremities  m  k^  m'  kf,  and  carries  clicks 
destined  to  engage  alternately  in  the  teeth  of 


m 


«', 


the  ratchet-wheels  nf  &,  n  q.  In  the  middle  of  the 
piece  ne  m^kk,  is  fixed  a  shoulder  t;  y,  y  »',  so  that  a 
forki  working  between  v  y  and  v'  y ,  mi^ht  strike 
against  vy  and  t/y  in  its  oscillationsy  and  give  an  al- 
ternate motion  to  the  piece  m  ni^  k,  Ar,  and  consequently 
engage  and  disengage  successively  each  of  the  clicks. 
In  this  new  arrangement,  the  axis  HK  ought  to  be 
placed  below  the  toothed  wheel  AB,  towards  U»e  middle 
of  the  axis  d  e,  and  the  levers  /,  t  must  have  a  position 
the  inverse  of  that  represented  in  Fig.  5. 

In  order  to  have  a  general  idea  of  the  ratio  between 
the  dimensions  of  the  machine,  the  effort  of  the  first 
mover,  and  the  weight  to  be  raised,  let 

F  =  effort  of  the  mover. 

p  =  the  part  of  this  effort  consumed,  and  the 
proper  motions  of  the  machine. 

P  =  the  weights  to  be  raised. 

K  =:  the  radius  ef  the  lever  by  which  the  power  acts. 

r  =  the  radius  of  the  pulley. 

fi  =  the  number  of  teeth  in  the  wheel  AB. 

n'  =  the  number  of  leaves  in  one  of  the  pinions 
iiiora'y, 

P  !!'']{. 

we  shall  have  the  equation  = —  =  -  X  - ,  by  means  of 

r     p      n     r 

which  we  may  determine,  in  different  cases,  Che  quan- 
tities which  ought  to  be  given  by  means  of  others. 
The  value  of  ^  must  be  deduced  from  the  known  ex- 
perimento  upon  friction,  and  the  rigidity  of  cords  and 
chains.  See  the  Mhrnnres  de  VfnHilul,  torn.  ii.  p.  S16; 
and  the  Annalea  des  ArU  ei  Manufactures^  tom,  xix. 
p.  I91i  where  the  apparatus  is  described  with  anothM* 
.isttpro^ement 
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The  prceedinff  contrivanoe  is  similar  -in  principle 
to  one  described  tn  Ecflerson's  Meehani&t.  A  face 
wheel  drives  alternately  two  pinions  fixed  upon  the 
same  horizontal  axle,  and  the  pinions  are  alternately 
locked  and  unlocked  by  different  contrivances. 

Sect.  III. — BelancourCs  apparatus  for  converting  eon- 
iinuout  circular  motions  into  rectilineal  alieniating  mo- 
tions  of' a  given  length, 

Thu  machine  is  represented  in  Plate  CCCLXX.  Fig. 
8;  where  a  6  is  an  arbor,  turning  round  iu  axis  by  any 
power,  such  as  that  of  wind,  &c.  applied  at  a.  Its  pi- 
vot i  rests  on  a  piece  of  wood  e,  furnished  with  two 
roUera  which  enter  into  a  groove,  cut  out  of  the  cross 
piece  1^  llt^  so  that  the  arbw  a  b  can  easily  appreach  in 
succession  the  toothed- wheels  F,  G,  which  are  akemate* 
ly  caught  by  the  endless  screw  h  fixed  upon  the  axis  a  b. 
The  arbor  a  &  is  supported  by  two  cross  pieces  C,  L, 
without  restraining  the  small  oscillatory  motion  which 
it  ought  to  receive  from-  the  moveable  piece  e. 

To  the  piece  e  are  fixed  two  clicks  of  b\  c  3,  which 
turn  round  their  axes  a'  and  c,  and  which,  as  well  as 
the  two  amis  b  and  d  which  are  placed  upon  their 
extremities,  are  prolonged  fo  as  to  reach  the  plane 
of  the  metallic  piece  u  m  n,  seen  more  distinctly  in 
Fig.  9.  This  piece  has  an  axis  ef,  carrying  two 
other  branches  It,  terminating  in  the  shape  of  a  fork, 
in  order  to  allow  the  cords  which  carry  tlie  buckets  to 
pass.  Near  the  extremity  g  is  a  rod  which  tarries  a 
weight  P,  and  in  the  cross  piece  n'  m'  are  two  pins  x,  y^ 
whose  projection  is  equal  to  the  thickness  of  •two  clicks 
of  b',  c  d.  When  two  buckets  are  attached  to  the  ends 
of  a  cord  passing  over  the  cylinders  of  the  two  wheels 
F, G,  and  coiledonce  round  each, the  machine  will  act 
in  the  foHowing  manner.  In  the  position  repsesented 
by  the  Figure,  the  arm  if,  after  having  pushra  the  pin 
of  towards  the  left,  ^causes  the  endless  screw  k  %o  drive 
the  toodied  wheel  F,  and  the  dick  a'  V  falling  by  its 
own  weight,  engages  with  a  pin  at,  and  presses  the  ar- 
bor against  the  toothed  wheel. 

When  the  button  #,  -which  is  near  the  bucket  S,  .is 
engaged  in  the  fork  /,  the  piece  u  m  n  is  forced  to  turn 
upon  its  axis,  and  the  arm  n,  touching  the  handle  A, 
unlocks  the  click  before  taking  a  horizontal  position; 
but  scarcely  has  it  passed  this  position  when  tne  coun- 
terweight P,  falling  on  the  other  side,  the  arm  u  pushes 
the  pin  c,  and  carries  to  the  right  hand  the  vertical 
axis  a  b,  which  makes  the  endless  screw  engage  ^ith 
the  wheel  G,  while  the  dick  c  d,  by  its  own  weight, 
en^^ages  with  the  pin  y.  The  two  cylinders  turn  in  op« 
posite  direetions,  iind  the  bucket  S  descends  while  the 
other  ascends,  and  so  on  successively.  The  rims  of  the 
badtets  are  furnished  with  a  piece  of  iron,  in  order  to 
oblige  them  to  take  a  situation  proper  for  dischaiging 
water.  See  Lanz  and  Betancouit's  Essai  sur  la  compo- 
siiion  des  Machines,  pp.  82,  83. 
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Sect.  IV^^Brundl^s  Method  of  stopping  Machinery, 
when  the  effect  of  the  resistance  in  a  Machine  is  in- 
creased  by  any  unforeseen  cause. 

It  is  of  the  greatest,  oonseauenoe  for  the  preservation 
of  machinery  of  all  kinds,  tnat  it  should  cease  to  per- 
form its  work  when  the  resistance  is,  by  any  unforeseen 
cause,  suddenly  increased. '  This  is  particulariy  requi- 
site in  machinery  working  with  great  force  andvdd- 
dtj,  as  any  suddden  change  in  the  state  of  the  ma- 
chme  could  fciroely  finl  to  destroy  the  communicating 
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parte.  The  block  ixlacbinery  at  Portenootttb,  invented 
by  Mr.  Brimelle,  the  most  skilful  mechanician  of  the 
present  age,  was  particularly  liable  to-tbis  risk;  and  in 
order  to  guard  the  machinery  from  the  dauger  to  which 
it  was  thus  exposed,  he  adopted  the  following  expedient. 
The  wheels,  instead  of  forming  one  piece  with  their 
axles,  or  being  fixed  to  them  by  bolts  and  screws,  were 
made  with  a  hollow  conical  shoulder,  which  fitted 
upon  a  conical  part  of  the  axle.  By  driving  the  inte- 
rior upon  the  exterior  cone  with  a  hammer,  the  wheel 
was  so  united  to  ite  axle  by  frictum^  as  to  be  incapable 
of  taming  upon  it  while  performing  its  ordinary  work ; 
but  when,  from  any  accident,  the  force  applied  to  the 
wheel  was  suddenly  increased, .  this  force,  instead  of 
hurting  the  machinery,  overcame  the  friction  between 
the  two  cones,  and  the  wheel  revolved  upon  its  axle 
without  turning  it,  and  consequently  without  produc- 
ing any  injurious  effect  upon  the  machinery.  As  soon 
as  the  accident  was  over,  the  wheel  was  again  driven 
upon  the  conical  shoulder  of  its  axle,  and  it  went  on 
performing  ite  work  as  formerly. 


Sect.  V.  Prontfs  Apparaiugfor  Unyoking  Horses,  when 
the  effort  qftlie  resistance  is  increased  bjjany  unforeseen 
cause. 

In  the  apparatus  represented  in  Fig.  10,  the  ropes 
Oy  a,  a,  pass  through  the  apertures  6,  h,  formed  in  the 
frame  d^  d,  attached  to  the  extremity  of  the  lever  c  c, 
which  is  fixed  to  the  vertical  axle  employed  to  ^ve 
motion  to  the  machine.  The  apertures  b  o  being  lined 
with  friction  pulleys.  The  extremity  of  each  rope  ter- 
minates in  an  eye  which  lays  hold  of  a  pin  in  the  ar- 
bor e,  moveable  upon  pivote.  Round  this  arbor  e  is 
lapped  a  rope»  which  afterwards  passes  over  the  pulleys 
Pf  Pf  Pi  And  suspends  a  weight  w  along  the  vertical  ar- 
Dor.  This  weight,  which  can  be  varied  at  pleasure, 
determines  the  resistance  which  we  wish  to  oppose  to . 
the  efforte  of  the  animal.  If  we  now  suppose  tluit  this 
weight  is  limited  to  20  pounds,  and  that  a  stick  falls 
so  as  to  obstruct  the  working  of  the  pinion,  it  will  fol- 
law  that  the  action  of  the  horse  would  break  the  ma- 
chine if  it  were  not  furnished  with  this  mechanism : 
but  as  the  effort  necessarily  exceeds  the  regulating 
weight  m,  the  arbor  e  will  be  forced  to  describe  a 
quarter  of  a  circle,  the  pins  having  then  quitted  their 
vertical  position,  the  extremities  of  the  ropes,  which 
were  there  united,  escape  from  one  another,  the  ani- 
mal is  freed,  and  the  mechanism  suffers  no  injury. 
This  apparatus  may  also  be  employed  to  prevent  horses 
employed  to  drive  machines  from  making  efforte  beyond 
any  desired  limit,  which  can  always  be  fixed  by  adjust- 
ing the  counterweight  w.  See  Anndles  des  Arts,  torn, 
xix.  p.  190. 


Skct.  VI.    Methods  of  Locking  and  Unlocking  Ma* 

chinery^ 

Methods         In  different  parte  of  this  work  we  have  already  had 

of  locking  occasion  to  describe  several  contrivances  for  this  pur- 
and  un*       twiaa 

1       ill  ^WJDC 

macbiosrv      ^"®  ^^  them  is  represented  between  L*  and  N, 
^'  Plate  LI  II.  Fig.  1.  and  described  in  the  article  Bar- 
ley-Mill, vol.  iiL  p.  283,  884. 

Another  oontriv^ance  of  the  same  kind  is  represented 
in  Plate  LV.  Fig.  1.  at  FGHI,  and  described  in  the 
article  BleaCuimo,  voL  iii.  p.  578.  cd.  2. 

B 


Berchelot^s 
method  of 
converting 
a  recipru* 
eating  into 
a  rotatory 
motion. 


Another  contrivance  of  a  very  mgenious  nature  ia 
represented  in  Plate  CCCXXI.  Figs.  5, 6, 7i  8.  and  de- 
scribed  in  the  article  HvoaonYNAMics,  vol.  xL  p.  56l. 
A  fourth  contrivance,  invented  by  Mr.  Brunelle 
where  the  locking  is  produced  merely  by  friction,  is 
represented  in  Plate  L  VI 1 1.  Fig.  1.  by  PNL,  which 
is  described  in  the  article  Block-Machinkrv,  voL  iii. 
p.  613. 

Sect.  VII.   Berthelot's  method  of  converting  a  recipro* 
eating  into  a  rotatoria  Motion, 

This  mechanism,  which  is  represented  in  Plate  Plate 
CCCLXX.  Fig.  11  consists  of  two  small  wheels,  A  ccclxx. 
and  B,  which  turn  freely  upon  the  axis  MM,  but  only  ^'S*  ^^* 
in  one  direction,  in  consequence  of  a  ratchet  wheel 
and  click  placed  on  the  outer  side  of  one  wheel, 
and  on  the  inner  side  of  the  other.  Two  cords,  XX 
and  YY,  pass  round  the  circumferences  of  the  two 
wheels,  and  are  fixed  to  a  moveable  frame  GGG6. 
When  this  frame  is  drawn  towards  the  right,  one  of 
the  wheels  A  not  being  able  to  turn  about  ite  axis,  a 
rotetory  motion  is  communicated  through  it  to  the 
axis  m  m,  while  the  other  moves  freely  about  m  m. 
When  the  frame  GG  is  pushed  backwards,  the  wheel 
being  no  longer  deUined  by  the  click  and  ratchet 
wheel,  moves  freely  about  m  m,  but  the  other  being 
now  prevented  from  turning  by  ite  click,  gives  mo- 
tion to  the  axis  m  m,  and  in  the  same  direction  as  that 
which  it  formerly  received  from  the  other  wheel. 
Hence  the  axis  tn  m  will  receive  a  continuous  roUtonr 
motion  from  the  alternate  motion  a£  the  frame  GG. 
See  Borgni's  Essai,  4^.  p.  370. 

Sect.  VIII.   Description  of  a  Puttey  mth  a  x>ariahle 

diameter. 


We  have  already  described,  in  another  part  of  this 
article,  the  principle  of  an  expanding  crane,  the  expan- 
sion being  produced  by  the  rotatory  motion  of  a  plate. 
The  same  method  is  applicable  to  the  pulley. 

The  same  effect  may  be  produced  in  a  different  way, 
by  means  of  a  wheel  and  pinions.  Let  a  a  a,  Figs.  12, 13, 
Plate  CCCLXX.  be  the  parte  which  are  to  form  the  cir- 
cumference of  a  pulley.  Each  of  these  arms  or  radii, 
has  a  piece  of  wood  at  right  angles  to  it,  which  passes 
through  a  groove  cut  in  a  permanent  radius,  and  has 
a  female  screw  in  it,  through  which  the  screw  b  passes. 
The  ends  of  this  screw  are  pivote,  and  the  one  next 
the  centre  carries  a  pinion  d.  It  is  evident,  that  if  all 
these  pinions  are  driven  in  one  direction  by  a  wheel, 
the  parte  a,  u,  a,  &c.  will  recede  from  the  centre,  and 
will  form  an  expanded  circumference,  while  they  will 
approach  to  the  centre  if  the  wheel  turns  in  an  oppo- 
site direction.    See  Borgni's  Essai,  Sfc.  p.  374« 

Sect.  IX.    Bonesnel's  Contrivatice  for  Coiling  Ropeg 
round  Drums  Jr&m  returning  PuiJUys. 

This  very  useful  and  simple  contrivance  is  shewn  in 
Plate  CCCLXXI.  Fig.  1,  where  A  B  is  the  cylinder  or 
drum  round  which  ropes  are  to  be  coiled,  that  pass 
over  tha  return  ptdleys  P,  P%  It  is  obvious,  that  if 
these  pulleys  wero  absolutely  fixed,  the  rope  would 
coil  up  in  a  heap  opposite  to  the  pulleys  P,  P.  In  oiw 
der  to  prevent  this,  M.  Bonesnel  fixes  the  pulleys  to  anna 
which  move  round  a  centre  at  M  and  N,  Fig.  J  j  ao  that 
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Method  of  the  pulley  yields  to  the  rope,  and  allows  it  to  wind  it* 
producing  self  more  easily  and  equably  round  the  drum. 

a  continu- 
0118  mo- 
tion by       Sect.  X.     Method  of  producing  a  continuous  Motion  ly 


means  of 
weight!. 


Platv 

CCCI.XXIi 

Fig.  9. 


Flg.& 


meam  of  Weights. 

Weights  are  now  in  frequent  use  for  producing  the 
various  changes  of  scenery  which  are  requisite  in  thea- 
trical representations,  and  also  in  the  movements  of 
automaton  figures.  Those  which  are  used  in  theatres 
have  commonly  the  form  shewn  in  Plate  CCCLXXL 
Fig.  2.  where  a  6  is  a  rod  of  iron  terminated  below  by  a 
amall  plate  h,  and  in  the  upper  part  by  a  jointed  handle 
c.  Several  cylindrical  weights,  I,  2,  3,  4«  5,  are  placed 
one  upon  another,  and  having  a  cut  from  their  circum- 
ference to  their  centre,  of  the  same  width  as  the  rod 
a  6,  they  can  be  taken  off  and  put  on  at  pleasure,  so  as 
to  make  the  compound  weight  more  or  less  heavy. 

Three  different  methods  of  using  these  weights  are 
shewn  in  Plate  CCCLXXL  The  method  of  raising  the 
curtains,  &c.  &c.  is  shewn  in  Fig.  3.  where  a  is  the  weight, 
b  a  small  wheel  and  mill  moved  by  men,  by  means  of 
which  the  weight  is  raised ;  A  A  the  curtain  to  be  raised ; 
B  h  the  drum,  formed  of  twa  concentric  parts  B  and  b. 
The  cords  1,  2,  3,  4,  5,  which  support  the  curtain, 
are  rolled  upon  the  part  6,  and  a  large  rone,  m  n,  coOed 
round  the  other  part,  passes  over  the  pulley  p,  and  ter« 
minates  in  a  weight,  to  the  handle  of  which  it  is  at- 
tached. It  is  easy  to  see,  that  if  this  weight  is  left  to 
itself,  it  will  cause  the  cylinder  B  6  to  turn ;  the  cords 
1}  2,  3,  &c.  will  coil  round  the  drum  6»  and  the  cur- 
tun  will  rise  with  great  rapidity.  Another  cord,  /  /  /, 
sets  out  from  the  same  drum  B  o,  and  passing  over  the 
pulleys  Ty  r,  serves  to  retain  the  curtain  when  it  is 
raisea,  and  to  moderate  its  descent  when  it  falls.  This 
cord  is  tied  to  the  hook  x. 

Fig.  4.  shews  the  method  of  advancing  the  frames 
by  means  of  weights.  The  frames  A,  A,  rest  upon 
rollers  at  m  and  «a,  a  a  is  the  floor  of  the  stage ;  nn  a, 
lower  floor  upon  which  the  rollers  move,  p  the  weight, 
///  die  cord  which  passes  over  the  pulley  g,  and 
coils  round  the  drum  B  b.  The  two  ropes  x  x  and  yy 
are  coiled  at  the  same  time  round  the  part  b  of  the 
drum.  These  cords  pass  over  the  pulleys  S  and  4,  and 
are  attached  to  the  frames  191  m,  which  they  drag  along 
with  them  when  the  weight  descends.  The  retaining 
rope  r  r  is  tied  to  the  hooky) 

Fig.  5.  represents  the  method  of  making  an  actor 
rise  across  the  stage.  The  actor  to  be  raised  is  attached 
to  the  bar  a  a,  which  is  supported  by  two  cords  !»  2, 
which  pass  over  the  pulleys  3  and  4,  adapted  to  a  move- 
able fnune  6  6.  The  end  of  the  cords  1  and  2  is  at- 
tached to  a  fixed  point  c.  The  frame  bbia  suspended 
by  a  horizontal  cord  xx,  along  which  it  can  move  free- 
ly. Another  horizontal  cord  ^  v,  is  attached  at  one 
end  to  the  frame  b  b,  and  at  the  other  end  to  a  weight  p. 
The  wheel  and  axle  JT  is  used  to  raise  this  weight,  which 
in  its  descent  carries  along  with  it  the  fhime  b  b,  which 
describes  the  path  traced  by  the  cord  xx.  At  the  same 
time  the  cords  1  and  2,  by  their  lengthening  and  short* 
ening,  cause  the  bar  a  a  to  describe  the  path  marked  by 
the  curve-line  zx.    See  Borgni's  Essai,  &c.  p.  185,  180. 

Sbct.  XL    ConuuTs  Pile  Engine. 


GuniM*0  This  engine  is  represented  in   Plate  CCCLXXL 

pile  engine*  Fig.  6.  and  was  intended  for  the  purpose  of  driving 


Fig.  4k 
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piles  for  the  foundations  of  houses,   piers,  bridges,  Descrtp- 
&c.     Tlie  weight  A,  which  is  raised  for  the  purpose  p!?"^^ 
of  falling  by  its  own  weight,  and  driving  the  pile  R     }^J^' 
into  the  ground,  is  attached  to  a  rope  which  passes  v_-    .^ 
over  the  pulleys  B,  C,  and  is  coiled  round  the  vertical  Plate 
drum  D,  and  fixed  to  it  at  one  end.     A  capstsne,  G,  ccclxxi. 
with  spokes  or  handles,  M,  N,  O,  P,  is  fixed  upon  the  Fig.  6. 
same  axis,  and  has  its  drum  G  of  the  same  diameter  as 
D.     The  drum  D  should  be  encircled  with  iron,  and 
ought  to  have  two  or  more  projecting  pins  of  iron  at- 
tached to  the  circle  EF.    To  the  capstane  G  is  fixed, 
by  means  of  a  hook,  the  lever  HI,  which  has  a  hook 
or  daw,  F,  which  advances  upon  the  drum  D.     This 
lever  can  descend  by  the  weight  of  its  extremity 
I,  and  permit  itself  to  be  raised  by  means  of  the  spring 
L.    This  engine  is  wrought  by  several  men  working 
at  thecapstane  bars,  M,  N,  O,  P,  by  which  the  capstane 
G,  and  the  drum  D,  attached  to  the  capstane  by  the 
lever  FI,  applied  to  one  of  the  pins  £.    The  rope  is 
then  coiled  round  the  drum,  and  the  weight  A  raised 
to  the  required  height     When  this.is  done,  the  man  * 
who  happens  to  be  placed  at  N,  presses  down  the  end 
I,  of  the  lever  FI,  relieves  the  claw  F  from  the  pin 
which  held  it,  and  permits  the  drum  D  to  obey  the 
force  of  the  weight  A  acting  upon  it  by  the  rope.   The 
weight  therefore  descends,  ana  carrying  the  rope  along 
with  it,  it  strikes  the  pile  upon  the  head.    The  lever 
now  pressed  back  by  the  spring  L,  and  meeting  ano« 
ther  pin,  it  carries  along  with  it  die  drum,  and  cofls 
up  the  rope,  and  raises  the  weight  as  brfore.     See 
machines  ApprouvSes,  Tom.  III.  No.  140. 

SicT.  XI  I.  Descriplion  of  another  Pik  Engine. 

In  Plate  CCCLXXL  Fig.  7.  we  have  represented  DeieriptioB 
another  form  of  the  pile  engine,  in  which  p  9  is  an  of  another 
iron  axis,  which  has  a  continuous  circular  motion,  ei-  £|'^  engine, 
ther  by  means  of  men,  horses,  wind,  or  any  other  me-  ccclki. 
chaniad  aj^nt    This  axis  passes  through  two  drums,  p|-^  t^^ 
A,  B,  which  are  not  fixed  to  it,  but  have  the  power  of 
revolving  upon  it.    The  lower  drum  A  rests  upon 
a  plank,  and  has  its  upper  end  furnished  with  two  ir- 
regular surfaces  like  tne  threads  of  a  screw,  the  one 
interior,  and  the  other  exterior,  and  each  going  once 
round  the  circumference.    These  surfaces  are  so  form- 
ed, that  their  origin  a  and  a',  as  well  as  their  termina- 
tion, are  at  the  opposite  extremities  of  the  same  diame* 
ter.     The  drum  A  is  also  furnished  with  a  ratchet 
wheel,  tTf  and  a  click  s,  (seen  separately  in  Fig.  8.)  Vig.  8. 
which  prevents  it  from  turning  in  the  direction  of  the 
first  mover. 

The  upper  drum,  B,  is  made  hollow  within,  and  car- 
ries two  vertical  rods,  m,  it,  with  rollers  at  their  lower 
extremities.  This  drum  is  supported,  in  a  horizontal 
position,  by  means  of  these  rollers,  upon  the  inclined 
planes  of  the  drum  A.  The  drum  B  carries  dso  a 
very  strong  bar  of  iron  f ,  reaching  to  the  same  height 
as  its  upper  surface,  and  the  convex  surface  of  the 
drum  is  cut  into  grooves  for  receiving  the  rope  attached 
to  the  weight  M.  When  the  rollers,  whidi  terminate, 
the  rods  m,  n,  are  at  the  origin  of  the  inclined  planes, 
the  drum  B  is  at  its  lowest  point ;  and  if  we  cause  it 
to  turn  in  the  direction  cba,  contrary  to  that  of  the  first 
mover,  the  rollers  will  meet  the  hrads  of  the  indined 
planes,  and  force  the  drum  A  to  tumalsa  If  B,how« 
ever,  turns  in  the  opposite  direction,  A  will  remain  im« 
moveable,  being  prevented  from  turning  by  Uie  action 
of  the  dick  s  upon  the  ratchet  wheeli  and  B  wUl  rise 
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DeKTip-  vertically  though  the  height  of*  the  inclined  planes, 
tion  of  Pile  Jq  ^^  ip^n  g^is  pq  is  fixed  a  cross  piece  it,  placed  so 
3^'°^  as  to  touch  almost  the  upper  part  of  the  cavity  of  the 
drum  B,  when  it  is  at  its  lowest  point 

Let  us  now  suppose  that  the  arum  B  is  at  its  lowest 
point,  the  rollers  being  at  the  origin  of  the  inclined 
planes  ;  that  the  bar  ti  is  in  contact  with  and  ready  to  act 
upon  the  point  / ;  that  the  weight  M  is  resting  upon 
the  head  of  the  pile,  and  that  the  rope  dd  is  stretched. 
Then  the  axis  pq  being  put  in  motion,  the  drum  B 
will  be  turned  round,  coiling  the  rope  round  it^  and 
consequently  raising  the  weight,  while  the  drum  itself 
moves :  and  having  come  to  such  a  height  that  the  bar 
i  escapes  from  the  cross  piece  ft.  When  this  happens, 
the  drum  B  is  disengaged  from  the  axis  09,  ana  is*  al- 
lowed to  obey  the  action  of  the  weight  M,  which  de- 
scends rapidly,  and  strikes  the  head  of  the  pile.  The 
*  height  through  which  the  weight  M  falls  is  obviously 
•  equal  to  the  circumference  of  the  drum  B,  since  the 
rollers  had  performed  only  one  revolution  on  the  in- 
'  clined  planes.  If  we  suppose  the  machinery  brought 
back  to  its  primitive  state,  when  M  is  resting  upon  the 
pile,  and  if  we  turn  the  lower  drum  A  through  one  se- 
mi-circumference, in  a  direction  opposite  to  that  of  the 
first  mover,  then  it  is  manifest  that  the  weight  M  will 
fall  after  the  drum  B  has  performed  only  one  half  of  a 
revolution,  and  consequently  the  height  through  which 
the  weight  has  fallen  is  only  one  half  of  the  circumfe- 
rence of  B.  By  this  contrivance  we  have  it  in  our 
power  to  diminish  without  limit  the  extent  of  the 
arch  of  rotation  of  the  drum,  and  conseauently  the 
height  of  descent  of  the  weight  M,  whicn  is  always 
equal  to  that  arch.  See  Lanz  and  Betancourt's  Eisaif 
he.  p.  74. 

SpcT.  XIII.  Vaubue^s  Pile  Engine, 

VaioiioN         This  engine,  which  is  represented  in  Plate  CCCLXXI. 

pile  engine.  Fig.  9, 10,  WES  uscd  for  driviug  the  piles  of  Westmin- 

hi^'.  9.  10.   ster  bridge,  and,  being  placed  upon  a  barge,  was  easily 
conveyed  to  any  place. 

On  the  great  upright  shafl  A  are  placed  the  great 
wheel  B  and  drum  C,  which  are  moved  by  horses  yoked 
to  t£e  bars  S,  S.  The  wheel  B  turns  the  trundle  X, 
on  the  top  of  whose  axis  is  the  fly  O,  which  serves  to 
regulate  the  motion,  and  also  to  act  against  the  horses, 
and  keep  them  from  falling  when  the  heavy  ram  Q  is 
discharged,  to  drive  the  pile  P  down  into  the  mud  in 
the  bottom  of  the  river.  The  drum  C  is  loose  upon 
the  shaft  A,  but  is  locked  to  the  wheel  B  by  the  bolt 
Y.  On  this  drum  the  great  rope  HH  is  wound,  one 
end  of  the  rope  being  fixed  to  the  drum,  and  the  other 
to  the  follower  G,  to  which  it  is  conveyed  over  the  pul- 
leys I  and  K.   In  the  follower  G  is  contained  the  tongs 

Fig.  11.  F,  (see  Fig.  11,)  that  take  hold  of  the  ram  Q  by  the 
staple  fi,  for  drawing  it  up.  D  is  a  spiral  or  fusee  fixed 
to  the  drum,  on  which  is  wound  the  small  rope  T  that 
goes  over  the  pulley  U  under  the  pulley  V,  and  is  fas- 
tened to  the  top  of  the  frame  at  7.  To  the  pulley  block 
#  V  is  hung  the  counterpoise  W,"  which  hinders  the  fol- 

lower from  accelerating  as  it  goes  down  to  take  hold  of 
the  ram  ;  for  as  the  follower  tends  to  acquire  velocity 
in  its  descent,  the  lineT  winds  downward  upon  the  fusee 
on  a  larger  and  larger  radius,  by  which  means  the  coun- 
terpoise W  acts  stronger  and  stronger  against  it,  and  so 
allows  it  to  come  down  with  only  a  moderate  and  uni- 
form velocity.  The  bolt  X  locks  the  drum  to  the  next 
wheel,  beins  pushed  upward  by  the  small  lever  2, 
which  goes  through  a  mortice  in  the  shaft  A,  turns  upon 


a  pin  in  the  bar  S  fixed  to  the  great  wheel  B,  and  has   Dnmp- 
a  weight  4,  which  always  tends  to  push  up  die  bolt  Y  ^^  ^1  ^>'< 
through  the  wheel  into  the  drum.    L  is  the  great  lever  *'»S'n«^ 
turning  on  the  axis  tn,  and  resting  upon  uie  forcing  p]^][^^ 
bar  5,  5,  which  goes  dowA  through  a  noUow  in  the  ccclxzi. 
shaft  A,  and  bears  up  the  little  lever  2.  Pig.  9, 10. 

As  the  horses  go  round,  the  great  rope  H  is  wound 
about  the  drum  C,  and  the  ram  Q  ia  drawn  up  by  the 
tongs  F  in  the  foUower  G,  until  the  ton^  come  be- 
tween the  inclined  planes  £,  which,  by  shutting  the  tonga 
at  the  top,  opens  them  at  the  foot,  and  discharges  the 
ram,  which  (alls  down  between  the  guides  b,  b,  upon  the 
pile  P,  and  drives  it  by  a  few  strokes  as  far  into  the 
mud  as  it  can  go ;  after  which  the  top  part  is  sawed 
off  close  to  the'  mud  by  an  engine  for  that  purpose.  Im- 
mediately after  the  ram  is  discharged,  the  piece  6  upon 
the  follower  G  takes  hold  of  the  ropes  a,  a,  which  raise 
the  end  of  the  lever  L,  and  cause  its  end  N  to  descend^ 
and  press  down  the  forcing  bar  5  upon  the  little  lever 
2,  wnich,  by  pulline  down  the  bolt  Y,  unlocks  the  drum 
C  from  the  great  wheel  B,  and  then  the  follower,  being 
at  liberty,  cotnes  down  by  its  own  weight  to  the  ram, 
and  the  lower  ends  of  the  tongs  slip  over  the  staple  R, 
and  the  weight  of  their  heads  causes  them  to  fall  out- 
wards, and  shut  upon  it ;  then  the  weight  4  pushes  up 
the  bolt  Y  into  the  drum,  which  locks  it  to  the  great 
wheel,  and  thus  the  ram  is  drawn  up  as  before. 

As  the  follower  comes  down,  it  causes  the  drum  to 
turn  backward,  and  unwinds  the  rope  from  it,  while 
the  horses,  great  wheel,  trundle  and  fly,  go  on  with  an 
uninterrupted  motion,  being  resisted  by  the  force  ac- 
cumulated in  the  revolving  fly ;  and  as  the  drum  is 
turning  backward,  the  counterpoise  W  is  drawn  up, 
and  its  rope  T  wound  upon  the  spural  fusee  D. 

There  are  several  holes  in  the  under  side  of  the 
drum,  and  the  bolt  Y  always  takes  the  first  one  that  it 
finds,  when  the  drum  stops  1i>y  the  falling  of  the  foU 
lower  upon  the  ram ;  until  which  stoppage  the  bolt 
has  not  time  to  slip  into  any  of  the  holes. 

The  weight  of  the  ram  was  one  ton,  ^ind  the  guides 
b  bf  between  which  it  was  drawn  up  and  let  foil,  were 
SO  feet  high.  The  great  wheel  had  100  cogs,  the 
trundle  10  staves;  and  the  fly  made  10  revolutions 
for  one  of  the  great  wheel.  See  Ferguson's  T^ecturei, 
vol.  i.  p.  118.  and  Belidor's  Architect.  UtfdiQuL  vol.  i. 
p.  107. 


Sect.  XIV.    Bunce's  Pile  Engine, 

The  pile-engine,  invented  by  Mr.  S.  Bunce,  and  re-  Buaec'f 
presented  in  Plate  CCCLXXI.  Fig.  12,  raises  the  ram  piieenpne. 
by  a  continuous  uninterrupted  motion,  as  in  Vauloue's  Fig.  U- 
engine.     It  is  more  simple,  and  therefore  less  expen- 
sive, and  less  liable  to  be  put  out  of  order.     In  the 
front  and  side  view  of  it,  AA  is  a  double  endless  rope 
or  chain,  formed  together  by  cross  pieces  of  iron  B,B,B, 
and  which  during  their  motion  over  the  wheeU  CD, 
fall  into  corresponding  cross  grooves  cut  diametrically 
•  opposite  on  the  periphery  of  the  wheels.     A  strong 
wooden  frame,  moveable  round  the  axis  H,  is  repre- 
sented as  seen  sideways  by  FHK,  and  at  the  top  of  it 
is  fixed  the  wheel )),  over  which  the  rope  AA  passes. 
This  wheel  D  is  capable  of  moving  from  the  position 
F  into  that  of  G  by  the  motion  of  the  frame  DHK 
round  H,  and  it  is  reuined  in  the  position  F  by  the 
weight  I  fixed  at  K.     The  iron  ram  L,  shewn  in  a  se-  pi^.  jj, 
parate  figure,  is  suspended  on  the  cross  pieces  of  iron  B, 
b7b,  &c.  by  the  hook  M.    A  cylindrical  piece  of  wood 
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CCCLXXI. 

Fig.  12. 


DMfr}pt!oq  N  if  suspended  at  O  ftom  the.orow  piece  or  lever  OQ, 
of  Pile  En-  ^hich  is  at  righj  anspl^s  tp  the  vertical  or  straight  part 
'^'°**'  oWie  book  M  ;  and  oy  tlie  descent  of  this  piece  N  along 
the  bar  which  unites  the  hook  with  the  ram  L,  the 
lever  OQ  is  breiight  ii^to  a  horizontal  position. 

When  the  ram  is  suspended  by  the  book  M  upon  one 
of  the  cross  pieces  of  iron  B,  its  weight  acting  at  the  end 
F  of  the  lever  Fl,  pulls  the  wheel  F  into  the  position  at 
G  ;  and  when  the  rope  is  turned  round  by  a  man  work- 
ing at  the  crane  S,  the  ram  runs  between,  the  guides' in 
a  perpendicular  direction  ;  and  when  it  has  reached  R, 
near  the  top  of  the  machine^  the  projecting  end  Q  of 
the  lever  OQ  strikes  the  cross  piece  of  wood  at  R,  in 
con8e<|uence  of  which  the  e^d.  Q.  isnressed  down^  as 
seen  in  the  small  figure,  and  the  hook  M  raised-  from- 
the  cross  piece  of  iron  B  upon  which  it  hung..  Th& 
ram  consequently  falls  upon,  the  head  of  the  pile.-  The 
descent  of  the  weight  N  having  pulled  down  the  other 
end  OM  of  the  lever  OQ,  it  presses  OQ  into  a  boriion- 
tal  position,  and  the  hook  M  into  its  rigkt  situation,  the 


ram  remains  upon  the  head  of  the  pile  ready  to  be  lift-  I>e8criptt(ni 
ed  a  second  time.    When  the  lever  FI  has  been  freed  ""^  P"«^Bn- 
froih  the  weight  of  the  ram,  the  counterweight  at  I  ^'"^^ 
forces  back  the  wheel  D  from  the  position  6  to  the  po^* 
sition  F ;  and  as  the  man  at  S  continues  to  torn  the 
crane,  one  of  the  cross  pieces  B  seizes  the  ram  by  its 
hook  at  M,  the  consequence  of  which  is;  that  the  ex« 
tremity  D  of  the  lever  DI  now  preponderates,  D  de- 
scends to  G,  and  the  ram  raised  to  R  is  detached,  aiid 
falls  as  before.    The  piece  N  is  made  of  wood,  in  order 
that  the  hook  M  may  hoi  regain  its  proper  position  till 
after  the  ram  has  reached  the  head  of  the  pile,  for  if  it 
did,  the  hook  would  lay  hold  of  one  of  the  cross  pieces 
Bin  its  descent     * 


We  shall  now  conclude  this  article  with  a  tabular  aru 
rangement  of  machines,  principally^  with  the  view  of 
classifying  the  references  to  the  pnncipal  machines  de« 
scribed  in  this  work. 


GENERAL  ARRANGEMENT  OF  MACHINES. 


Machtnet 
for  over- 
commg  ia- 
crtio. 


CLASS  I. 

.       .      «       ♦       ♦  .       .       .       • 

MACHINES  FOB  OVERCOMING  INERTIA. 
I.  Machines  for  RaUing  Weighis. 
1.  Bramah's  Hydrostatic  Crane Plate  CCXV. 


2.  White's  Crane, 

3.  Gilpin's  Crane, •    .    • 

4.  Keir's  Moveable  Crane 

5.  Hardy's  Lowering  Cylind^ 

6.  Cast  Iron  Cranes  of  various  kinds Plate  CCXVI. 

7.  Lloyds  and  Ostell's  Cranes Plate  CCXVU. 

8.  Cranes  used  in  constructing  the  breakwater  of  Aberdeen 


Figs.  1— S. 
Fig.  9. 
Figs.  5-^8. 
Fig.  9. 
Figs.  10,  IL 


Figs.  1,  2,  8. 
Figs.  4—8. 


See  wRANE. 


Machines 
for  OTcr- 
coming  in« 
ertia. 


Plate  CCXXXIX. 


{ 


See  Drbdoing 
Machine. 


•dee  tiACK* 


9.  Dredging  Machines .^    .    .    • 

10.  Hand  Jack  for  raising  Weights Plate  CCXCIX.  Fig.  6. 

11.  Screw  Jacks  for  raising  Weights Figs. 

12.  Roasting  Jacks  of  various  kinds •  Figs. 

18.  Fire  Escapes.     See  Fire  Escapes. 

14.  Camel  for  raising  Weights    ..........  Plate  CIX,  Figs.  1,  2, 3,     See  Camel. 

15.  Machinery  used  in  Theatres Plate  CCCLXXL  Fig.  2^^.        See  Mechanics. 


^ig.  6.  7 

igs.  3,4,5,  3 


II.  Machinesjbr  Transporting  Weights  on  LaneL 

1.  Wheel  Carriages.    See  Agricui«ture,  Chap.  VI.  Sect  IV.  * 

2.  Carriages .  KateS  CXXXL  CXCVIIL.andl  See  Coach^mak- 

3.  Coaches CXCL  Jinq  &  Carriage. 

4.  Steam.  Waggons.     See  Steam  Waggons. 


in.  Machines  for  Raising  Water, 

1.  Machine  for  emptying  the  foundation  of  Neuilly  Bridge    Plate  XCV. 

2.  Archiroedes's  Screw Plate.  CCC XX II. 

3.  Zurich  Machine .    .Plat^'cCCXXIIL  Figs.  1,  2. 

4.  Gaining  and  Losing  BUdcets .  Fig.  10. 

5.  Scoop  Wheel       r. pjate  CCCXXIV.  Fig,  1. 

O.  Persian  Wheel jri»  g, 

7.  Chain  Pump ^ Figi.  4,  5. 

8.  Hair  Rope  Machine Fig.  6. 

9.  Whitehurst's  Engme Fi*.  7 

10.  Hydraulic  Ram .\.     *     .  Fig.8,'9,10. 

11.  Chemnitz  Fountain Fig.  12. 


See  Bridge. 


^  See  Hydrody- 
namics. 


1.  Blowing  Engine 

2.  Blow  Pipes 
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IV.  Blowing  Machines. 

......  Plate  LXin. 

.Plate  LXIL 


See  Blowing  Engine. 
See  Blow  Pipe. 
4i 


Machines 

for  over* 

coming  in- 

ertiiu 


[.    Figs.  1,2, 8.     ^ 
Fig.  4. 


See  DiviNo 
Afparatub. 
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V*  Mdchxneryfor  aseendiug  and  descending  in  Fimdin 

1.  RUngerfsDifuigAi^Mratas .  Plate  CCXXXL 

S.  Howe's  Diving  Chest • 

9.  Diving  Tongs «    .    . 

4.  Bu^nel's  Submarine  Vessel Figs.  8,  9. 

5.  Triewald's  Diving  Bell      ...........  Fig.  10. 

€.  Smeaton's  Diving  Bell  used  at  Ramsgate  Harbour      .    .  Plate  CCXXXII.   Fig.  1,2,3. 4, 5. 

7.  Tackle  for  Working  a  Diving  BeU Figs.  7,  8. 

8.  Spalding's  Diving  Bell Fig.  6. 

9.  Balloons Plates  III.  and  IV. 

VI.  Machines  Jor  Navigation, 

1.  BoaU. See  the  article  Boat. 

2.  Ships .  SeeSHiFBUitDiNO. 

3.  Track  Boats « *  ....  See  Navigation,  Inland. 

4.  Steam  Boats. See  Steam  Boats. 


Machinci 
.for  over- 
comfng  ia< 
crtia. 


Machines 
for  over* 


igs.  1— r.   \ 

ig.  8. 
•ig.  11. 


Figs.  1— r. 

Fig. 
Fig. 
Fig.  10. 


^.  ^  I  See  AoRicub- 

Figs.l,2,s,o>ToaB. 


Figs.  1,  2,  3. 


Fig.  1. 


CLASS  II. 

MACHINES  FOB  OVERCOMING  COHESION 

I.  Ploughs, 

1.  Rotherham  Plough        Plate  V. 

2.  Small's  Plough 

coming  CO-    g,  Veitch's  Plough 

heiion.         ^    Plough  for  cleamng  Turnips •.    •     •     • 

II.  DriUing  Machines, 
1.  Bailey's  Drilling  Machines Plate  VII. 

III.  Reaping  Machines. 
1.  Gladstone's  Reaping  Machine      ........    .  Plafb  VIII. 

IV.  Thrashing  Machines, 
1.  Meikle's  Thrashing  Machine Plate  iX. 

V.  MilU, 

1.  Barley  Mill       Plate  LI  1 1.  Fig.  1.  See  Barley  Mill. 

VI.  Block  Machinery.    Brunell's.     .  Plate  LVIl.  LVIII.  LIX.  LX.    (  See  Blocc 

LXI.  IMacuineby. 

\U,  B4mng  Machines, Plate  LXI II. 

VII  I.  Machinery  used  in  BuUon^making  Plate  CVI  I.  See  Button-making. 

IJi.  Card  Wire  Machine      .    .    ,     .  Plate  CXI.  See  Card. 

X'  Chaff'Cutling  Machines      .    .    .  Plate  CXXXV.  See  Chaff-cutter. 

XI.  Machines  for  Cleaning,  or  Removing  Impuriiies. 

1.  Wash  Stocks  used  in  Bleaching        Plate  LV.  Figs.  6,  7. 

2.  Dash  Wheels  used  in  Bleaching        Figs.  12,  3, 

3.  Parkinson's  Saueezers         Figs.  4, 5.. 

4.  Lawrie's  Bleacning  Apparatus Plate.LVI,  .  Fig.  2. 

5.  GoodwynneTs  Apparatus  for  washing  Casks        ....  Plate  LXXVIII.   Fig.  7. 

XII.  Machines  for  Cleaning  Cotton. 

1.  Roller  Gin  for  separating  the  Seeds       Plate  CCXIL 

2.  Saw  Gin 

3.  Centrifugal  Cotton  Picker       

4.  Improved  Batting  Machine 

5.  Machines  for  Carding  Cotton Plate  CCXIIL 

XIII.  Grinding  Machines, 

1.  Rollin|f  Stones Plate  CCXL. 

2.  Grindmg  Madiines  by  Pestles  and  Mortars    .    ...    .• 

3.  Eckharot's  Rolling  Stone 

4.  RawHnson's  Grinding  Machine 

5.  Grinding  Machines  with  t^annon  Balls 

6.  Terry's  Grinding  Machine 

XIV.  Machines  for  Turning. 

1.  Machine  for  Turning  Buttons Plate  CVII.  Fig.  I.         ^SceBuTToii 

See  the  artido  TuftNiNO.  §     Masiro. 


Mscliifler 
for  over- 
coming e»- 


See  Bleach* 

INC. 

See  Brewing. 


Fig.  1. 
Fig  2. 
Fig.  3. 
Fig.  4. 


Fig;  1. 
Figs.  Sj  4^  5, 
Fig.  6. 
Fig.  2. 
Fig.  7.  8. 
Fig.  9. 


SeeCoTTOH. 


See  Drug< 
mill. 
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for  over* 
•bming  co« 

>  llMiOfl. 


Mactilotf 


8. 
S. 
4. 
5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 
14. 


1. 


1. 

8. 


XV.  Machmes  which  ad  btf  Compression, 

Bramah'a  HydrMUtic  Prc« PUtcCCXV.    Fig.  1,  and  7  ^f„  ^''^^^b^^''^*'"^ming'^ 

^  •      PUteCVin.    Fig.  6.  fDER,   andHvoRO.    ha.i^ 

*  J  DYNAMICS. 

Bramah'8  Bank  Note  Press Plate  LXXVI.  $ee  Bramah. 

Coining  Machinery Plate  CC.CCI.CCIL  See  Coiniko. 


Common  Mangle Plate  CVIII. 

Glasing  Table 

Five  &w\  Calender • 

Glazing  Calender 

Muslin  Calender        

Prase  for  Bandana  Handkerchiefs PkU  LIT. 

Pressing  Vice  for  Horn  Buttons Plate  C VI L 

PollMflell  and  Deyerlin's  Machine  for  pressing  Horn      .  Plate  CCXCIX. 
Bnmah't  Hydrosutic  Jack .  Plate  CCXCIX. 

XVI.  Driiiing  Machine.  ' 

Machine  for  DrUling  Holes  in  Buttons Plate  CVII. 

XVn,  Pile  Engines. 

Banoe's  Pile  Engine PUte  CCCLXXI.  Fig.  12. 

Vanlone's  Pile  En^e Fig.  9— 

Camus's  Pile  Engme Fig 

Another  Pile  Engine^ Fig 

CLASS  III. 

MACHINES  FOB  COMBINING  MATEBIALS. 


See  Calen- 
der. 


Figs.  2,  3. 
Fig  4. 
Fig.  5. 

Fig.  7. 

Fig.  4.  See  Bakdava. 
Fig- 7.  SeeBuTTON-MAKiXG. 
Figs.  l>2.See  Horn  Pressing. 
Fig*  iO.  See  Jack. 


Fig.  8.    SeeBuTTON-iiAKiNG. 


See  MscHA- 

NIC8. 


mis. 


I.  Machines  for  Weaving  CUtths, 

JMaeUiMs      1.  Common  Draw  Loom, 

for  oombin-    2.  Common  Damask  Loom, 

tog  mmtari-    j^  Duncan's  Automatic  Carpet  Draw  Loom« 

^.  Duncan's  Tambouring  Machinery, ;    . 

5.  Machines  for  working  Stockings, 

&  Machine  for  Weaving  Nets, 

7.  Looms, •    . 

8.  Wiper  Loom,    .    • 

9.  Crank  Loom, •    . 

10.  Vibrating  Loom, 

11.  Stockport  Drespin^  Machine, ; 

12.  Barrowfield  Dressing  Machine,     .•••...• 

13.  Pollockshaws  Dressing  Machine,  •' 

14.  Johnson's  Vertical  Loom 

15.  Arkwright's  Spinning  Machinery, 

16.  Gauae  Looms  of  different  kinds, 

17.  Loom  for  Lappets, «    •     . 

18.  Draw  Ixxrni  for  Damask  Tweelings, . 

19.  Machine  for  making  Hats, .    . 

SO.  Brocade  Loom,     • 


Carpets,  Nets,  Stockings, 

Plate  CXXX.         Fig.  1,  2,  3. 

Fig.  4,  5. 

fig.  6,  7. 
Plate  CXXXVL— CXXXVIL 
Plate  CXXXVIH. 
Plate  CXXXIX. 
Plate  CXCIV. 
Hate  CXCV. 


} 


Machines 
for  combiii' 
ing  materi- 
mU. 


Chain^Work. 


See  Cloth 
'  Manufacture. 


Fig.  h 

Fig.  2. 

Fig.  4. 

Fig.  9. 

Fig.  10. 

Fig.  11. 
Plate  CXCVL— CXCV  I L 
Plate  CCXIV. 
PUte  CCXIX.-^CXX. 
Plate  CCXX.        Fig.  4v  5. 
Plate  CCXXVIL  Fig.  1..     . 
Plate  CCLXXXVill.  Fig.  7,  8.  See  Hat -making. 
Plate  CIV.        .  .  See  Buocade. 


II.  Machine Jbr  combining  Materials  in  Brewing. 
1.  Dickson's  Mash  Tun, Pkte  LXXVIII.      Figs.  1,  2,  8,  4.  See  Bhewikaw 


CLASS  IV- 

MACHINES  FOR  MEASURING  FORCES. 

I.  Ajtemomders 

Maehine.      1.  Hooke^a     : Plate  XXVHL  Fig.  K 

for  ipeattif    2.  Wolfius's, Pig.  2,  S,  4. 

iog  fortts.     3    Martin's, .  Fig.  5. 

4.  Ons-en-Bray'sw  Vol.  II.  p.  788. 

5.  Bmtguer's, Plate  XXVIH.  Fig.  6. 

6.  Zeiher's, Fig.  7* 

7.  Demenge's  Spiral  one, ,*.  Plate  XXIX.    Fig*  1  j  S{,  8^  ^  5^  6 

8.  Do.        Horixontal  one.      Vol  ILp.7L 

9.  Pofeni's.  YoL  IL  p.  It. 


MaahiMp 
fur  mtwmm* 
)ug  forMSn 


9m  Aiim4* 

t  liBTEll. 


Mcebinet 
fbr  measur- 
ing forces. 


^20  MECHANICS. 

10.  Pickering's Plate  XXIX. 

1 1.  .Lomonosows 


12.  Lind's, 

IS.  Anemometer  wiUi  bag  of  Air,    .    .    ,* 
14.  Dekmanon'8,1 

J^-.  GurteauV      }  Vel.  11.  p.  7S,  74. 
10.  Dalbergs,      J 

17.  Dr.  Brewster's  Hydrostotical  one, 

18.  — — — —  by  Compression  of  Air, 

19.  _  by  Floatmg  Weights, . 


Fig.r. 
Fig.  8. 
Fig.  9. 
Fig.  10. 


SO.  Bouvet's,  . 

II.  Tormn  Machines, 

1.  Cayendish's  Contrivance  for  measuring  the  attraction!  m  ^  vt  tv 
ofGraviUtion, * V  Plate  XLIX. 


Fig.  1«. 
Fig.  !3,  14. 
Fig.  16. 
Fig.n. 


Fig.  7. 


Machines 
ing  forces. 


See 

Anemometer. 


2.  Coulomb's  Torsion  Balances ^^^^9.9.^^7'  S^ '^• 

CCXL  V.  Fig.  1, 2. 

III.  Balances  and  Sieelyards, 

1.  Troughton's  Balance,       Plate  LI.  Fig.  1. 

2.  Troughton's  Assay  Balance, Fig.  9. 

3.  Adie's, ..  Plate  LII.  Fig.  1. 

4.  Roman  Steelyard, Plate  CCCLXL  Fig.  8. 

5.  Steelyard, Fig.  9. 


7  See  AtTRACTioM 
3  of  Mountains. 
1  See 

f  Electricity, 
C  Magnetism,  and 
3  Mbcmanjcq. 


See  Balance. 


See  Mbchanios. 


See  Mechanics. 


IV.  Barometers.      See  Barometer. 

V.  Thermometers.      See  Thermometer. 

VI.  Hygrometers.     See  Hygrometry. 

VII.    Machines  for  measuring  the  Elasticity  and  Strength  of  Materials. 
1.  Gravesende's'Apparatus  for  measuring  Elasticities,  .    .  Plate  CCCLX IX.   Fig.  8. 

^:  ^PuS^  "^f ^'""  .^''  "T™*  "^^  ^^  ^^  ]  ^^"^  CCCLXIV.  Fig.  7. 

S.  Dr.  Brewster's  Teinom'eter,  .    I    ['..['.][    .  Plate  CCCLXIX.  Fig.  9—12. 

4.  Apparatus  for  measuring  the  strength  of  Materials,  Fig.  7. 

VIII.  Dynanumetersfor  measuring,  the  Force  of  Men,  Animals,  and  other  agents.     ' 

1.  Graham's  Dynamometer, Plate  CCLXII.      Figi  1.     *     1  ^ 

2.  Regnier^s  Dynamometer, Fiir  2 11.    >rx 

5.  Brewster's  Dynamometer, Fig!  12.         J  I^ynamombter. 

4.  Hachette's  Dynamometrical  Machine,  ......  Plate  CCCLXX.      Fig.  8, 4. 

5.  Smerton's  Apparatus  for  experiments  on  Rotatory  Mo- 7  p^^  cCCLXIX.    Fig.  1, 

€.  Smeaton's  Apparatus  for  experiments  on  Windmill  f  „■    . 

Sails,.    .......  V }  ^'fr*- 

'^*  ^fSL^'^*!^^'!''^'^*^,^'!^.'^^^  }  See  GINNERY. 

X.  Mchxnesfar  Measuring  the  Force  of  Running  Water. 
1.  Hydraulic  Quadrant,  .    ......' Plate  CCCXXIII.    Fig.  4.  See  Hydrodynamics. 

CLASS  V. 

MACHINES  FOR  MEASURING  AND  DIVIDING  SPACE. 


See  Mechanics. 


log  and  di- 
viding 
ipact. 


I.   Quadrants. 

Machines      1.  Astronomical  Quadrant, Plate  XLVI. 

.^-T.!!*"r"    2.  Troughton^  Quadrant, Plate  XL V. 

See  also  tht  Article  Quadrant. 

II.    Circles. 

1.  Troughton's  Astronomical  Circle, Plate  XLVI. 

2.  M.iyer's  Circle, Plate  CXLIV. 

8.  Borda's  Circle, 

4.    IroughtonV  Reflettine  Circle, Plate  CXLV. 

5   Troughtim's  Pdrttihle  Altitude  and  Aaimuth  Circle,    .     .  Plate  CXLVI. 

10.  Troughton's  Repeating  Circle, Plate  CXLVII. 


Fig.€. 


} 


See 
Astronomy. 


Macltines 
for  measur* 
ing  and  dt* 
▼utiog 


Fig.  1  and  2.' 
Fig.  8  and  4J 


See  Astronomy. 


See  Circle. 


621 


1. 

2. 

5. 
4. 
5. 
6. 

7. 
8. 

9 
:o. 

11. 

12. 
IS. 
14. 
15. 


1. 
2. 

3, 

4. 

5. 
6. 


1. 
'.  3. 

4. 


Fig.  1, 2,  «. 
Fig.  4|  5. 


See  Astronomy. 

Vol.  II 
pp.  783— 7Se. 


ME  C  H  A  N  I  C  S; 

III.    TheodoUies.    See  Subvbyino. 
IV.  Leveii.    See  Surveying. 

V.  Micromeier*. 

TroDghton's  Wire  Micrometer, Plate  XLVIII. 

Brewster's  do.  See  MfCROMBTBR. 

Dollond's  Divided  Obiect  Glass  Micrometer,    .    .    •    • 
Brewster'is  Divided  Object  Glass  Micrometer, 

■  Luminous  Image  Micrometer^ 

— — — .—  Angular  Wire  Micrometer, 
■  Position  Image  Micrometer^ 
Herschel's  Lucid  Disc  Micrometer, 
Ramsd^'s  Divided  Eye-Piece  Micrometer, 
Ramsden's  Divided  Mirror-Piece  Micrcmieter, 
Maskelyne's  Prismatic  Micrometer, 
Rochon's  Doubly  RefVacting  Micrometer, 
Cavallo's  Mother-of- Pearl  Micrometer, 
Brewster^s  Mother-of-Pearf  Micrometer, 
Heraefael's  Lamp  Micrometer, 
WoUaston's  Micrometer, 

VI.  Goniomeieri. 

Hauy  8  GooiomeCer, Plite  CCXXIII.   Fig.  84. 

Wollaston's  Reflecting  Goniometer, Plate  CCXXIV.    Fig.  1. 

Brewater^B  Reflecting  Goniometer Fig  2. 

Goniometrical  Telescope, PUteCCLXXVII.Fig,  18, 14.    fGomoMETEB. 

■■  Goniometrical  Microscope, Fig.  14, 15. 

Burrow's  Goniometer, Fig.  11. 

VII.  Dividing  Machines* 

Troughton's  Ap[)armtus  for  graduating  Instruments,  .    •  Plate  CCLXXVIII. 

Troughton's  Dividing  Engine, Plate  CCLXXIX. 

lUmsden's  Strabcht  Ime  Dividing  Engine, Plate  CCLXXX,  CCLXXXI, 

CCCLXXXIL 


Machines 

for  iTioatFur- 

ing  and 

dividing 

■pace. 


See  MiCROME* 

TER. 

Vol.  XIV. 


1 


I  See  CaTSTALLo^ 
>ORAPHY,  and 


Gbadua* 


'  1. 
2. 
3. 
4. 
5. 
6. 
7* 
8. 
9. 
:0. 

11. 

12. 


Farcy's  Dividing  Instrument,    ...» Plate  CCXXXVL  Fig.  21. 

VIII.    Odomders.    See  Odombtsb. 

IX.   Drawing  and  Coping  InstrumenU* 

Plate  CCXXXVIL    Fig.  10. 

Fig.  12. 


fSee  Drawing 
I  Instruments. 


Farey's  Offset  Scale, 

Parallel  Ruler 

Double  Parallel  Ruler, 

Eckhardt's  Parallel  Ruler,      .    .    .    ,    . 

Compasses, •    •    . 

Beam  Compasses, 

Farey'a  Instrument  for  Drawing  Circles, 
Trammel  or  Elliptic  Compasses, 


Fig.  18. 
Fig.  18. 
Fig.  l-«-8. 
Fig.  IS. 
Fig.  14. 
Fig.  1. 


Farey's  Elliptograph Plate  CCXXXVIII.  Fig.  2. 

Farcy's  Instrument  for  drawing  Lines  to  an  inaooessible  )  p.     ^ 


Fig.  5. 

Fig.  7— 10.    f 
Fig.  12,  13.  J 


See  Drawino 
Instruments. 


Fig.  6.       1  See  Craniomb- 

Fig.  7.  3  TRY. 


Centre, • 3 

Penta^pb, 

Suardi's  Geometrical  Pen, 

X.    Cramomeiert* 

1.  Barclay's  Craniomettf, Plate  CCXVIIL 

2.  Leach's  Craniometcr,        

CLASS  VL 

MACHINES  FOR  MEASUEINO  TIME. 

L  CUKJuandWaickei  far  meamring  Time  are jyi^dtMcribidX  Plates  CCC,  CCCI,  CCCII,  CCCIII, 

in  our  Arlkk  on  Ho^ouMM.amd  represented  in  .    .   5      CCC IV,  CCC V,  CCC VI,  and  CCC VIL 

II.  DiaUfor  measnring  Time.    See  Dialling,  and    .    .    .  Plates  CCXVill,  CCXIX,  CCXXX. 

IL  UelweUUe.    See  Hxliostatr, •    •    •    •  Pble  CCXC 


Maehinei 

for  meaiur- 

lag  time. 
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Meehaniffi. 


MECHANICS. 


Mechanlci. 


INDEX. 


Actire  fincei,  principle  off  the 
e9iiierv»tkm  of,  508 
dispate  about  the  mea- 
sure  of,  ibid, 
Agefats,  mechanical,  560 

general  comparison  of 
the  effects  of,  570 
Archimedes  the  founder  of  me- 
chanical science,  500 
Aristotle  on  mechanics,  ibid. 
Atwoodit  machine  deaoribed,  60  i 
Fortin's  improve- 
ment upon  it, 
606 
theory  of»  607 


B 
Balance,   conditions    of  cquili- 

briuroin  the,  5?i 
Baliani's  works,  503 
BaU  and  socket,  589 
Belts  or  buds,  tisa  of  ia  machi- 
nery, 5B1 
Benedetti*8  work  on  mechanics, 

589 
Betancourt*s  apparatus  for  coo- 
Terting  circular  into  recipro- 
cating motions,  613 
Bevelled  wheels,  574 
Bodies,  when  said  to  be  perfectly 
hard,  539 
when  said  to  be  imper- 

faaUy  hard,  537 
when    perfectly    elastic, 

ibid, 
rotation  of,  543 
Borelli  on  the  motion  of  animals, 

505 
Brewster's  Teinometer,  610 
Brunelle*s    method    of    uniting 

wheels  to  their  axlsa,  613 
Bunce*s  pile-engine,  616 


Cardan,  labours  of,  501 
Catenary,  problem  of,  piroposed 

by  Bcroouifli,  506 
Centra  of  gravity,  520 

of  a  right  line,  ibid, 
of  the  perimeter  of  • 
polygon,  591 
of  a  triangle,  ibid, 
of  a  parallellognuD* 

ibid, 
of  a  polygon,  ibid, 
of  pci&m<:  and  cylin* 

den,  ibid, 
of    pytamida     and 

cones,  ibid, 
general  rule  for  find- 
ing the,  ibid. 
«f  oscillation,  545 
of  pt-rcuMsion,  547 
of  gjration,  ibid. 
of  ffpoctaneouf  roc«lioa» 
548 
Chains  and  books,  581 
CirculMT  motions,  mctta  of  cliang* 
tng  thcBi  into  othcn,  583, 
584 
Coidcnaer  of  forces,  587 
CoOisaon,  lava  d^   diaoo?mdt 
404 


CoQirfon,  orlmjiact  ofbodkt,  537 
when  said  to  be  direct, 
ibid. 
Comporition  of  pressures,  510' 
Conical  pendulum,  588 
Contrivances,  mechanical,  used  in 
the  composition  of  machines, 
580 
Coulomb  on  the  force  of  torsion, 
508 

hisexperimental  researches 

on  finction,  .h08,  593 
on  the  strength  of  men 

and  animaUt  560 
on    the    action  of  men 
ascending  stairs,  leaded 
and  unloaded,  561 
on  the  load  a  man  ought 
to   carry  in   order   to 
produce    the    greatest 
useful  effect.  ibi||L 
on  the  quantity  of  action 
ftimished    by  a  man 
walking  on  level  ground 
unloaded,  569 
on  the  action  of  a  porter  re- 
turning unloaded  tocar- 
ry  away  a  new  lead,  563 
his  theory  of  elasticity   and 
cohesion,  558 
'  cvperimentsonthatexion 
of  plates,  554 
torsion  balance,  610 
apparatus  fbr  measuring 
the  flexioBof  plates,  554 
apparatus  for  hif  experi- 
ments on  friction,  61 1 
apparatus  for  experiments 
on   rigidity  of  vapea, 
598 
apparatus  for  experiments 
on  the  friction  of  pivots, 
601 
Counterpoises  for  regulating  ma< 

chinery,  591 
Crane  expanding,  principle  of, 

584 
Crank,  single,  581 
double,  ibid, 
triple,  ibid, 
variable,  ibid. 
Crownland,  labours  of,  505 
Curve  of  swiftest  descent,  536 
Cycloid,  the  curve  of  swifUst  de- 
•cent,  ibid 

D 

D*Alembert*s   principle   of  the 

distribution   of  motion*   ac* 
.  count  o{,  559 
Be  la  Hire,  labours  of,  505  ' 
Deparcieux  on  wipers,  573 
Dyiiamometrical  machine,  611 

E 
Elasticity,  theory  of,  553 
Epicycloidal  teeth  of  wheels,  «m 
of  dibcovef«d  by  Itoemer,  505 
Equilibiium,  stable,  520 
totteHug,  ibM. 
lava    of,    in    simple 
and     compound    ma- 
ihiaea,  539 
F      . 
Fly  wheels,  587 

substitute  for  them,  590 
Foroe  of  oompresaion,  537 
of  icititatioii,  ibid. 


.Forces,  compotiti<m  of,  510 
wsdltttion  of,  ibid, 
oondenserof,  Prony*s,  587 
*  Forge-hammers,   on  the  lifting 
cogs  and  cams  d,  573 
Fortin's  improvement  on  At- 

wood*s  machirvB,  606 
Friction  of  homogeneous  bodies, 
593 

of  heterogeneous  bodies, 

595 
of  axles,  596 
of  cords,  598 
of  pivvti,600 
wheels,  603 

methods  of  diminishing  tt, 
6o9 
Fusee  for  regulating  the  aetioa 
of  springs,  590 

G 

Galileo's  discoveries,.  509 
Gamett*s .  anti-attrition  axlitree, 
603 
'  Gottlieb*8  anti  attrition  aileCraa, 

603 
Gravesende^s  apparatus  for  mea- 
suring ihe  elasticity  of>metallie 

plates,  553 
Gravity,  centre  of,  590 
Giay*a  windmill,  589 

Guido  Ubaldi,  labours  of,  501 

•     •     •  H 

Hachette's  dynamometrical  ma- 
chine, 61 1 
'Hdok^,  DV.  idvedtioils  of,  504 
his  universal  joint,  581 
Hoftes,  action  o^  how  to  regu- 
late it,  589 
Huygen*s  discoveries  and  inven- 
tions, 504 


Inclined  planed  528 

motion  of  bodies 
along  it,  533 
•Involutes  used  for  the  teeth  of 

wheels,  579 
Joint,  universal.  Hookers  smgk, 
58i 

double,  ibid. 
Isochronous  curve,  probleui   of, 
proposed  liy  Iicibmtz,'56* 

.  I  i^arQust,  lercr  gf,  ^i^  1 .      . 
I^agrange  labours  of,  5C-8 
hmtl  action,  principle  of,  ex 
tended    by    i.uler    and    La 
^ii'ge, 'ibid. 
'Leibnitz  proposer  the  problem  of 

the  isochronous  curve,  506 
Xifvcr,  5^ 

of  the  first  kind,  ibid 
of  the  stcond  kind,.ibidk 
of  the  third  kind,  ibid, 
fittatgh;,  ibid. 
ciooEed,  515,  593 
cambkaiitiDn  of,  593 
fundiunental  pro^rty  of 

the.  515 
of  JA^atouftt,  581 
LbcUng  and  unlocking  of'  nia> 

chmery,  fi  4 
Lucas,  Valerius,  on  the  centie  of 
giavity,  502 


M 

Machine  for  iUuatiatiiig  the  com* 
podtioaaf  forces,  610 

for  illustrating  Uie  theory 

of  the  wed^,  609 
In  wUeh  alt  &e  medianU 
CM  poweio  aee  cosiotti* 
cd,6l>9 
for  cnerifluats  on  wind* 

mil!  sails,  609 
fot  trying  the  strength  pf 

materials,  610 
for  measuring  fhe  elasti- 
city of  mctala,  610 
Atwood*a,  004 
for  cqurerting  diddar  is- 
to  altematiBg  motaou^ 
619,613 
for  flluttrating  the  efieetf 
of  the  centriiiigal  force, 
690 
dyMnomcCBoal,  611 
AfachiDaiy,  on  the  appBrarian  of 
wind.aa  the  fisal  atotor  q^ 
566 
Machines,  maximum  effect  o^ 
564 

lOv    irausiei  iiug  moBOB, 
or  changing  ita  direct 
tion,589 
forcftangiog  one  kiadtf 
motion   into   anotfaer^ 
589 
rectilineal    oontimf- 
oosintoa  circular 
cenrinuons,  583 
ncdlinealoontmuoua 
into  a  dxcular  al- 
teriMting,  583 
rectilineal  oontinuooa 
into  a   rectilineal 
altenatmg,  5l»3 
cifcidar    eontunioqt 
into  a  rectilineal 
alternating,  563 
drcular    continuout 
into  a  dicular  al- 
tenating,  58S 
rectilineal    alleiiiai* 
ing  into  a  cirenlav 
altematiBg,  584 
Mariotte,  labours  of,  505 
Maupertuis  proposes  the  prind  • 
-    pie  of  least  action,  507 ' 
Maximun»   efftct  of  wthhifa, 

554 
Mechanical  powers  invented,  500 
ML'chaiucul  powers.  593 
Mi.'dujacal  ageau,  ^60 
JVIcclibiiical  agentt,  general  com* 

parison  of  the  effects  of,  570 
Mechanics  defined,  500 

list  of  books  on,  509 
history  of,  500 
theoretical,  500 
practical,  560 
Mills,  inventtoD  of,  500 
Moikm  of  bodieo  ahmg  incliiNd 
pkuiea,  538 


Newton's  diacovericiw  ^^ 

O 

OsdllatioD  of  pendulums  m  dr- 
cularatth  534 


MECHANICS. 


ess 


Mechanics.  CMUalim  of  » ibglf  peaMum 

doftcribiag  very  fmall 
circuUr  arcs,  arc  iao- 
chrouous,  ^34 
of  pendulums  of  dilftr- 

ent  lengths,  534 
of  pendiuums  hi  cjr* 
doidal  arcs,  534 
OsriMarion,  centte  of»  SiS 


Pteallel  forces,  516 
Pantklognun  ok  forces,  510' 
Farait  OD  wind  mills,  A66 
peBclttluiiiSt  oaciUatioa  of,  in  cU« 
xular  arcs,  .534 

conical,  568 
Fereossion,  537 

centre  of,  547 
File  engines  in  which  the  ropo 
IbUows  the  mo,  6lS 
VauloueV  616 
Bunce*ii«  ibid. 
Camus*8,  015 
FiCdies  of  wheels,  table  of,  578, 

57» 
Plane,  inclined,  528 

oonditioDs  of  equili- 
brium upon  it,  589 
Practical  mechanics,  5f>0 
Pressures,  composition  of,  510 

resolution  of,  51<^ 
Ftohlem  of  the  catenary  propos- 
,  cd  by  James  Bernoulli,  5()6 
Pfojecttles,  motion  of,  602 
Piony*8  condenser  of  forces,  587 
^paratus  for  changing  cir- 
cular  into  reciprocating 
motions,  612,  613 
rd]«7.525 
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Rackowork,  teeth  of, 
Itedprocating  motions,  means  of 

dianging  them    into   others, 

583,  585 
Bcflezion  of  bodies,  5i8 
lifgnlation  of  machinery,  587 


StnlatioB  of  pressures,  510 

Rigidily  of  ropes,  588 

Roemcr  dtsoovers  the  use  of  epi- 
cydoidal  teeth  for  wheels,  505 

Rope  machine,  532 

Ropes,  niction  and  ^gidity  of,588 

Rotation  of  bodies,  543 

Rotatory  motion,  oouserration  of 
the  momentum  Ut  disoorered 
by  Euler,  D.  BemouIH,  and 
the  Chevalier  D'Aicy.  507 
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of  windmills,  on  the  reUtlTO 
efiecu  of,  567 
effect  of,  in  grinding 
oom,  568 
Samuel  s  Apparatus  for  regulat* 
ing  the  draught  of  horses,  589 
Screw,  properties  of,  530 
Hunter's,  5S1 
cndkss,531 
Segner,  discoveries  of,  508 
Smeaton*s  apparatus  for  experi- 
ments on  wind* 
mill  Mils,  609 
for  Totatoiy  mo- 
tion, 608 
Spanish  barton,  526 
Springs,  mode  of  regulating  their 

action,  59f> 
Stampers,   on  the  form  of  the 

wiporsof,  578 
'Statics,  509 

laws  ot^  ibid. 
Steam-engine  invented,  508 
Steelyard,    con&tiuction  and  use 
of,  52  i 

Danish  and  Swedish,  ibid. 
Stevens*  discoveries,  502 
Strength  of  men  and  animab,  560 
Sun  ud  Planet  wheel  described, 
581 

history  of  its  in- 
vention, 582 


Table,  eontaining  the  best  pro- 


portions BetweoA  the 
velocities  of  the  hnpd- 
Kng  and  working  points 
of  a  machine,  557 

fontaining  the  best  pro- 
portions between  the 
power  and  (he  re- 
sistance, 588 

shewing  tfie  quantity  of 
action  which  a  man 
can  fUmish  in  a  day 
when  his  strength  is 
exerted  in  various  ways, 
56S 

another,  by  diflbrent  an- 
thois,  564 

eontahiing  the  relativo 
strength  of  horses,  asa- 
es,  and  men,  565 

of  the  angles  of  weather 
given  by  Mr.  Smeaton, 
567 

of  pitches  of  mheels,  by 
Robertson    Buchanan, 
578 
by  Mr.  Roberton,  579 

of  the  relative  strength  of 
mechanical  agents,  571 

of  experiments  on  the  fric- 
tion of  axles,  c'97 

of  ropes,  599. 
of  pivots,  601 

Teeth  of  wheels,    form  of  the, 
572 
of  mckwork,.  ibid 
Teeth  fur  driving  lanteriks,  form 

of,  ibid. 
Teinometer,  610 
Toothed -wheels,  528 
Torricelli,  labours  of,  503 
Torsion,  549 

force  of,  ibid. 


Terticftt  wfaid*mQls,  566 


Mecbinles. 


W 

Wattes  conical  pendulum,  588 

sua    and   planet   wheels 
581 
Wedge,  properties  of,  531 
uses  of,  ibid. 

nuichine  for    illustrating 
it»  properties,  609 
Weights  Implied  tu  produce  con- 
tinued motion,  615 
Whtd  and  axle,  or  axb  in  peri- 

trochio,  526 
Wheels,  toothed,  528 

form  of  the  teeth  of,  572 
bevelled    or  conical,    on 

the  teeth  of,  574 
table  of  their  pitches,  578, 

579  . 
table  of  their  radii,  579 
Wind,  on  the  application  of,  as 
the  firbt  mover  of  ma- 
chinery, 566 
on  the  form  of  the  acting 
parte  of.  571 
Windmilb  introduoed,  501 

on  vertical,  66fi 
Windmill  sails,  on  the  relative 

effects  o(^  6b 7 
Wmdmills.  effect  of,  in  grinding 
com,  568 
absolute  eQbcts  of  in 
manufacturing  oil  of 
colza,  568 
vertical,  5)6 
horizontal,  569 
Wipers  of  stampers  on  the  form 

of  the,  578 
Wren,  Sir  C.  labours  of,  505 


Varignon,  laboars  of,  505 
Vauloue*s  pile-engine,  616 


i?ureda*s  contrivance    for  con- 
verthig  circular  into  rectilinci^ 
584 


M  E  C 

MECKLENBURG,  a  town  of  the  diich^  of  the  tame 
name.  It  has  been  called  by  some  histonans  Megapo- 
lia,  on  aceoant  of  its  great  extent.  It  is  the  ancient  ca* 
pital  of  the  Obotrite  princes,  and  was  then  a  flounsh- 
mg  town,  bat  it  was  destroyed  in  1 164.  It  was  re- 
bnilt  in  the  ISth  otntory,  but  is  now  little  better  than 
a  vilfai^.  It  iarmmW  contained  three  convents,  and  a 
bishopric  was  ibvndea  in  1058.  It  is  two  miles  south 
of  Weimar. 

MECKLENBURG,  Docnv  or,  is  a  principality  in* 
Aiding  the  duchies  of  Schwerin  and  Gustro.  It  is 
bounded  on  the  north  by  tho  Baltic,  on  the  east  by  Po« 
gaerania,  on  iIm  south  by  Brandenburg,  and  on  the 
west  by  the  territory  of  Lubeck  and  the  principality 
Qf  Luneburff. 

The  two  duchies  are  divided  into  three  circles,  and  in 
both  duchies,  (exclusive  of  Rostock,)  there  are  45  great 


MEG 
«nd  sronll  cities.    All  the  towns  have  grammar  schools,   Merklen. 
and  there  is  an  university  at  Rostock.   The  inhabitants      >»urg. 
of  both  duchies  are  Lutherans^  but  the  Calvinists  and 
Roman  Catholics  are  permitted  the  private  exercise  of 
their  worship^     The  duchy  of  Schwerin  contains  7000 
square  miles,  290,000  inhabitants,  and  furnishes  a  re- 
venue of  1 ,800.000  guilders.   The  other  duchy  contains 
800  square  miles,  66,000  inhabitants,  and  has  a  revenue 
of  525,000  guilders. 

Of  the  House  of  Mecklenburg,  there  are  two  lines 
still  subsisting,  y\z.  that  of  Schwerin  and  that  of  Stre- 
lits  ;  the  Schwerin  line  commenced  in-  Duke  Frederic 
William»  and  the  Strelitx  line  in  Duke  Adolphus  Fre- 
deric II.  The  present  king  of  Great  Britain  married 
the  second  sister  of  the  latter  sovereign.  The  states, 
which  are  formed  of  the  nobility  and  the  burgesses,  are 
assembled  annually  to  regulate  the  taxation,  dec  &c 
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M  E  C  624  '        MED 

Mcckleti.  The  Duchy  of  Schverin  appoints  four  provincial  coun.  waa  boimded  on  the  torth  by  part  of  the  Caspian  Sea.    Media, 

''"''^      sellors,  and  Gustro  sends  the  same.  on  the  south  by  Persia,  Susiana,  and  Assyria^,  on  the    "''*"^ 

Thesoil.of  this  country,  according  to  some  accounts^  east  by  Parthia  and  Hyrcania,  and  on   the  west  by 

is  very  unproductive;  but  if  we  are  to  credit  the  de^  Armenia  Major.     It  was-  formerly  divided  into  Media 

Ecription  of  Cluvier  and  of  Franks  it  is  on  the  contrary  Magna,  and  Media   Atropatra,  or  Atropatene;   and 

extremely  fertile,  producingr^  even  in  the  most  sandy  it  now  forms  part  of  the  province  of  Ghilata  in  Per* 

land,  excellent  rye  ;  and  where  it  is  well  cultivated,  it  sia. 

yields  barley  and  wheat  at  the  rate  of  five  or  even  six  or        The  Medes  are  said  to  have  been  descended  from 

eight  fold.  Madai,  the  third  son  of  Japhet.   They  were  first  brought 

It  lias  only  one  harbour  on  the  Baltic,  namely,  Rostock,  under  the  Assyrian  yoke  by  Pul,  *who  was  succeeded 

formed  by  the  mouth  of  the  river  Warne,  but  A  number  by  his  son  Tiglath-Pileser,   ki  the  year  740,  B.  C. 

ofMecklenburg  vessels  are  employed  in  the  tradeof  other  About  the  end  of  the  reign  of  Sepnacherib,  in  710^ 

parts  of  the  Baltic    There  is  very  little  trade.  From  the  B.  C,  they  fell  into  a  state  of  anarchy,  while  attempU 

improvements  in  the  breed  of  sheep  during  some  years  ing  to  throw  off  the  Assyrian  yoke;  in  consequence  of 

back,  government  has  established  a  wool  fair,  which  is  '  which,  Esar-Haddon,  the  successor  of  Sennacherib,  ro«' 

held  in  the  town  of  New  Brandenburg..  The  country  duced  almost  all  Media -under  subjection.     Dejoces, 

is  {)leasantly  diversified  with  useful  woods  and  lakes,  who  had  excited  the  revolt  against  Sennacherib,  being 

which  abound  with  fish,  particularly  cray  and  eels,  chosen  king  about  699>  B.C.,  united  the  scattered  tribes 

There  are  good  fruit  trees,  and  the  pasture  is  excellent ;  of  the  Medians,  built  Ecbatana  as  the  capital  of  his 

grazing  is  carried  on  to  a  great  (extent,  and  some  thou-  empire ;  and  having  enacted  various  laws,  he  applied 

sands  of  cattle  are  a^mually  exported.  liimself  to  the  civilization  of  his  subjects.     His  mind^ 

The  principal  rivers  are  the  Elbe,  the  Star,   the  however,  was  soon  occupied  with  more  ambitious  ob- 

Ileikenitz,  and  the  Uavel.     The  exports  are  grain,  flax,  jects ;  and  he  resolved  to  invade  Assyria,  for  the  piir« 

hemp,  hops,  honey,  cattle,  butter,  cheese,  fruits,  fea*  pose  of  adding  to  his  dominions.     Nebuchadnezzar, 

thers,  dried  geese,  tallow,  linseed,  wool,  and  timber,  the  Assyrian  King,  met  him  in  the  plain  of  Ragua, 

The  imports  are  trifling,  with  the  exception  of  salt,  and  a  battle  ensued,  in  which  the  Medes  were  com*> 

which  is  in  demand ;  the  rest  are  coffee,  rum,  (not  Ja-  pletely  routed,  and  Dejoces  slain  after  .a  reign  of  53 

oaaica,)  refined  sugars,  and  some  tobacco.     The  only  years.    His  son  Phraortes,  who  succeeded  him  in  647» 

manufactures  are  wool  and  tobacco.    It  contains  300,000  was  animated  with  the  same  ambition  as  his  father, 

inhabitants,  and  is  about  4800  miles  in  extent.  and  is  said  by  Herodotus  to  have  invaded  and  con« 

The  principal  towns  are  Rostock,    Schwerin,  and  quered  Peirsia.     He  subdued,  however,  many  neigh* 

Weimar.  Rostock  is  a  sea-port  town.  It  contains  13,736  bouring  nations;    and  having  invaded  Assyria,    and 

inhabitants,  three  churches,  and  an  university  which  was  taken  possession  of  a  great  part  of  it,  he  laid  siege  to 

founded  in  1419*    In  1487«  in  consequence  of  a  misun«*  .Nineveh,  where  he  perished  with  the  greater  part  of 

derstanding  having  arisen  between  the  Dukes  and  the  his  army,  after  a  reign  of  22  years.     His  son  Cyaxares 

town,  the  ui:iversity  was  removed  to  Lubeck,  but  re-  I.  succeded  him  in  625.     He  laid  siege  to  Nineveh ; 

stored  again  in  1492.    The  Dukes  nominate  and  pay  15  but  having  learned  that  his  own  kingdom  was  threat* 

professors,  and  the  town  nine.  The  senate  of  the  academy  ened  by  an  army  of  Scythians,  he  returned,  and  was 

consists  of  nine  ducal  professors,  and  nine  appointed  by  completely  routed  in  the  battle  which  ensued.     Hav- 

the  magistrates.     The  Dukes  annually  coutribute  the  ing  found  it  impracticable  to  overpower  the  Scythians 

sum  of  3000  fiorins,  and  the  town  500  towards  the  sa-  by  force,  Cyaxares  tried  the  ^effect  of  deceit.     He  in* 

laries  of  the  professors.     This  town  has  the  right  of  vited  them  to  a  general  feast,  which  was  prepared  in 

coining  copper  and  silver  and  gold,  and  it  therefore  has  every  family  ;  and  each  host  having  intoxicated  his 

a  mint,  25  miles  north-ea&t  of  Weimar.     The  town  of  guest,  afterwards  massacred  him,  and  in  this  way  re« 

Schwerin  is  situated  on  a  beautiful  lake,  called  the  lieved  the  kingdom  from  the  bondage  of  the  Scy- 

Schwerin  Sea,  which  almost  surrounds  it.     The  town  tbians. 

is  nearly  square,  and  is  divided  into  three  parts,  viz.        The  Medians  now  retook  the  territories  wliich  they 

Schwerin,  the  New  Town,  and  the  Moor.   The  Duke's  had  lost,  and  were  soon  afterwards  engaged  in  a  war 

palace,  which  is  a  fortified  building,  is  situated  on  an  with  the  Lydians.     Cyaxares  now  entered  into  an  al« 

island  in  the  lake,  and  contains  a  valuable  collection  of  liance  with  Nebuchadnezzar,  king  of  Babylon;   and 

paintings.   In  1759  this  city  was  bombarded  and  plun-  having  been  joined  by  his  forces,  they  took  the  city  of 

dered  ofits  archives  and  cannon  by  the  King  of  Prussia,  Nineveh  in  606,  B.  C,  and  levelled  it  with  the  groand*- 

who  taxed  the  duchy  at  7000  men,  and  a  million  of  Hence  arose  the  united  empire  of  the  Medes  and  Ba« 

crowns.   Its  population  is  9801.  Thirty-four  miles  east  bylonians,  which  attained  a  great  extent  from  the  suc« 

south-east  of  Lubeck  Weimar  is  situated,  in  the  Bay  of  cesses  of  Nebuchadnezzar  and  Cyaxares.     Cyaxares 

the  Baltic.     It  has  a  good  harbour,  and  is  large  and  died  in  the  40th  year  of  his  reign,  and  was  succeeded 

well  fortified,  and  defended  by  a  citadel.     It  contains  by  his  son  Astyages,  or  Ahasuevus,  who,  after  a  reiga 

6254  inhabitants,  six  churches,  and  a  grammar  school,  of  35  years^  was  succeeded,  in  560,  by  his  son  Cyax« 

The  court  of  justice  consists  of  a  president,  a  vice-pre-  ares  II.  the  uncle  of  Cyrus.     Under  the  reign  of  Cy« 

sident,  and  four  assessors.   See  Pinkerton's  Geographic  ;  axares  and  Cyrus,  Babylon  was  taken  and  destroy^. 

Rordanz  European    Commerce  i    Dkiionnaire  Geogra^  Upon  the  death  of  Cyaxares,  Cyrus  obtained  posses« 

phique,  &c.  &c.  sion  of  the  empire,  but  transferred  the  seat  of  it  to 

MECRAN.     See  Mekran.  Persia.     See  the  articles  Assyria,  Babylon,  Cthus, 

MEDALS.     See  Numisiiatqilogy.  and  Persia. 

MEDIA,  or  Medena,  is  the  ancient  name  of  an  ex-        MEDICI.    See  Italy,  vol.  XII.  p.  S56,  35S,  36l, 

tensive  empire  in  Asisi  which^  according  to  Ptolemy,  and  Leo  X. 
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MEDICINE. 

Medicine.  Mbdicinib  is  the  science  which  treaU  of  the  means  rf  dnc;  2rf,  Pathology,  or  the  ffenend  doctrines  of  dis-;^^[^J^ 
preventing  disease,  or  of  removing  it  when  actually  ease ;  3d,  Therapeutics,  or  the  general  doctrmes  of  ^  ^  ^ 
present     The  term  is  immediately  derived  from  the    the  action  of  remedies;    4tk,   Nosology,  or  the  ar- 


Deftoitloa. 


Latin  wbrd  medicinoj  and,  perhaps,  more  remotely, 
Arran^  from  the  Greek  verb  (»^  or  fO^.  We  shall  divide 
If.fS^       the  article  into  five  parts:    Ut,  The  History  of  Medi- 


article. 


rangement  of  diseases ;  and  Sih,  The  Practice  of  Medi« 
eine,  or  the  description  of  particidar  diseases,  with 
their  treatment. 


Part  I-— THE  HISTORY  OF  MEDICINE. 


HittoTf  of  T„g  history  of  medicine  may  be  conveniently  ar- 
mcdiane.  ^^^  j^^o  ^^e  principal  periods  or  eras— the  first 
copimencing  with  tlie  earliest  records  of  knowledge, 
and  conCinuiDg  to  the  death  of  Hippocrates;  the  se- 
cond from  the  death  of  Hippocrates  to  that  of  Galen ; 
the  third  from  the  time  of  Galen,  through  the  dark 


ages,  to  the  revival  of  letters ;  the  fourth  from  the 
rival  of  letters  to  the  middle  of  the  18th  oentuir; 
the  fifth  from  the  middle  of  the  18th  century  to  the 
present  day. 

CHAP.  I. 

Firit  pc-     The  Jirsl  period,  from  //«?  earliesi  records  ff  knowUdge 
^o^'  to  the  death  ofHippocraUe, 

Origin  of        Much  learned  discussion  took  place,  about  a  century 
medicine  $  ^^^  respecting  the  origin  of  medicine,  and  even  in  our 
own  times,  this  point  has  been  warmly  agitated.    With- 
'  out  eabenhg  into  a  minnte  or  critical  examination  of  the 
difiereht  arguments  that  have  been  adduced,  we  may 
venture  to  conclude,  with  tolerable  certainty,  that  in  no 
country  could  there  be  any  considerable  approadi  to  a 
'state  of  dviliziition  or  refinement,  in  which  some  at- 
tempts would  not  be  made  to  cultivate  the  art  of 
mraicine.     The  human  frame,  in  every  situation,  is 
anbject  to  the  action  of  noxious  causes,  which  must 
induce^  derangement  of  its  functions;  and  it  is  im- 
Ipossible  that  these  evils  could  have  been  experienced, 
m  any  great  de^ee,  without  an  endeavour  to  alleviate 
them.    How  this  original  foundation  of  medical  know- 
ledge was  obtained,  ts  a  point  in  which  we  must  be 
guided  by  conjecture ;  but  we  may  conceive  of  many 
accidental  circumittances  that  would  lead  to  the  first 
efibrts.  From  the  effect  of  particular  kinds  of  food,  when 
taken  into  the  human  stomach,  or  from  observing  their 
operation  on  animals,  some  notion  might  bf  formed  of 
'emetics  and  purgatives,  and  from  the  relie^^hich  had 
been  incidentally  experienced,  by  the  spontatieoiis  eva« 
coation  of  the  stomach  etad  bowels,  the  idea,  would 
.present  itself,  of  obtaining  the  same  relief  by  artificial 
means. 
•f  sorgery.     If  ^^  indude  under  the  title  of  medicine,  not  only 
that  science  which  is  at  present  so  denmninated,  but 
likewise  extend  it  to  surgery,  whidi  was  originally  the 
case,  we  shall  be  able  to  trace  more  satisftctorily  the 
gradual  rise  and  progress  of  the  art.     When  the  body 
had  received  an  external  injury,  some  means  would 
-unavoidably  be  had  reeoinrse  to  for  procuring  present 
xelief,  or  averting  the  impending  danger;,  attempts 
would.be  made  to  stop  the  now  of  bloodj  and  to.screen 
ihe  part  from  the  aij^  and  frqia  eztran«m»  suhrtan* 
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ces,  and  thus,  partly  from  the  obvious  action  of  the  Httlory  of 
remedies,  and  partly  from  their  effect  on  the  sensation*  Mcdidnc. 
of  the  patient,  a  rude  species  of  surgical  practice  '~*^- 
would  be  established,  not  unlike  that  woich  exists  at 
this  day  among  the  inhabitants  of  those  countries 
which  still  remain  in  their  state  of  original  barbarism. 
.  Without  therefore  gravely  inquiring  who  was  the 
first  physician;  whether  this  honour  belongs  to  Adam ; 
wheuer  our.  first  parent  derived  his  supposed  skill 
from  a  miraculous  communication  with  the  Dei^, 
from  instinct,  or  from  observation, — we  may  conclude, 
that  ^e  kind  of  medicine  which  we  have  described 
above,  would  be  ainonff  the  earliest  acquirements  of 
the  human  species,  and  that  this  knowledge  would 
advance  in  proportion  to  the  development  of  tlie  mind, 
on  other  subjects  intimately  connected  with  their  ex- 
istence and  welfare. 

So  far  we  may  proceed  upon  the  ground  of  proba*  In  Bgvptt 
ble  conjecture.    And  we  shall  find  the  above  condu- 
sion  to  be  sanctioned  by  historicBl  testimony ;    for » 
from  ihe  uncertain  light  which  we  derive  from  the 
earliest  records  of  remote  antiqui^,    we  learn  that . 
£g3rpt,  the  country  which  is  regaroed  as  the  nurse  of 
tte  arts  and  sciences,  was  also  the  parent  of  medicine.  ^ 
(Conrin^,  Introd.  c.  3.  §  2.)     We  nave,  however,  lit- 
tle positive  information  upon  the  subject,  except  the 
^simple  fact,  that  in  Egypt  there  were  persons  who 
"maae  medicine  an  object  of  particular  attention.    How 
far  it  was  their  exclusive  occupation  is  doubtfril ;  whe- 
ther certain  individuals  were  regularly  trained  to  it, 
and  made  it  th^  sole  business,  as  in  later  times; 
whether  it  was  attached  to  the  priestly  office ;  or  whe- 
ther particular  persons,  in  various  departments  of  life, 
aoquured  superior  skill  in  the  cure  of  diseases,  we  are 
not  able  positively  to  determini.     The  most  probable  by  the 
supposition,  however,   is,  that  the 'priests  were  the  priests, 
first  physicians,  a  supposition  which  is  fiivoured  by 
the  scanty  records  of  Egyptian  history,  and  which  » 
with  more  certainty  known  to  have  been  the  case 
among  the  Greeks,  who  borrowed  from,  the  Egyptians 
many. of  their  institutions.     From  the  accoimt  which 
is  incidentally  given  by  Moses  of  the  Fgyptian  priest* 
hood,  it  may  be  concluded  that  a  consiiwrable  portion 
of  their  learning  consisted  in  the  dexterous  manage- 
ment  of  the  arts  of  magic  and  incantations,  and  it  may- 
be conduded.that  a  lar^e  share  of  their  medical  skill 
depeiftled  upon  the  judicious  implication  of  their  sup- 
posed preternatural  power  to  tne  imagination  of  their 
patients.      This  has,  in  all  countries,   been   the  first 
step  in  the  art,  and  it  has  maintained  its  influence  in 
proportion  .to  the  ignorsnce  of  the  individuals  upon 
whom  it  has  beoi  exercised. 
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^^*^*>'7'        Beyond  this  point  it  appears  in  rain  to  push  our 
MUlureof  "**1^"^ '  *^  ^?^^  ^  ^®  information  that  we  can  ex- 
IktioD.'^       pect  to  obtain  is  so  blended  with  fiction^  as  to  become 
more  a  subject  for  philological  discussion  than  for 
scientific  investigation.     It  is  impossible  for  us  to  as- 
certain with  certainty  the  very  existence  of  the  semi- 
fabulous  characters^  that  are  regarded,  in  the  mytho- 
logy of  Egypt,  as  die  inventors  of  the  useful  atts,  and 
aneng  others,  of  medicine;  and  while  it  is  not  vet 
determined,  by  the  most  learned  antiquaries,  whetner 
HuamoR  and  Thouth,  Serapis  and  Isis,     are  to  be 
considered  as  real  or  poedcal  petsonages,  it  it  obvioiis« 
ly  premature  to  endeavour  to  decide  what  share  they 
had  in  the  discovery  or  the  improvement  of  medicine. 
Herodotus*      A  fact  is  mentioned  by,  Herodotus,  respecting  the 
account  of  state  of  medicine  in  Egypt,  which  he  probably  learned 
S*b!^?!     by  his  personal  acquaintance  with  the  country ;  but  it 
refers  to  a  condition  of  society  long  subsequent  to  that 
which  we  are  now  considering.     He  informs  us,  that 
nairticular  persons  undertook* the  treatment  of  particu- 
lar diseases  only,  or  rather  that  they  took  charge  of 
partieulay  parts  of  the  body.     (EtOerpe,  §  84.)     This 
state  of  the  art  indicates,  on  the  <Mie  hand,  that  the 
praciioe  of  medicine  must  have  been  an  -object  of  con- 
siderable attention  before  such  a  division  of  labour 
could  have  ti|ken  plaee,  while,  on  the  contrary,  it  de- 
m^nstmtes  no  less  dearly,  that  the  science  must  have 
been  in  a  very  low  state ;  in  short,  that  the  only  requi- 
aites  for  the  practitioner  were  a  degree  of  manual  dex- 
terity, and  the  possession  of  certain  empirical  reme- 
dies.   This  peculiar  state  of  things  mighty  in  some 
measure,  dep^id  upon  the  custom  which  existed  in 
Egypt,  of  handing  down  the  same  occupation  from 
father  to  son,  through  successive  generations,  which 
prevailed    um^ersally    among   the    inhabitants,    and 
whiob,  although  it  may  be  fiivourable  to  tiie  perfection 
of  any  particular  art,  roust  undoubtedly  prove  a  deci- 
sire  obstacle  to  the  general  improvement  of  science 
and  the  progress  of  tM  mental  powers. 

Aeeording  to  the  opinion  of  the  moet  learned  anti- 
<|iiar«es,  the  empire  of  Babylon,  or  Assyria,  was  even 
jp  Assyria*  01,01^  ancient  thmi  that  of  Egypt,  and  has  been  sup- 
posed to  have  a  prior  claim  to  be  considered  ae  the  in- 
ventor of  the  arts  and  sciences.    There  is  reason  to  be- 
lieve that  one  of  these  countries  borrowed  its  know- 
ledge flrom  the  other ;  and  it  seems,  upon  the  whole, 
most  probaUe^  that  it  originated  in  Assyria.    Yet  the 
Assyrians  have  less  direct  testimony  in  thdr  favour ; 
ttod  dieir  knowledge,  if  they  ever  possessed  it,  has  left 
belttnd  fewer  memorials  than  that  of  the  Egyptians. 
As  the  inhabitants  of  Babylon,  at  a  very  early  period, 
arrived  at  a  state  a^  comparative  civilisation  and  luxu- 
ry, we  nught  conclude  that  medicine  would  receive  its 
appropriate  share  of  attention.     The  priests  of  this 
people,  or  as  they  have  been  called,  the  Chaldeans,  ap- 
pear to  have  been  the  first  body  of  men  who  acquired  a 
reputation  far  tlieir  learning;  and  altlmugh,  Hke  the 
Magi  of  Persia,  and  the  Brachmans  of  India,  their  learn- 
ing consisted  prinoipany  in  the  arts  of  divination  and 
^  astrology,  yet  we  may  suppose,  that,  like  t)ie  priests  of 
other  ancient  naticms,  they  would  become  the  deposi-* 
taries  of  aU  the  loiowleclge  of  the  times.  Enfieldrs  H%9$^ 
P/UL  V.  i.  p.  95,  et  «f^.    Bryant's  AmU.  iu.  125% 
Rerodoius*  *  The  slate  of  medidne  among  the  Assyrians  in  die 
account  of  age  of  Herodotus,  was>  however,  mvch  less  advance^ 
it.  than  at  the  same  period  in  Egypt ;  £09  tins  writer  hn-^ 

ibrma  ua  that  there  were  a^  phy skians  in  Babylon,  but 
tfettt  the'euaioHi  waa  ta  osrry  me  patiefH  into  some  pub* 
Uapbce, where  the  ftiBKOfen^vj iaxpasmg  itM  the 
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nature  of  the  disease,  might  communicate  any  infbrma*    History, 
tion  which  they  accidentally  possessed,  fVonl  having  ^^^V*^ 
experienced  in  their  own  persons,  or  observed  in  others, 
the  operation  of  remedies  in  what  appeared  to  be  a  si- 
milar case.  {Clio,  §  197-)     But  we  must  suppose  that 
this  kind  of  casual  practice  was  only  had  recourse  to  in 
internal  complaints,  or  in  such  as  were  thought  pecu- 
liarly obscure ;  for  it  is  scarcely  possible  to  imagine, 
that  in  the  common  diseases,  and  especially  in  wounds 
or  external  injuries,  a  general  routine  of  practice  would 
not  be  established ;  for  this  we  observe  to  be  the  case 
even  among  the  most  rude  savagea  of  North  America  or    • 
of  Australasia. 

We  find,  from  some  passages  in  the  Pentateuch,  and  In  Judv^ 
especially  from  the  account  of  leprosy  in  the  book  of 
Leviticus,  that  the  Jews  had  made,  at  tnis  early  period, 
a  considerable  progress  in  the  knowledge  of  medicine. 
But  for  this  it  is  probable  that  they  were  princapally 
indebted  to  their  great  legislator,  Moses,  who  acijuired  ^ 
it  during  his  residence  in  Egypt  The  practice^  it 
would  appear,  was  chiefly  confined  to  the  priests,  and 
consistea  partly  in  dietetic  regulations,  and  partly  in 
those  circumstances  which  are  oilcukted  to  act  upon  the 
imagination. 

Much  controversy  has  existed  respecting,  the  tiiye  In  Indlt. 
when  th^  arts  l)egan  to  be  cultivated,  in  the  eastern 
parts  of  Asia ;  but  it  may  be  certainly  concluded,  tbi^ 
the  inhabitants  of  India  were  among  the  first  who  ob- 
tained any  considerable  degree  of  civilization.  We 
have  reason  to  believe,  that  medicine  came  in  for  its 
share  of  their  attention;  and  it  is  not  improbable,  that  the 
knowledge  which  was  afterwards  matured  in  Greece, 
was,  in  some  measure,  derived  from  the  Gymnoso- 
phists,  a  class  <^men  who  united  the  character  of  nrfest 
and  philosopher,  and  who  were  possessed  of  aU  die 
learning  of  their  age  and  country. 

Although  Greece  was  destined  to  become  tl»  fiornur*  lo  61 
ite  seat  of  the  arts  and  sciences,  yet  it  a|>peara,  that  she 
had  not  the  honour  of  giving  birth  to  tjiem,  but  that 
they  had  even  made  consickrable  advances  in  sane 
other  countries,  while  1^  still  remained  in  her  stale  of 
original  barbarism.      It  is  the  general  opinion  that 
Greece  received  from  Egypt  its  first  knowledge  of  the 
fine  arts,  as  well  as  of  many  of  those  which  are  more 
directly  subservient  to  the  purposes  of  utility.  (Bryuit, 
iii-  ^99')    And  there  are  many  circumstances  whick 
render  it  prdbeMe,  Uiat  this  was  the  case  with  respect 
to  medicine.    There  is  a  remarkable  resemblance  or 
analogy  between  the  characters  and  designations  of  the 
divinities  that  were  worahi^^d  in  those  two  countries^ 
as  being  entitled  to  the  honour  of  die  invention  of  this 
science.     The  lelis,  Ouris,  and  Thouth  of  Egypt,  were 
transferred  to  Greece,  and  became  converted  into  A- 
poUo,  Minerva,  and  Oi^heus ;  and  the  sam*  attribnita 
assigned  to  them  which  they  possessed  oia  llie  banks  of 
the  NUe ;  and  even  when  we  get  into  laitcr  times,  aaA 
arrive  at  something  more  Ykm  authentic  hiatory,  we  find 
it  dififieub  to  determine  to  which  of  these  distrietB. 
some  of  the  most  celebrated  characters  are  to  be  reAr- 
rpd.    The  Grecian  mythology,  niot  only  in  its  general 
outline,  but  in  its  individual  parts,  was  derived  feoKk  the 
Egyptkna.  The  inhabitants  of  Greeee,  whan  they  w«os 
desiroiw  rtf  acquiring  any  su^perior  degree  of  iiHomau 
tion,  had  recourse  to  the  prieata  of  Egypt,  obtained 
hetsi  them  «he  knowledge  of  which-  tfae^  were  reganiU 
cd  as  the  sole  depositaries,  9aA  w«re  initMted  into  thsir 
myateries.    Of  m^  kBOwledge>  meikiDe,  soch  as  k 
l^en  was,  principally  composed  of  charms  and  tnoaatti- 
ttontj  Ibmed  an  important  bvanfib,  aiidbecaa»j«itii^ 
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hands  of  tb*  ucved  ord«v  aa  iastniment  rather  of 
power  aad  authorky,  than  of  benevolence;  Betodo- 
tua^  Euterpe^  passim. 

The  Centaur  Chiron,  who  lived  in  the  13th  century 
before  the  Cluriatian  SBra,  has  obtained  the  cre£t  i£ 
having  first  initialed  the  Grecians  into  the  art  of  medi- 
cine.     Notwithstanding  the  doud  of  mystery  and  ^ 
ble  in  which  his  history  is  involved,  we  may  presume, 
with  some  considerable  plausibility,  that  he  was  a 
prince  or  diief  of  Thessaly,  who,  in  consequence  of  his 
being  frequently  seen  on  horseback,  according  to  the 
habits  of  his  countrymen,  was  conceived  to  possess  a 
combiiiBtion  of  the  human  with  the  equine  form.  ^  How 
he  acquired  his  medical  skill  is  unknown  ;  but  it  may 
be  conjecUured,  that  in  the  state  g£  society  to  which  he 
belon|^,  it  was  considered  rather  as  an  accomplish- 
ment, which  attached  to  the  higher  ranks,  than  as  a 
means  of  emolument    Accordingly,  many  of  the  he- 
roes who  accompanied  Jason  on  his  expedition  to  the 
Euxine,  and  of  those  who  afterwards  joined  in  Uie  ar- 
mament against  I'rov,  are  famed  for  their  knowledge 
of  medicine,  which  they  are  said  to  have  gained  from 
the  instruction  of  Chircm. 

Among  the  pupils  of  Chiron  was  JEsculapius,  who 
became  still  more  celebrated  than  bis  preceptor,  so  that 
after  his  death  he  was  deified  by  his  countrymen,  in 
gratitude  for  the  services  which  he  bestowed  up<m 
Siem.  Many  fictions  were  circulated  respecting  his 
birth  and  parentage,  which  it  is  not  necessary  to  no- 
tice in  this  place.  By  his  fabled  descent  from  Apollo, 
we  may  understand,  either  that  he  possessed  a  degree 
of  skill  which  it  was  supposed  could  not  have  been  ob- 
tained by  a  mere  mortaf,  or  that  some  one  connected 
widi  the  temple  of  the  god,  or  assuming  his  character, 
was  actually  nis  father. 

He  is  said  to  have  been  bom  in  Epidaurus,— to  have 
beto  exposed  in  his  infancy,  and  accidentally  discover* 
ed  bv  a  shepherd  on  the  mountains,  a  circumstance 
which  favours  the  supposition  of  his  illegitimate  birth, 
and  to  have  been  aftn'wards  placed  under  the  tuition 
of  Chixym,  from  whom  he  acquired  so  much  skill  in  m«>- 
dicine,  as  even  to  restore  the  dead  to  life.  Having 
from  diis  circumstance  excited  the  hostility  of  Pluto, 
who  found  himself  in  danger  of  bein^  deprived  of  his 
consequence  and  authority,  .£sculapius  was  destroyed 
by  the  thunderbolt  of  Jupiter.  Gronovii,  Thes,  GrcBc* 
Antiq,  vii.  278,  ei  aUbL 

He  left  two  Sons,  Machaon  and  Podalirius,  who,  as 
we  learn  from  Homer,  accompanied  the  Grecians  to  the 
siege  of  Troy,  and  possessed  at  least  a  considerable 
share  of  their  fadier's  medical  knowledge.  They  seem, 
however,  to  have  attended  Agamemniin  rather  in  the 
*  capacity  of  warriors  than  oC  physicians,  beins  enume- 
rated among  the  otlier  chiefs  who  brought  meir  ccMn- 
plemeiit  of  men  and  ships  in  aid  of  the  expedition. 
£ttt  in  the  catalogue  of  the  army,  where  their  names 
first  occur,  they  are  styled  ''  good  physicians ;"  and 
their  akill  in  the  cure  of  wounds  is  afterwards  recorded 
in  terms  of  high  commendation.  The  profession  of  m^ 
dicine  became  Hereditary  in  the  family  of  ^sculapius, 
and  when  divine  honours  were  paid  to  him  at  Epidau- 
rus,  his  temples  were  tlie  depositaries  of  all  the  medi- 
cal knowledge  of  the  age,  under  the  superintendence 
of  his  descendants,  who  were  invested  with  the  sacer- 
dotal office.  The  'v'cnemtion  that  was  paid  him- in  his 
juitive  city  continued  to  increase,  and  iil  the  foHowing 
century  festivals  and  sacred  games  were  instituted  to 
his  memory ;  at  length  temples  were  erected  to  him  in 
various  parts  of  Greece,  and  he  took  his  ratik  among 


the  established  divinities  of  his  coontvy.  After  a  lapac  Ilistuif. 
of  many  ages,  in  consequence  of  a  fhtal  epidemic  which  — ^r~*^ 
raged  at  Rome,  the  Senate  wore  commanded,  by  the 
SybilUne  oracle,  t»  transfer  tiie  wiN'ship  of  iEscukpi^S 
to  their  ci^.  A  solemn  embassy  was  accoidingly  spi* 
pointed  for  this  purpose ;  when  the  god  was  said  to 
nave  been  stolen  from  bis  native  place  under  the  form 
of  a  serpent,  and  thus  carried  into  Italy,  where  he  was 
received  widi  transport  The  plague  of  course  imme- 
diately ceased,  h'is  divine  authority  wasrecogniaed,  and 
he  continued  ever  after  to  hold  a  distii^^uished  in;^  in 
the  Roman  mythology. 

That  ^sculapius  was  a  real  personage,-  who  wae  deh-  Remsrks 
fied  after  his  death  for  his  supposed  services  fee  foax^  upon  h\m» 
kind,  is  higldy  probable,  although  it  may  be  extremely 
difficult  to  obtain  any  authentic  mformati<m  ooiloeming 
him  'y  but  SB  his  sons  are  enumerated  by  Homer  among 
the  Grecian  chiefs,  we  may  infer,  that  he  himself  hield 
this  rank.  It  is  to  be  remarked,  that  thei^  is  no  Jitb- 
sion  in  the  Iliad  to  his  divine  nature,  a  fact  which  af- 
fords some  proof  of  his  actual  existence,  and  likewise 
tends  to  substantiate  the  antiquity  of  the  poem.  The 
only  circumstance  that  leads  to  the  suNiosition  of  his 
being  merely  a  fiibulous  character  is,  that  there  was 
more  than  one  individual  to  whom  the  name  has  been 
applied ;  there  were  memorials  of  two  in  Greece,  and 
there  was  a  tradition  of  one  still  more  ancient  in  Egrpt 
(Cicero,  Nal.  Dear.  iii.  52,)  We  haive  no  means  of  ar- 
riving at  any  certainty  respecting  Uieir  separate  exiat- 
or  their  rival  claims.    We  may  Conjecture  Uiat 


ence, 


-_ advantaoe 

of  vague  reports,  or  doubtful  legends,  in  order  to  obtam 
the  honour  of  ranking  so  distinguished  a  personage 
among  their  fellow-countrymen,  or  in  consequence  of 
the  celebritv  which  the  name  had  acq^uired,  in  the  first 
instance,  others  might  have  assumed  it,  or  have  had  it 
applied  to  tliem,  frwn  a  similfiri^  in  theSr  diaracters  or 
pursuits.  Upon  the  whole,  we  may  conckide,  that  the 
fadier  of  Machaon  and  Podalirius,  who  was  aftferwarda 
worshipped  at  Epidaurus,  is  the  person  to  whom  the 
name  of  iEsculapius  most  properly  belongs,  and  to 
whom  a  considerable  improvement  m  the  science,  or  at 
least  the  art  of  medicine,  is  to  be  attiibutedk 

Where  there  is  so  mudi  uncertainty  respecting  the  Did  he 
history  of  the  individual,  and  where  no  iK^tten  doeu^  pnctfM 
ments  exist,  it  would  be  in  vain  to  exp^  that  we  could  medidneo^ 
obtain  any  accurate  knowledge  of  die  opirtions  or  prao-  *"''S«^  ^ 
tice  of  iEsculapius.    Much  learned  discussion  haa,  in- 
deed,  taken  place  on  this  subject ;  but  the  only  question 
which  we  shall  notice  at  present  is,  whether*  ne  ever 
undertook    the  treatment  of  internal  complaints,  dt 
whether  he  did  not  confine  himself  to  what  is  more 
strictly  denominated  surgery  i  Some  of  the  most  leanni 
of  the  ancients  adopted  this  idea,    (Celsus,  lib.  1.  pref.^ 
Pliny,  lib.  29.  1.)  and  there  aite  many  circumstances 
which  lead  us  to  conclude,  that  most  of  the  diseaseb 
which  now  fall  under  the  care  of  the  physician,  wwe, 
in  the  earlier  stages  of  society,  conceived  to  be  inflicted 
on  men  by  the  immediate  a^^racy  of  the  deity,  and  t^ 
be  either  altogether  irremediable,  or  to  be  averted  sole- 
ly by  prayers  and  religious  ceremonies.     To  Uie  above 
question  it  is  perhaps  impossible  to  give  more  than  a 
conjectural  answer,  but,  upon  the  whole,  it  aj^iears  the 
most  ]Hobable,  that  ibe  prmcipal  part  of  tiie  practice  of 
those  times  was  surgical,  and  yet  that  there  were  some 
(Sases  in  which  the  core  of  internal  diseases  was  at- 
tempted, and  appropriate  remedies  applied  for  this  pur- 
pose.    Le  Clero,  Hut,  Med.  1,  1,15. 
After  the  death  of  the  sons,  of  .£flculapius,  we  hafe  AKtepisdet* 
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Hittory.  ahnost  a  total  Uank  in  the  history  of  medicine,  compre- 
hending  an  interval  of  many  centuries,  in  which  there 
is  no  distinct  record  of  any  considerable  improvement 
'having  been  made,  nor  any  individual  so  far  distinguish- 
-ttd  above  his  contemporaries,  as  to  require  particular  no- 
'ti^e.     The  practice  of  medicine  in  Greece  was  ccmfined, 
during  this  period,  to  the  descendants  of  JEsculapius* 
who  were,  at  the  same  time,  the  priests  of  his  temples^ 
and  obtained  the  name  at  Aselepiadea.    The  temples 
that  were  erected  to  him  were  numerous,  but  there  were 
three  that  acquired  a  superior  d^c^ree  of  celebrity ;  thoce 
of  Cos,  Cnidos,  and  Rhodes.     From  the  imperfect  ac« 
count  which  we  have  of  the  practice  of  the  Asclepiades, 
we  may  conceive  that  it  consisted,  in  a  great  degree,  of 
those  circumstances  which  were  calculated  to  operate  up- 
on the  imagination  of  tlie  patients.      Various  rites  and 
ceremonies  were  imposed  upon  them,  and  after  their 
minds  were  thus  wrought  up  to  a  proper  pitch  of  en- 
thusiasm, they  were  uught  to  expect,  that  the  method 
of  cure  would  be  revealed  to  them  in  dreams,  that  were 
inspired  by  the  direct  interference  of  the  divinity.   (Ca- 
banis  on  Medical  Science,  c.  i.  $  1.  p.  51.)     It  is  unne- 
cessary to  remark^  that  a  very  lucrative  trade  was  thus 
opened  to  the  priests  of  ^sculapius,  which  we  may 
readily  suppose  they  did  not  fail  to  improve ;  and  we 
may  conceive,  that  by  a  dexterous  management  of  the 
votaries,  who  crowded  to  the  holy  shrines  for  their  aa- 
•sistance,  they  might  obtain  considerable  credit  for  their 
medical  skiU.     An  important  part  of  the  ceremonial 
which  was  enjoined  upon  those  who  came  to  obtain  ad- 
vice, was  repeated  ablution,  and  immersion  in  the  sacred 
springs  that  were  attached  to  the  temples.  This  practice, 
aithou^  employed  solely  as  a  religious  rite,  must  have 
been,  m  many  cases,  immediately  conducive  to  the  re- 
moval of  disease ;  and  being  combined  with  the  pure  air 
of  those  retreats,  the  beautiful  scenery  with  which  they 
were  surrounded,  and  the  freedom  m>m  cares  and  oc- 
cupations, would  operate  very  forcibly  on  the  health  of 
the  patients;  like  the  m'edicinal  springs  which  are  resort- 
ed to  in  modern  times^  and  which  are  indebted  for  their 
celebrity  to  these  adventitious  circumstances,  as  well  as 
to  their  medical  prcmerties.     But  although  a  large  por- 
tion of  the  practice  or  the  Asdepiades  consisted  of  charms 
and  mysteries,  or  of  such  remedies  as  were  better  adapV 
ed  to  act  upon  the  mind  than  the  body,  yet  it  is  pro- 
bable that,  from,  the  ample  means  of  experience  which 
they  enjoyed,  they  would  acquire  some  valuable  know- 
ledge respecting  the  phenomena  of  disease  and  the  ope- 
ration of  medicines.     Their  experience  would  be  much 
assisted  by  the  custom  which  the  patients  adopted,  of 
leaving  behind  them  a  narrative  of  the  nature  of  their 
case^  and  the  n^eans  of  cure  which  had  been  employed^ 
•so  that,  to  a  certain  extent,  these  temples  became  schools 
of  medicine,  and  were  the  repositories  of  all  the  medical 
•adence  which  tiien  existed.     (Plinii  Nat,  Hist.  29 ;  Ca- 
bania,  p.  55,)  Some  ancient  inscriptions  have  been  pre- 
served by  the  learned  and  indefatigable  Gruter,  which 
are  supposed  to  have  been  the  memorials  that  were  left 
«by  the  patients  who  came  to  consult  the  priests  of  i£8- 


culapius*.    Pliny  relates  that  Hippociatefi  transcribed   Hto»ar^ 
many  of  these  records;  and  it  is,  the  opinion  of  some  ^*  <  *^ 
critics  that  the  precepts  called  Coaae  prenoiiones,  whidi 
are  generally  printea  among  his  works,  consisted  of  the 
maxims  which  he  collected  from  the  temple  of  Cos. 

It  has  been  already  remarked,  that  after  the  death  of 
^sculapius,  medicine  remained,  for  a  very  long  period, 
nearly  stationary.     During  eight  centuries  the  practice 
was  almost  exclusively  confined  to  the  Asdepiades ;  and 
notwithstanding  the  circumstance  mentioned   above, 
which  would  necessarily  lead  to  the  accumulation  of 
knowledge,  yet  the  real  additions  that  were  made,  ap- 
pear to  have  been  very  inconsiderable.     Indeed  the  re* 
cords  that  we  possess  are  so  scanty,  as  to  give  us  but 
littie  information  respecting  the  progress  that  actually 
took  place,  so  that  we  are  only  enabled  to  form  any 
opinion  concerning  it  from  some  inddental  expressions 
OT  Hippocrates  or  his  contemporaries.     There  is  a  tra- 
dition that  purgatives  were  nrst  administered  by  Me- 
lampu8>  and  that  bleeding  was  first  practised  by  Poda^ 
lirius,  or,  according  to  some  accounts,  by  ^sculapius; 
(vide  Gronov.  ubi  supra,)  but  littie  reliance,  however,  can 
be  piflced  upon  tiiese  reports,  and  all  that  we  know  with 
certainty  upon  the  subject  is,  that  bleeding  and  purging 
a^e  spoken  of  by  Hippocrates,  as  common  practices  in 
his  time ;  and  it  may  be  inferred,  had  been  so  for  a  long 
period  before  he  wrote.    We  are  informed  that  the  tem- 
ples of  ^sculapius,  which  arrived  at  the  highest  degree 
of  celebrity,  were  those  of  Cnidos  and  Cos ;  and  that 
they  each  of  them  acquired  a  reputation  for  a  diiferent 
spedes  of  excellence.  The  Asdepiades  who  were  attach- 
ed to  the  former  were  more  strictly  empirical,  and  con- 
fined themselves  to  the  mere  collection  of  facts,  while 
those  of  Cos  approached  more  to  the  dogmatic  system, 
and  attempted  to  blend  reason  witii  experience ;  but  al- 
though there  may  have  been  some  shade  of  distinction 
•between  them,  there  is  every  reason  to  believe  that  they 
were  all  grossly  ignorant,  and  that  thdr  general  charac- 
ter was  very  contemptible. 

After  medicine  had  remained  so  long  in  the  hands  of  Grecimii 
the  priesthood,  and  had  advanced  so  Tittle  under  tiieir  P>»«tow- 
infiuence,  a  ray  of  light  burst  upon  it  from  a  different  P***"* 
quarter.    About  the  end  of  the  sixth  century  before  the 
Christian  eera,  a  spirit  <^  philosophical  research  b^gan 
to  take  possession  of  the  human  mind ;  and  science, 
which  had  hitherto  been  pursued  for  the  most  selfish 
purposes,  and  had  been  mysteriously  concealed  fVoro  the 
vulgar,  was  now  destined  to  fall  into  hands  much  better 
adapted  for  its  cultivation  and  general  diffusion.    Some 
of  Uie  earlier  Grecian  philosophers  appeared  at  this  time, 
and  embradng  the  whole  range  of  nature  in  their  in- 
quiries, they  paid  considerable  attention  to  the  structure 
and  properties  of  the  human  body.     The  first  of  these 
illustrious  characters,  of  whom  it  is  certainly  known, 
that  he  applied  himself  to  the  study  of  anatomy  or  phy« 
siology,  is  Pythagoras.     Although  many  transactions  m  Pytha^^ 
the  lite  of  this  celebrated  man  are  involved  in  muchob-  r«s. 
acurity,  and  bear  a  fabulous  aspect,  yet  there  is  no  doubt 
that  he  devoted  his  whole  time  to  the  pursuit  of  know* 


*  Grateri  oorpu  inacrip.  p.  71.    The  following  are  taken  6fom  the  luins  of  the  temple  of  ^tculapius,  on  an  iiland  in  the  Tyber. 

Hisce  dieboB,  Cajo  cuidam  cseco,  oraeuluin  edidic  Veniret  ad  sacnim  alute^  et  genua  flecteret ;  i  parte  deitra  veniiet  ad  Usfam,  at 
ponetet  5  digitos  toper  altare ;  et  elevaret  manuin,  et  poneret,  super  proprios  ocuUm.  Et  recte  vidit,  populo  pnesente ;  et  eongratulania, 
quod  grandia  miractJa  fieient,  sub  impeiatore  nostro  Antonio. 

Lucio  allecto  laterisdolore,  et  deepoato  ab  omnibus  bominibaa,  oraodum  reddidit  deui.  Veniret  $  et  ex  tiibomo  toQeiet  Cineran^  at 
Qoa  cum  vino  oommisceict,  et  poneict  sup»  latus.     £t  oonvalnit;  et  publioe  gratiaa  cgit  deo ;  et  pmniloa  oongratulatus  est  illL 

Sanguinem  revomenli  Juliano*  desperato  ab  omnibus  hominibus,  ex  oraculo  reipondit  Deus.  veniret ;  et  ex  tribomo  csfieret  nudcos 
pini,  et  oomederet,  una  cum  melie  per  tree  dies.    £t  oonvaluit ;  et  ycniens  publice  gratias  edit,  prcsente  populo, 

Valerio  Apro  milite,  cmco,  oraculum  veddidit  deus. '  Veniret ;  et  acciperet  sanguinem  ex  gaUo  albo,  fdmiscexu  mel }  et  coDyonm  eo^ 
Jioetet,  et  tribus  dicbns  utnetur,  supra  ocvlos.    £t  ?idit  $  «t  veait;  ct  gtatias  egit  publioe^  deo. 
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HMory.  ieilffe ;  ibat,  far  this  purpose^  he  left  his  native  country^ 
and  remained  for  many  years  in  Egypt^  where  he  placed 
himself  mider  the  direction  of  the  priests,  and  was  ini- 
tiated into  all  their  sacred  mysteries,  as  well  as  into  their 
scientific  principles.  It  was  currently  reported  by  the 
«ncient8,  that  he  afterwards  spent  some  time  among  the 
Chaldean  sages  and  the  Persian  Magi,  bat  this  part  of 
his  history  seems  to  rest  upon  mate  doubtful  ai^tnority. 
(Ciceroj  de^H.  5, 29.  Valer.  Maxim.  8.  7.)  When  he  had 
thus  acquired  all  the  infcnmation  which  the  state  of  the 
world  then  afforded,  he  fixed  his  residence  at  Crotona, 
in  the  south  of  Italy,  and  established  a  sdlool  of  pliilo- 
sophy  in  that  city,  which  became  highly  celebrated, 
maintained  its  reputation  foif  a  considerable  length  of 
time,  and  produced  a  very  important  effect  upon  me  ge- 
neral state  of  knowledge*  There  seems  littl^  reason  to 
doubt  that  among  his  other  acquirements,  Pythagoras 
attended  to  the  state  of  the  animal  body*,  and  speculated 
tipon  its  ftinctions..  but  it  appears  no  less  certain,  that  he 
did  not  practise  medicine  as  a  profession,  but  that  what- 
ever  pro^ss  he  might  make  m  this,  or  any  of  the  col- 
lateral sciences,  it  was  more  with  thegeneraTview  of  a  phi- 
losophical  inquirer  into  nature,  than  of  a  physician.  The 
same  thing  appears  to  have  been  the  case  with  some  oUier 
celebrated  men,  who  were  either  his  immediate  pupils,  or 
followed  him  in  the  same  pursuits,  and  adopted  many  <^ 
bis  leading  doctrines.  Among  these  we  may  rank  Em- 
pedocles,  Democritus,  and  f£?raclitus,  who  may  all  be 
considered  as  Pythagoreans,  although  they  had  each  of 
them  their  peculiar  tenets,  and  in  some  respects  deviated 
▼cry  widely  from  the  philosophy  of  their  master. 

It  is  not  easy  to  determine  what  actual  additions  were 
made  to  medicine,  by  the  Grecian  philosophers,  but  it 
is  probable  that  diey  were  not  very  great.     The  state 
of  science  in  Egypt,  whence  their  knowledge  was  de- 
rived, we  have  alreadv  alluded  to.     The  practice  there 
was  entirely  empirical,  and  Was,  at  the  same  time,  com- 
bined with  mudi  superstition  ;  physiology  and  patho- 
Jogy  seem  to  have  been  totally  unknown ;  and  although 
it  nas  been  supposed  that  anatomy  had  made  consi- 
derable advances  in  that  country,  in  consequence  of  the 
oppcxrtunity  which  the  inhabitants  enjoyed  of  examin- 
ing the  dead  subject,  while  they  were  preparing  it  for 
embalment;  yet  when  we  reflect  how  this  operation 
was  performed,  we  cannot  conceive  that  any  great  in- 
sight into  the  structure  of  the  body  could  be  derived 
iram  it.     We  mav  indeed  suppose  that  the  genius  of 
Pythagoras  had  led  him  to  make  some  valuable  addi- 
tions to  the  knowledge  whidi  he  imported  from  Egypt ; 
and  we  are  expressly  told  that  Democritus  dissected 
the  bodies  of  aiumals,  foit  the  purpose  of  discovering 
their  oi^anization.    Yet  the  advantage  which  the  science 
of  medicine  wouki  derive  from  the  labours  of  the  phi- 
loaophera  of  Greece  was  princip^dlv  of  an  indirect  na- 
ture.    It  was  more  by  exdtiog  a  mndness  for  research, 
and  by  giving  their  contemporaries  a  taste  for  inquiry, 
than  by  the  extent  and  accuracy  of  their  observations, 
that  they  are  entitled  to  our  notice  in  tracing  the  his- 
tcNry  of  medicine.     Th^  rescued  it  ftom  the  trammels 
of  superstition  and  mystery,  aiid  what  had  before  been 
^xcgaraed  with  awe  and  reverence,  as  a  fit  subject  for 
those  alone  who  were  favoured  with  supomatural  illu- 
mination, was  now  laid  open  for  generid  investigation. 
The  reasoning  which  they  employed  was  indeed,  for 
the  most  part,  incorrect,  and  was  deduced,  not  from  any 
examiiuitiQn  of  the  laws  (^vitality,  nor  even  from  an  ac- 
curate observation  of  facts,  but  from  diose  speculative 
Qt  metaphysical  prindplesj  which  formed  the  founda- 
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tion  of  their  respective  doctrines,  en  the  nature  of  mat-    Histeiy. 
ter,  and  its  supposed  powers  and  agencies.     Thus  Py-  '■•'■V'"*' 
thagoras  introduced  his  peculiar  notions  about  num- 
bers, and  the  influence  or  the  heavenly  bodies,  Decaa* 
critus  applied  his  h3rpotl]esis  of  atoms  and  a  vacmmi^ 
and  Heraditus  his  theory  of  ethers  and  elements,  to 
explain  the  effects  of  disease.    So  seducing  were  these 
speculations,  and  such  firm  possession  did  they  retain 
of  the  mind,  that  for  manv  ages  diey  formed  the  basb 
of  the  most  esteemed  medical  theories,  and  even  at  this 
day  their  influence  ia  not  entirely  annihilated.  .  If  we 
may  credit  the  assertion  of  Pliny,  {Nat,  Hisl.  xxix.  U) 
Acron  is  the  first  who  is  entiUed  to  the  merit  of  at« 
tempting  the  study  of  medicine  upon  correct  jn-incmles, 
.  and  of  adopting  what  may  be  styled  a  system  of  rational 
empiricism ;  but  we  are  too  little  acquainted  with  his 
history  and  character  to  form    any  certain  condu* 
sion  upon  the  subject     We  must  not  omit  to  notice  Heroditusi* 
Herodicus^  who  is  said  to  have  paid  particidar  attention  Gymnastie 
to  the  effect  of  the  g3rmnastic  exerases,  whi<£  formed  «n«d>c*n*«' 
so  important  an  object  in.  the  education  of  the  Grecian 
youth,  and  to  have  employed  th«n  systematically,  as  a 
means  of  restoring  or  promoting  the  health  of  his  pa* 
tients.   (Plato,  de  Repui.)    On.  this  account  he  is  sWled 
the  inventor  of  the  gymnastic  medicine,  a  part  of  the 
science  which  was  assiduously  cultivated  by  the  an- 
cients, but  we  have  no  direct  history  either  of  his  prin- 
ciples or  his  practice.     The  gymnaaiarchs,  or  superin- 
tendents of  tlie  gymnastic  schools,  tliat  were  establish- 
ed all  over  Greece,  were  obliged,  from  tlie  nature  of 
their  office,  to  possess  a  certain  degree  of  medical  know- 
ledge.    The  health  of  the  young  men  was  entrusted  to 
their  care ;  they  took  charge  of  any  accident  that  oc- 
cured  to  their  pupils,  which  required  surgical  assist- 
ance, and  probably  also  of  their  internal  diseases,  while, 
at  the  same  time,  they  laid  down  sudi  regulations  re- 
specting exercise  and  diet,  as  were  supposed  the  most' 
conducive  to  the  growth  and  vigour  of  the  body.  Scmie 
knowledge  of  the  nature  of  the  human  frame,  and  of  its 
diseases,  must  liave  been  acquired  from  the  ample  ex- 
perience of  those  who  were  connected  with  these  in- 
stitutions, and  we  ma^  presume  that  Herodicus,  who 
was  himself  a  gymnasiarch,  might  in  this  way  require 
some  useful  information. 

With  respect  to  the  state  of  medicine  at  this  period;  Suuofrn^ 
we  may  therefore  conclude,  that  although  it  had  now  dichie  be- 
been  cultivated  in  Greece  800  or  900  years,  yet-  it  had  '**'*  "»P- 
made  but  little  progress.     While  it  remiuned  in  the  P®*^'»*^ 
hands  of  the  Asclepiides,  it  consisted  almost  entirdy  of 
a  routine  of  the  same  empirical  practice,  combined  with  a 
large  portion  of  superstition  and  mystery  ;*  and  when  it 
at  tength  attracted  the  attention  of  tlie  philosophers^ 
and  was  made  to  assume  more  of  the  aspect  of  a  science 
it  was  placed  upon  a  false  foundation^  and  was  render-* 
ed  subservient  to  principles,  most  of  which  were  in 
themselves  fallacious,  and  were  altogether  inapplicable 
to  the  functions  of  the  living  body.     Yet  it  must  be 
confessed  that  the  Pyth^oreans^  conferred  a  real  bene* 
fit  upon  medicine,  bv  bringing  it  more  into  general  no* 
tice ;  and  if  they  did  not  dbemselves  discover  the  direct 
path  of  investigation,  they  at  least  made  it  more  easy 
to  be  detected  by  others. 

It  was  at  this  period,  about  the  middle  of  the  5th  Hippo^ 
century  before  Christ,   that  Hippocrates  appeared,  a  cratti^ 
man  eiidowed  with  talents  of  a  very  superior  oider>  pe* 
culiarly  adapted  to  tlie  cultivation  of  knedical  sciences. 
He  introduced  into  it  a  new  method  of  investigation* 
effected  a  total  revolution  in  l^oth  c^inions  andpiycticf^ 


*  JBB$n,  however,  is  of  a  dificmt  opinion*  Hut  Kar.  ^  17. 
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tfKi  BHttntenra  an  unnvMttfr  suUiiMitjr  cvflr  tlio  minils 
^liis  successora  for  many  centimtB,  so  that  l!y  the  m^ 
maimom  ccmsent  of  poslcritgnty  he  Bw  aoquiied  Ihe  ho- 
noarrfble  appeHatJon  of  tbe  fiilher  of  vodidiift  Hii 
|nHua  marity  and  that  .which  may  be  coimdered  as  layh 
mg  tha  foimdatioB  lor  all  his  eelobri^,  cansiata  in  hia 
Jotacfcuia  die  study  of  the  human  fnasBe  from  die  ph^i 
kaoDhiciiI  systems  of  his  cantenqMraines,  and  ta  apfily- 
ing  mmself  more  to*  the  aocmtite  obserratfion  of  ^ie»* 
noaoenay  than  to  i^staose  speculations  oomMrning  meir 
causes.  His  medical  hypotheses  profess  to  be  the  simple 
dediictim  of  £aols>  and'his  method  of  caie  to  he  foimd* 
ed  upon  a  lational  empiricism^  in  nvhich  his  veasoning 
is  aiwaya  hwlt  upon  the  basis  of  experience.  He  is 
aaid  to  have  been  the  18th  in  lineal  descentfiora  .ffisc*- 
lapitts.  It  appean  that  he  was  brought  up  among  die 
Aadepiadea,  who  belonged  to  the  temple  of  Cos,  tmd 
that  from  his  eaiiiest  youth,  be  had  his  attention  direct- 
ed to  those  pursuits^  to  wlioch  he  devoted  die  remain*- 
der  a£  his  lite.  It  is  not  very  certain  from  what  odier 
souree,  exoe|)t  the  traditionary  records  of  die  temple, 
he  derived  his  information,  but  k  is  generally  supposed 
that  he  studied  philosophy  under  Heraclitua,  ana  me* 
dicine  under  Herodieus.  Considering  the  great  cele* 
brity  which  he  has  since  acquired,  it  is  a  litde  remark- 
able  that  none  of  his  contemporaries,  or  immediate  suc« 
oessors,  have  given  any  accurate  account  of  the  events 
of  his  life ;  but  there  are  sufficient  documents  to  show, 
that  he  resided  at  different  times  in  various  places,  and 
it  is  probable,  that  his  celebrity  caused  him  to  receive 
invitations  from  the  different  parts  of  Greece,  to  attend 
upon  individuals  of  distinguished  rank,  ortocheck^e 
ravages  of  prevailing  epidemics*. 

The  works  that  he  left  behind  him  are  numerous, 
and  many  of  them  nearly  in  a  perfect  state;  but  it  un« 
fertunat»y  ha|^iens;  diat  his  hi^h  reputation  has  been 
the  caose  of  several  treatises  being  attributed  to  him, 
whidi  there  is  every  reason  to  suppose  are  not  genuine. 
Much  learned  criticism  has  been  bestowed  upon  the 
v«dumes  which  are  published  under  his  name,  and  there 
tare  very  few,  even  of  the  most  admired  classical  wri«. 
ters,  noiose  works  have  been  more  frequendy  edited^ 
or  been  the  subject  of  more  learned  commentaries. 
No  circumstance,  indeed,  more  clearlv  proves  the 
latort.  high  estimation  in  which  the  writings  of^  Hippocrates 
hMre  beenat all  times  hdd,  than  the  number  and  ta- 
lents of  those  who  have  been  employed  in  explaining 
and  elucidating  them.    Galen,  who  speaks  of  him  with 
almost  an  extravagant  degree  of  todiusiasm,  perpetually 
refars  to  his  works>  and  devoted  a  great  portion  of 
his  writings  to  amplifying  the  speculations  and  hypo- 
dieses  of  his  predecessor.    Plato,  Celsus,  PKny,  and 
Soidas,  mention  him  with  the  greatest  respect.    Ero« 
tien  paWAed  a  glossary  for  the  pui^Kise  of^  explaining 
the  ooubtful  terms  diat  occur  in  his  writings,  and  at 
the  revival  of  letters,  HoUerius,  Comarius,  Mercurialis> 
Heumius,  Duretus,  Foesius>  and  others,  who  were 
among  the  most  learned  men  of  the  age,  oonceived  that 
they  ooald  not  render  a  more  important  service  to  the 
acience  of  medicine,  dian  by  becoming  the  commenta- 
tors of  Hippocrates,    The  moat  compfete  production  of 
this  kind  is  the  edition  of  Hippocrates  by  Foesius,  in 
^hidi  every  circumstance  connected  with  those  cele- 
brated Metises^  ia  collected  with  the  most  indefatigable 
industry.    He  gives  a  list  of  the  critieisms  and  com- 
mentsnea  whkh  had  been  written  upon  them,  and  it 
appeaw  diifr  at  the  time  wlien  he  made  Ae  cdleo- 


Uis  works. 


den>  no  less  tfattrtdT  difFsfont  aiitib4r»  had  pubUsked    Bisiaiy. 
upondie  subject  of  the  aphorisms  alone.  ^^  y  i^ 

Besides  the  generaJJ!  interest  wl^h  haa  been  expe- 
rienced^ with  respect  to  ai^  circumstance  coittiected 
with  so  criebrated  a  character^  there  are  partieular 
causes  why  his  writings  have  been  the  subject  of  so 
ttttdi  learned  discussion.  To  one  of  these  we  httve  al- 
readv  referred,  the  number  of  works  which  have  been 
&my  attributed  to  him;  and  another  eauae  is  diemu* 
tilated  state  in  which  some  treatises  have  be«n  preserv- 
ed, which  seem  to  possess  the  greatest  dsnn  to  aiithcn* 
tieity,  and  in  the  dmrd  pkoe,  we  may  mention,  das 
abruptness  and  obscurity  of  his  style.  Without  sntar* 
ing  miaiitely  into  these  points,  we  nu^  obaerve>  with 
respect  to  the  ffa^  of  them,  that  it  has  beea  Ihe  prin<« 
eipal  object  with  some  of  the  commentators  upon  Hip* 
pocratea,  from  the  time  of  Erotiea  to  the  present  da^^ 
to  discriminate  between  the  genuine  writings  of  tbe 
father  of  medicine,  and  those  which  have  been  impro* 
perly  attributed  to  him.  Lists  have  been  made  out  by 
different  writers,  and  they  have  employed  much  learn* 
ing  in  defending  tiieir  respective  opinions,  yet  the  re- 
sult is,  that  every  succeeding  author  has  produced  a 
catalogue  different  from  his  predecessor,  and  it  appears 
that  we  are  at  this  time  in  po68essi<Hi  of  litde  more  cer« 
tain  knowledge  upon  the  question,  than  when  it  first 
began  to  be  discussed. 

•  £rotien  is  supposed  to  have  been  the  first  who  form-  CitniBct. 
ed  a  classification  of  the  works  published  under  the  ^^^  ^  ^^ 
name  of  Hippocrates.  Galen,  without  laying  down  a  ^^^ 
regular  canon*  has  stated  his  opinion  respecting  many 
of  them  in  the  course  of  his  commentaries ;  soon  af^er 
the  revival  of  letters,  a  judicious  arrangement  was  pro^ 
posed  by  Merouriaiis,  more  lately  Hdler  has  exereised 
his  sagacity  upon  this  point,  and  it  has  been  still  farther 
investigated  by  the  learned  Gruner.  Mercurialis  di- 
vides the  whole  into  four  classes.  The  first  consists  of 
those  treatises,  which  are  the  undisputed  productions  of 
Hippocrates ;  the  second,  of  those  which  were  drawn 
up  by  his  sons  or  pupils,  from  materials  left  by  htm ;  the 
third,  of  those  which  were  written  by  his  relations  or 
pupils,  upon  his  principles,  but  with  which  he  had  no 
direct  connexion  ;  and  the  fourth,  of  those  with  wbidi 
he  had  no  connexion  of  any  kind,  and  to  which  his 
name  has  been  attached  without  any  foundation.  Gru- 
ner, after  a  very  full  discussion  of  die  aufaject,  reduced 
the  genuine  works  of  Hippocrates  to  ten,  and  Aket^ 
mann  baa,  more  lately,  still  farther  diminished  dieir  num- 
ber to  seven,  a  reduction  which  will  appear  very  con- 
siderable, when  we  bear  in  mind,  that  the  whole  num- 
ber usually  printed  in  the  best  editions,  as  in  tint  of 
Foesius,  amounts  to  more  than  60. 

The  Fooond  cireumstanoe  which  we  mentioned,  the 
mutilated  state  of  the  ^writings  of  Hippocrates,  ofVen 
rendera  it  a  very  difficult  task  to  ascertain  his  meaning 
on  certain  points,  and  has  oonsequendy  given  rise  to 
much  critical  disquisition.  The  imperfections  ntd  in* 
terpolations  that  occur  in  the  manuscripts  of  Hfppo^ 
crates,  are  perhaps  not  mora  nnmerous  than  those  in 
othef  ancient  writings,  but  the  nature  of  the  subject 
greatly  increases  the  difficulty  of  supplying  the  defi- 
ciencies or  rectifying  the  errors.  In  wories  of  science, 
and  especially  of  a  science  which  is  necessarily  obscure 
In  many  of  its  piarts,  the  meaning  and  scope  of  the 
whole  treatise  may  depend  upon  a  single  won),  and 
that  may  possibly  be  a  word  not  to  be  met  with  in  any 
other  contemporary  author.    Le  Clere  furnishes  a  good 


The  aeoouBt  of  his  hsiing  been  at  Alhena  during  the  plsgae  b  probably  not  trae. 
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JUiionr.  UliMtcatioii  ot  Ihe  diftrent  iaterpobilionii  that  mit^  be 
^^nr""^  put  upon  a  train  of  rensoniqg,  Uy  the  Alteration  of  a 
allele  letter^ .and  other  examples^  the  aaae  kind  mifht 
be  quoted. 
|iia«iy)«u'*  The  peculiaritjir  of  Hippocrates'  atyle,  the  third  cir« 
ciUBstance  which  we  mentiooed^  as  having  .given  ooc^ 
aioa  to  an  unusual  number  of  critical  ramarka^  le  adr 
jnitted  by  all  those  who  have  paid  the  BMMit  etienltos 
to  his  writings*  and  whose  learning  enablee  them  U>  be 
the  beat  judges.  (Conrmgii^  Jnlrod,  c.  3.  $  8.;  Clerc^ 
Hist,  i.  S,  80.  Aikiu's  (^.h.  Biog.)  Its  brevity  and 
abruptness  are  ceferred  to  by  Gqlen^  and  the  very,  en** 
cxanium  which  he  passes  opoa  it«  is  itself  a  proof  of  the 
point  in  question.  Even  some  of  the  aneioita,  to  w4ioiii 
the  Greek  language  was  their  native  tpngue,  were  not 
always  able  to  comprehend  hia^aeaning;  and  if  Effotien^ 
who  lived  in  the  first  century  before  Chriat»  thought  it 
necessary  to  write  a  glossary,  to  explain  his  obscure  ex»> 
pressions»  we  vasy  readily  lau^ne  how  great  must  be 
the  difficulty  in  the  present  da^.  Under  these  circum* 
atanceaitbeoomesasttbjectof  estremeunonrtaintj,  to 
determiae  really  what  ave  the  doctrines  of  Hippooratee, 
apd  onnMiiy  points  it  n^ist  be  eoniesscd^  we  can  never 
espeot  to  decide  with  perfect  oonidence.  But  among 
the  different  fl|)ini0Qs  that  have  prevaSed^  there,  ane 
tooie  treatiaei  which  all  ericies  agioee  in  oanaidenoff.  as 
Mnnine^  and  with  rei^^t  to  some  principlciB*  bcrtn  ef 
theory  and  of  practtcf^  they  are  ao  fireouently  m&rped 
to,  aod  SO' fully  explaiaed  in  difiemnt  pkeee*  that  even 
aliould  there  be  any  doybt  oencerning  an  individual 
pasflHge»  there  are  others  auffioiendy  numeious  to  anp»- 
port  ita  authority.  Our  limits  will  not  permit  oa  to  en* 
ler  farther- into  these  discussions,  but  the  |;reat  eele^ 
Jbrity  of  the  author,  and  the  real  value  ef  his  adoiow^ 
ledged  productions,  will  render  it  proper  for  us  to  gtre 
41  summary  of  his  opinions^  and  to  pomt  oMt  the  eactent 
4tt  the  improvement  which  he  effected  in  medicine* 

Inestimatii^  the  menits  of  Hippoceateg,  we  Aall 

.briefly  consider,  in  successions  his  ^enerid  pcinoiplea  in 

philosc^y,  hia  physiology,  his  pathokn^,  his  amu> 

temy,  and  laatlyj  hia  talents  as  a  practitioner.     It  has 

been  already  stated*  that.  Hippocrates  derivod  his  phi^ 

losophy  firom'the  sohoolof  Ua^ditus,  who,  although 

easentuUy  a  Pythagavea%  is  generaUy  regaiKied  aai& 

founder  of  a  distinct  sect,  to  which  his  name  is  ath' 

tadied.     His  leading  doctrines  were,  that  fm  is  the 

origin  of  all  tilings;  that  it  consists  of  minute  partides, 

which  are  in  perpetual  motieu ;  and  that  by  the  osili- 

aion  and  combustion  of  these  etberial  portidltt,  and  by 

the  different  degrees  of  density  which  the  oompounde 

.acquire,  the  four  elements  are  produced.    (Enfield's 

Hisi.  Phil.  b.  iL  c  1^  n.  441.)    Manjr  traces  of  thie 

doctrine  may  be  found  in  the  writnws  which  are 

ascribed  to  Hippocrates;  but  it  iaremarCsd  by  Celaos, 

as  refleatBpg  the  greatest  credit  upcm  his  wisdom  and 

sagaoly,  that  he  first  separated  medicine  from  phaoeg. 

phy.    His  principles  were  not  aaaumed  d  prion,  as 

waa  the  case  with  hia  predecessc»s  and  oomerapoKariei^ 

but  he  professed  to  derive  his  knowledge  from  eiqpe^ 

rienoe^  and  to  ekamine  how  £ir  eabemal  oireumstsaioeB 

actuaUy  affected  the  connitutien  and  Ibnetions  o£  the 

.body*     Although  hia  exeoutien  ie  net  in  cviery  ]». 

jtanpe  e^ual  to  his  des^,  yet  he  proceeded  upon  a 

49Hvect  method  oS  inveatigalKm;  imd  thure  aee  few 

among  his  nuinereua  suooessers»  until  the  middle  ef 

the  iasC  eentui^>  who  have  kept  hypodieaia  more  in 

aul^eetion  to  ctosrvatien,  or  nave  permitted  thcary 

to  mierfirre  lesa  with  pmetioer    fas  commois  with  ttie 

iUtPVfie  e£  PyONitfraiw  be  idepied 


Frioeiplct 
or  his  phU 
loiophj. 


which  we  •oonsider  as  Mslly  unlbundedt  a»d  othees    Hlstsry . 
whidi  we  cannot  but  rtgtacd  as  absurd ;  but  we  have  ^*nr*^ 
season  to  believe,  tliat  he  possessed  an  eztenave  ao- 
quaintance  with  many  bnanches  of  soienee,  and  that  he 
omitted  no  means  of  acquiring  all  the  mfonnaltien 
which  the  age  afforded- 

In  his  physiology  we  ebeerve  many  traces  of  the  Physiolcgj. 
Pythagoi^esn  philosophy;    but,  along  with  these,   a 
laige  proportion  of  what  sf^jeers  to  be  origmal,  or,  at 
least,  what  hea  net  bewi  ti-aced  to  any  other  souicew 
One  of  his  leading  tenets  Is,  that  a  prinoiple  which  he 
styles  nature,  ipi*m,)  directs  and  superintends  all  our 
QQrp€ireal  actions  and  movements.    To  this  principle 
he  attribules  a  kind  of  intelligenee ;  and  he  conceives 
that  one  of  its  most  imfMrtwH  efikes  ia  to  attach  to  the 
body  what  is  beneficial,  and  to  reject  from  it  what 
wmild  prove  iiimriona««-a  sentiment  which^  althou^ 
ezqfiressed  in  dimanent  ways,  and  dolhed  in  a  more  ee 
less  mysterious  fiwm,  has  continued  to  be  a  popular 
docbrine  to  the  present  day.     Besides  this  nature 
which  ia  regarded  as  the  prime  agent,  there  are  etiher 
aubovdinate  princqiles  or  fisM^ulties,  (>>wryinf,)   which 
are  active  in  the  production  of  the  diflcrent  ninctions. 
Witih  respect  to  the  body,  he  eonoeivee  it  to  be  oomi- 
posed  of  three  kinds  of  suhstmoes,  soHds,  Hwda,  ami 
spirits^  which  are  themselves  formed  by  diflfetegt  osaa^ 
famatiosiB  of  the  four  primary  elements*    The  natmre 
of  the  body  is  materkliy  affected  hf  the  four.ekments 
which  enter  into  its  ootnpBeition^  as  wdl  as  by  the 
ibur  qualities,  of  hot,  ctAd^  mobt,  and  diy;  whitm,  by 
dieir  reqiectiye '0omi>ination8  and  proportians,  prednce 
the  four  tempcnunents :  these  ase  considered  as  origi- 
nal predispositions  existmg  in  the  body,  influencing 
betfi  its  mental  and  aorpoMal  character,  and  laying  a 
ftundstien  for  the  diseases  to  whioh  tbe  individusT  ia 
•espedalfy  liable.     In  his  account  of  the  diffiarent  fiuics> 
tions  of  the  body^  although  we  observe  many«  marks  of 
sagncfty  andaoiitoness^  yet  he  must,  upon  the  whol^ 
be  considered  as  possessing  no  very  aecnrato  ttiKanat^ 
tion.    His  acquainUmoe  witii  the  stmctnre  of  die  parts 
waa  very  Hmited^  but  little  was  known  dbont  the  m^ 
•ture  a£  the  extasnal  agents  which  influence  the  cocb 
poreal  organs,  while  the  use  of  the  omma  thcmsrivea 
was  mcruy  derived  from  eonjeetnre,  vniidi  was  often 
▼ague,  and  resting  upon  fake  analogies.    There  is  also 
a  degree  of  inaccuracy  in  the  use  of  his  terms,  which 
is-  both  the  effatt  and  the  cause  of  an  tmper&ct  stato 
of  the  science.    He  employe  the  same  word  to  signify 
an  artery,  a  vein,  and  a  nerve,  (^>^i4'>)  and  he  con. 
flrandanermes  wiUi  tendons.     He  speidis  in  an  onin- 
teUigihle  manner  of  the  spirits ;   by  which  he  some* 
times  seems  to  mean  what  has-  in  medem  times  been 
styled  the  nervous  fluid,  and  has  been  conceived  to 
be  the  immediate  source  of  sensation,  while  at  other 
thnes  he  afqdics  the  same  term  to  what  can  bear  no 
relatian  to  this  agent.     In  some  places  the  veins  are 
spoken  of  as  the  organs  by  which  these  spirits  are 
conveyed  to  the  difiemt  parts  of  the  body,  while  the 
caramon  centre  of  sensation  is  supposed  to  reside  in 
the  left  ventariele  df  the  heart. 

The  nathology  of  Hippocrates,  as  might  be  expected,  Patholon 
is  eqnafly  inceereot  wiUi  his  pfa3^iology^  and  indeed  it 
abounds  even  mooe  in  speculations  and  hypodieeea, 
which  we  now  regard  m  completely  wit&out  feunda. 
tion.  He  supposes  that  the  atan  iiav«  an  influence 
•over  the  body;  a  doctrine  which  was  probahiy,  in  ehe 
•firat  instance,  derived  ihom  the  Chnuleans;  and  he 
ndopted  the  mystarttwa  opinioaw  <^  i'ydhagoras;  re>» 
speetingtfaeKwcvh  power  e^patHieidar  mnakrsi    Ife 
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Tf If  1017.  attributed  many  diaeases  to  air,  which  enters  the  sto-  concludes,  that  the  knowledge  which  Hmpocralei  poa-  Htatorr. 
'^-^  —  mach  along  wiUi  the  food  and  drink,  and  is  afterwards  sessed  of  anatomy  was  both  very  imperfect  and  very  ^■■nr"*^ 
-carried  both  into  the  solids  and  fluids,  and  dispersed  incorrect.  Hist,  de  Med,  1  3.  3.  See  also  Lauth,  Hitt. 
all  over  the  body.  This  air  serves  the  purpose  of  dAtuU.  and  Goulin,  Art.  Medecine,  Encyc.  Mdh. 
cooling  the  blood ;  but  if  it  exist  in  too  large  a  pro-  But  it  is  on  his  correct  description  of  diseases,  his  sa-  Pnicticat 
portion,  it  repels  the  vital  fluid  from  the  extremities  sacity  in  farming  prognoses,  and  his  skill  in  laying  *^^ 
and  surface  to  the  internal  parts,  where  it  produces  down  the  diagnostic  sj^mptoihs^  that  the  high  reputa* 
obstruction,  sometimes  terminating  in  fever,  and  at  tion  of  Hippocrates  was  origimtUy  acquired>  and  upon 
•other  times  in  inflammation.  But  the  most  import-  which  it  ultunately  depends.  He  is  said  to  have  been 
ant  of  the  doctrines  of  Hippocrates  on  diis  subject  the  inventor  of  clmical  medicine ;  and  he  probably  has 
was,  that  the  fluids  are  generally  the  seat  of  disease ;  as  just  a  claim  to  the  invention  as  can  be  given  to  any 
a  doctrine  whidi  laid  the  foundation  for  the  humoral  one,  with  respect  to  a  science  which  depends  more  up-i 
pathok^y,  and  formed  the  basis  of  all  our  mediod  on  a  gradual  accumulalion  of  knowledge,  than  the  dis- 
liypotheses,  until  the  commencement  of  the  1 8th  cenr  covery  of  any  insulated  fact  or  particular  nrindple.  He 
tury.  Besides  the  four  elements  and  the  four  quails  is  certainly  the  first  writer  of  whom  we  have  any  cor- 
ties  which  enter  into  the  constitution,  and  influence  rect  in^rmation,  who  accurately  stated  the  phenomena 
^e  physical  properties  of  all  material  substances,  the  of  disease,  and  generalised  the  symptoms  of  particular 
'body  was  supposed  to  consist  principally  of  four  fluids  cases,  so  that  we  are  able  to  recognize  them  from  his 
or  humours,  blood,  bile,  phlegm,  and  black  bile.  Ac-  description,  although  made  so  long  ago,  and  under  such 
<»rding  to  the  predominancy  of  one  or  other  of  these  different  circumstances*  His  coimnmtators  have  veiy 
fluids  m  the  body,  it  acquired  its  peculiar  tempera-  minutely  examined  the  nature  of  the  morbid  affections 
ment,  and  they  also  are  conceived  to  be  the  immediate  which  are  mentioned  by  Hnppocrates ;  and  it  hiis  been 
4:ause  of  disease,  by  their  respective  excess  or  defl-  said,  that  there  are  no  less  tnan  500  which  he  has  ^^ 
ciency.  Hence  one  of  die  most  important  noints  to  tinctly  detailed,  and  to  which  he  has  asskrned  specific 
.l>e  attended  to  in  practice,  is  the  due  regulation  of  names.  In  this  brief  sketch  we  fiAiall  onfy  be  able  to 
these  humours,  and  this  is  to  be  attained  principally  point  out  a  few  of  the  leading  principles  which. guided 
by  the  evacuation  of  such  of  them  as  exist  in  too  great  nis  practice,  aiid  the  indications  of  cure  to  whidi  he 
quantity.     The  doctrine  of  crises  and  critical  days    particularly  directed  his  attention. 

forms  an  important  part  of  the  pathology  of  Hippo-        The  great  principle  which  infinenced  the  practice  of  Gmerm 
crates. .  By  the  crisis  of  a  disease  he  appears  to  nave    Hippocrates,  is  the  existence  and  action  of  what  he  pnncipiM 
understood,  any  sudden  change  in  its  symptoms,  ac-    calls  nature,  and  its  superintending  power  over  idl  the  ^^  ^^'. 
companied  by  a  spontaneous  evacuation ;  and  many  of    functions  and  movements  of  the  body.     He  supposed  P<^<^^^c^ 
iiis  observations  on  this  subject  are  still  considered  as    that  whenever  the  system  was  deranged  by  any  disturb- 
.correct     He  farther  conceived  that  there  was  a  ten-    ing  cause,  the  efforts  of  nature  were  always  directed  to 
.dency  in  certain  diseases  to  produce  this  crisis  on  par-    rej^  the  injury ;  and  thi^  the  only  object  of  the  phy^* 
Ocular  days,  an  opinion  which  he  advanced  as  the  re-    sician  was  to  watch  over  these  efforts,  end  to  repress  or 
ault  of  observation,  and  which  is  still  supposed,  by    excite  them  according  to  circumstances.     This  opinion 
jM>me  writers,  to  be  not  entirely  without  foundation ;    ^nerally  led  him  to  adopt,  what  we  should  now  call, 
yet  there  is  reason  to  suspect  that  it  originated  from  a    inert  practice,  as  he  sddsm  made  any  great  effort  to 
Jblse  theory,  and  that,  at  all  events,  it  was  pushed  to    <xiunteract  the  morbid  symptoms,  or  even  to  curtail  the 
•an  unwarrantable  extent     Among  his  general  doc-    duration  of  a  disease.     The  second  principle  was,  that 
trines  of  disease^  he  laid  much  stress  upon  the  op&-    €very  disease,  or  at  least  that  every  disease  which  is 
ration  of  external  agents,  and  particularly  upon  tem-    sufficiently  acute  or  definite,  to  enable  us  to  mark  its 
perature,  moisture,  and  the  peculiar  condition  of  the    whole  progress,  must  terminate  by  a  critical  evacuation; 
atmosphere,   the  effects  of  which  were  obvious,   al-    and  that  as  diseases  originate  from  the  prevalence  of 
though  the  cause  was  often  obscure.      In  all  these    some  morbid  humour  existing  in  the  body,  so  the  cure 
points  it  is  admitted  that  he  made  many  correct  ob-   .must  necessarily  be  effected  by  the  discharge  of  this 
servations,  nnd  that  he  displayed  a  degree  of  sagacity    humour.     The  humours,  as  has  been  already  observed, 
.which  has  seldom  been  suipassed.  were  reduced  to  four  primary  ones,  and  it  was  supposed 

There  has  been  much  controversy  respecting  the  ana-  that  there  wer^  means  by  which  each  of  these  humours 
■tomical  knowledge  of  Hippocrates ;  some  of  his  com-  might  be  specially  acted  upon,  so  as  to  promote  its  dis- 
jnentators  have  not  hesitated  to  ascribe  to  him  an  ao-  charge.  A  third  principle,  which  we-crflenmeet  with 
wquaintance  with  the  structure  of  the  body,  approach-  in  the  writings  of  Hippocrates,  and  which,  in  some 
ing  to  the  accuracy  of  modem  times ;  and  it  has  even  measure,  appears  contrary  to  his  leading  doctrine,  of 
been  asserted  that  he  understood  the  circulation  of  the  the  all-sufficient  energy  of  nature,  is,  that  a  disease  is  to 
blood,  as  it  was  afterwards  described  by  Harvey.  But  be  cured  by  inducing  a  contrary  or  opposite  state ;  if  it 
this  is  without  foundation.  Indeed  there  is  every  rea-  depend  upon  repletion,  we  are  to  use  evacuation  ;  if 
son  to  believe,  that  his  knowledf^  of  anatomy  was  very  .upon  evacuation,  we  are  to  employ  repletion ;  if  any  of 
limited,  and  that  it  was  chiefly  <lerived  from  the  cz-  the  four  qualities  are  in  excess,  as  for  example,  moisture 
temal  appearance  of  the  body^  or  from  an  occasional  or  dr3me8s,  we  must  endeavour  to  induce  the  contrary 
itaspection  of  the  internal  parts  of  brutes.  Indeed  it  qualities.  Such  a  mode  of  reasoning  is^  no  doubt,  in 
is  not  certain,  that,  in  this  department,  Hippocrates  its  principle  correct;  but  it  will  be  fbund>  that  in  tfa« 
materially  surpassed  his  contemporaries ;  a  circumstance  execution  of  his  plan,  he  often  attempted  imposatble  in- 
which  is  to  be  attributed  to  the  difficulty  of  obtaining  dications,  and  not  unftequently  employed  means  little 
anatomical  knowledge  at  the  period  when  he  lived,  and    adequate  to  insure  the  desired  effect 

which  reflects  no  discredit  •eitner  upon  his  understand-        With  respect  to  the  remedies  that  were  used  by  Ripi.  Bcoic^ 
ing  or  his  industry.     Le  Clerc  enters  into  a  long  dis-    poorates,  it  will  appear  from  the  tendency  of  his  pathos  wtiidi 
iniBsion  on  this  subject ;  and  after  examining  each  part    logical  doctrines,  tnat  they  consisted  principally  of  eva* 
lOf  it  in  detail^  with  hia  usual  learning  and  candour^  he   coants*    Among  the  evacuaats^  those  i»or  which  he 
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Hfttoiy.   most  depenaed  t^ert  irargatiTes,  ami  of  these  he  woi  in  from  the  spedme&f  ft  hii  epmioa*,  which  tfe  tmu-    HtotMy, 
^— V—  the  habit  of  prfscribhig  a  great  variety,  dilfiering  much  mitted  to  ui,  it  does  not  appear  that  his  physiology  and  ^^  t  — 
in  their  degree  of  activity,  and  in  their  supposed  power  pathology  were  more  correct  dian  those  or  his  predft- 
of  operating  upon  different  parts  of  die  system ;  he  also  oessors.    Another  physician  of  ancient  Greece,  that  re- 
employed diuretics  and  sodorifics;  drew  blood  both  by  quires  to  be  noticed,  is  Chr^ppus,  who  became  fa-  Chfysli^ 
the  lancet  and  by  salification,  employed  the  cupping  moos,  rather  from  the  innovations  which  he  made,  and  pus. 
glasses,  inserted  issues,  and  used  unections.    JHe  was  from  his  decisive  condemnation  of  former  opinions  and 
.fond  of  external  applications,  and  had  sreat  fiuth.  in  practices,  than  from  any  real  improvements  which  ho 
the  efficacy  of  ointments,  liniments,  and  cataplasms,  efected  in  the  science.    He  is  said  by  Pliny,  **  to  have 
His  materia  medica,  as  we  learn  from  his  oommenta-  overthrown,  Ysy  an  extraordinarjr  talent  for  argumenta* 
tors,  was  tolerably  ample,  idthough  many  of  those  sub*  ticm,  the  maxims  of  the  physicians  who  had  preceded 
stances,  which  we  now  regard  as  the  most  powerfid  re-  him,"  a  remark  which  is  confirmed  hy^  the  account  of  > 
medics,  were  unknown  to  him.    The  active  metallic  Galea.    Among  the  new  principles  which  he  adopted^ 
preparations  were  not  introduced  into  medicine  until  we  are  informed  that  he  never  admitted  the  employ- 
long  after  his   time,  the  spiritous  and  ethorial  com*  ment  of  bleeding,  and  that  he  disliked  all  active  puiga- 
pounds  were^  likewise  unknown,  while  anodynes  and  tives,  firom  whidi  brief  account,  we  may  venture  to 
narcotics  were  seldom  had  recourse  to.   Uponthewhole,  condode,  that  he  deprived  himself  of  some  of  the  inost 
we  regard  Hippocrates,  as  one  of  diose  geniuses  who  powerful  instromenta  of  his  art,  and  that  his  practice^ 
are  destined  to  appear  in  the  infimcy  of  science,  and  if  not  positively  injurious,  must  have  b^n  feeble  and 
raise  it  at  once  to  a  state  of  comparative  perfection*  inefficient 

Like  Homer  and  Shakspeare  in  epic  and  dramatic  poetry.  Besides  those  who  employed  their  whole  time  in  the  puts, 

and  like  Midiael  Angelo  and  Rimhael  in  the  art  of  ds«  study  of  medicine,  or  who  pursued  it  as  thehr  sole  prow 

8i|;n,  Hippocrates  not  only  createa  medicine,  but  brought  fession,  we  must  not  omit  to  mention  two  characters  of 

it  to  a  state  of  advancement  which  it  did  not  surpass  the  highest  lepattftion  for  their  general  sdenoe,  Plato 

for  many  centuries.  and  A^stetle^  both  of  whom  devoted  a  poition  of  theit 

researches  to  the  investigation  of  those  branches  of  n»« 

CHAP.    n.  tural  knowledge  that  are  nearly  connected  with  medif 

dne.    They  are  too  well  known  to  render  it  necessary 

The  Kcond  Period  of  the  History  of  Medicine  Jirom  the  for  us  to  give  any  account  of  their  history  or  pursuits. 

Death  ^  Hippocrates  to  that  of  Galen,  In  the  extent  of  their  information,  both  with  respect 

to  physical  and  moral  science,  they  occupied  the  first 
SaceHson      '^^^  powerful  influence  which  the  talents  of  Hippo-  ranic  among  their  contemporaries,  and  for  manv  cen- 
•r  Hippo-    crates  had  on  the  science  of  medicine,  and  the  revoiu*  turies  thev  enioyed  an  almost  unrivalled  share  of  oele« 
craut.        tien  which  he  effected  by  his  writings,  brought  it  into  brity.    Plato  has  left  no  work  which  can  be  considered 
a  state,  in  which  it  remained  for  a  considenble  length  as  prdessedly  treating  upon  am  draartmeot  of  medi* 
of  time  without  much  alteration.     According  to  the  cine ;  but  in  his  dial^ue,  entitled  Twueust  he  has  tn-* 
custom  of  the  age,  he  transmitted  his  art,  embellished  tered  into  many  physidlogicaL  speculations,  and  stated 
with  all  the  improvements  which  he  introduced  into  it,  his  opinions  respecting  the  nature  of  many  of  the  powers 
to  his  sons  Thessalus  and  Draco,  and  to  his  son-in^  and  Ainctions  of  the  IxKiy.    But  it  does  not  appear  that 
law  Polybus.    They  appear  to  have  supported  the  cre^  the  science  has  benefited  by  his  labours  r  he  seems  not 
dit  of  the  family,  and  toe  latter  especially  is  considered  to  haveapplied  himself,  in.  any  degre,e,.  to  the  acquisi« 
as  havin|f  written  some  of  the  treatises,  whidi  are  ak  tion  of  actual  knowledge,  but  to  have  been  merely  en- 
ways  pnnted  along  with  the  works  of  his  father-in-law.  gaged  in  forming  hypoUieses,.  and  those  c^ea  founded 
We  do  not  learn,  however,  that  they  made  any  import-  upon  the  most  vague  and  fanciful  analogies,  and  strong- 
ant  improvements;  nor  among  the  number  of  those  ly  tinctured  with  the  my  sticsl  spirit  which  pervaded  all 
who  devoted  themselves  at  this  period  to  the  study  of  his  writings.    Stanley's  Hivt  ^Phil,,  c.  17.  p.  25» 
medicine,  do  we  meet  widi  any  of  distinguished  oelo>  The  genius  o£  Aristotle,  and  the  course  in  which  it  Arbtstlc 
Bloclssi      hri^,  until  Diodes  of  Carystus.     He  is  characterised  was  directed,  were,  in  many  respects,,  better  adapted 
by  Ijt  Clerc  as  the  first  physician  who  had  acquired  for  the  improvement  of  medicaL  Knowledge  than  that 
any  celebrity  since  thit  time  of  Hippoorates.    Except  of  Plato.    He  devoted  a  considerable  nortion  of  his 
some  fragments,  and  those  of  doubtful  authority,  none  time  and  attention  to  the  prosecution  n  physical  sd- 
of  his  works  have  come  down  to  our  times ;  and  we  ence,  and  he  left  some  treatises  expressly  on  the  sub- 
know  little  of  hisp^Mioular  opinions,  or  of  the  indivi-  ject  of  physiology.     He  was  the  first  among  the  an> 
dual  improvements  which'he  introduced  into  medicine:  cients  who  advanced  comparative  anatomy  and  natural 
but  we  are  informed,  that  in  his  philosophy,  he  adopt-  history  to  any  considerable  degree  of  pmaction;  and. 
ed  the  teneU  of  Pythagoras ;  and  we  learn  from  Galen,  he  both  enjoyed  great  advantages  for  obtaining. infor« 
that  in  his  fundamentiu  principles  of  practice,  he  did  mation  on  these  topics,  and  cultivated  these  advantages 
not  materially  differ  from  Hippocratea.  with  much  assiduity.    The  influence  which  Aristotle 
The  next  physidan  wIm^  reputation  was  so  consi-  possessed  over  the  minds  of  posterity  was  considerably 
derable,  as  to  entitle  him  to  be  mentioned  in  this  brief  greater  than  that  of  Plato,  or  any  other  individual  ;,so     * 
fnixi^go,^  sketdi,  is  Praxagoras  of  Cos,  who  was  of  the  frmily  of  Sbat,  for  nearlv  2000  years,  he  must  be  considered  as 
the  Asclepiades,  and  the  last  of  this  race  that  arrived  at  having  reigned  absolutely  over  the  opinions  of  manlcin^ 
any  distiuffoished  esunence.    Except  the  mere  fiul  of  in  dl  oranches  of  philosophy,    it  is  admitted  that  he 
Ids  general  celebrity,  we  hai^e  few  traces  left,  either  of  had  an  extensive  acquaintance  with  natund  objects,  and 
his  personal  or  literary  history.  He  is  said  to  have  paid  was  a  diligent  observer  of  physiosl  phenomena ;  but 
anucb  attention  to  anatomy,  to  have  made  observations  notwithstanding  this  quality,  and  the  actual. advances 
on  the  pnlse^  and  to  have  been  dbtinguished,  as  well  which  he  made  in  science,,  it  may  be  doubted  whethtt 
by  his  extensive  knowledge,  as  by  the  great  use  which  the  ultinuite  effect  which  he  produced  was  not  unfavouiw 
lie  made  of  reasoning  in  support  of  his  doctrines ;,  but  able.    After  the  revivaLof  letteniy  he  obtained  so  com#^ 
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fdece  an  aaeendaneyover  the  minds  of  all  learned  men. 
and  WAS  regarded  with  tnich  a  degree  of  superstitiout 
Teneration,  'that,  for  a  long  period,  no  one  dared  to 
dispute  his  authority,  or  even  to  extend  their  inqairies 
beyond  the  limits*'wbich  he  had  prescribed  to  them. 

For  nearly  a  century  after  the  death  of  Hippocrates, 

Greece,  continued  to  be  the  exdusive  seat  of  medical 

knowledge,  when,  in  consequence  of  the  establishment 

of  the  library  and  museum  at  Alexandria,  by  the  Pto* 

lemies,  it   was  transplanted  into  Egypt     From  this 

^  time  Alexandria  was  the  great  school  of  medicine  that 

was  resorted  to  by  all  countries ;  a  pre-^eminence  which 

it  retained  for  many  ages.     Among  the  founders  of  the 

Alexandrian  school,  or  at  least  among  the  eariiast-and 

most  celebrated  of  its  professors,  were  Erasistratus  and 

Herophilus.  There  is  some  uncertainty  respecting  bodi 

the  exact  period  and  the  place  (^  their  nativity,  as  well 

as  about  the  subsequent  events  of  their  lives,  nor  have 

eny  of  their  works  been  tvaasmitted  to  ua ;  bat  from 

the  accounts  of  Galen,  Coelius  Aurelianus,  and  others, 

we  have  much  interesting  information  about  th«r  opi- 

nioos,  and  the  improvements  which  they  introduoed 

into  rae^Kcine.    Their  names  are  recorded  in  oonjuno- 

tion  widi  each  other,  as  being  the  first  who  dissected 

the  human  subjsct,  the  bodies  of  criminals  having  been 

granted  them  by  the  king  for  this  purpose;  and  there 

was  a  current  fepoit  among  the  ancients,  that  they  were 

Krmitted  to  open  the  bcxiies  while  they  were  still  aliTes. 
it  this  was  probably  an  exaggerated  statement,  de* 
pending  upon  the  superstitious  horror  that  has  prevail* 
ed,  in  all  ages,  against  the  examination  of  the  human 
body,  even  after  death.  They  are,  however,  univer* 
aally  allowed  to  have  been  the  first  who  obtained  any 
correct  notions  of  anatomy,  and  who  possessed  the  op- 
portunity of  pointing  out  the  difference  between  the 
structure  of  tne  human  body  and  that  of  brutes.  They 
ascertained  many  new  and  important  facts  respecting 
the  brain  and  the  nerves^  and  are  stated  to  have  disov 
vered  the  valves  of  the  heart ;  and  there  is  some  rea* 
eon  to  suppose  that  they  had  an  imperfect  knowledge 
even  of  the  lacteals.  It  does  not  however  appear,  that 
their  physiology  and  pathology  were  much  improved  by 
their  anatomical  discoveries.  Erasistratus  supposed 
tiiat  the  blood  was  naturally  all  lodged  in  the  veins, 
while  the  office  of  the  artenes  was  to  contain  merely 
air,  «nd  that  the  cause  of  inflammation,  and  many  other 
diseares,  depended'  upon  the  blood  getting  from  the 
veins  into  the  arteries.  ( Pliny  ;  Galen,  De  Diff,  PuU, 
lib.  ii.  cap.  S.)  He  was  the  pupil  of  Chrysippus,  and 
adopted  ail  his  prejudices  against  bleeding  ana  purging, 
which  were  strengthened  by  his  own  nypothesis  re- 
specting the  offices  of  the  dinerent  parts  of  the  sanguis 
leroos- system.  It  seems  that  he  made  use  of  very  few 
powerful  remedies  of  any  description,  and  that  he  in 
general  trusted  the  cure  of  diseases  more'  to  the  re^u- 
htion  of  the  d^et  than  to  medicine.  The  anatomical 
fame  of  Herophilus,  although  commonly  blended  with 
dlat  of  Erasistratus,  has  gained  a  still  higher  d<^greeof 
estimation ;  and,  from  the  concurring  testimony  of  the 
ancients,  we  cannot  hesitate  to  admit  that  he  made 
many  improvements  ih  the  science  of  the  first  import- 
nnce.  From  the  same  authority  we  learn,  that  he  paid 
particular  attention  to  the  pulse,  (Galen,  De  Venas  Sect.) 
wMch*  before  his  time,  had  not  been  much  noticed*; 
but  he  seems  to  have  attempted  to  introduce  into  prac* 
tioe  a  number  of  minute  distinctions  concerning  it,, 
whidi  were  derived  more  firom  hypothesis  than  firom  ac- 
toil  obaer  vation> 
About  the  period  when  the  achool  of  Alcxandxiafirat 


rose  into  estimation,  a  remaikable  schism  tock  place  in  Hiitorf. 
medicine,  v^hich  was  the  subject  ^of  Jong  «na.warm  "^ y^ 
controversy  among  the  ancients,  and- subsists,  in  a  eer- ^^^'"'^^ 
tain  degree,  even  to  the  present  day.    This  was  occa^  ^cf .Ti'' 
aioned  by  the  rise  of  the  two*  rival  sectSj^  the  dogma* 
tists  and  the  empirics.    The  great  point  a£  dispute  be- 
tween the  two  parties  that  engaged  in  this  controveriy, 
was,  how  far  we  are  to  introduce  theory  into  medicine» 
or  in  what  degree  it  is  to  influence  our  practice.    Ac- 
cording to  the  dogmatists,  or,  as  they  .are  sometimee 
called,  the  rations^sts,  before  we  attempt  to  cure  dis« 
eases,  we  are  to  make  ourselves  .acquainted  with  die 
structure  and  functions  of  the  body,  with  the  change 
which  are  produced  in  it  by  various  morbid  causes,  and 
with  the  action  of  remedies  in  removing  or  countemct- 
ing  them.    The  empiries,  on  the  contrsry,  maintaint 
that  the  knowledge  which  the  dogmatists -suppose  to 
be  necessary  is  not  to  be  attained ;  tbat,  by  Hiur  utmost 
eflbrts  and  most  elaborate  researches,  we  can  never  ac« 

attire  that  insight  into  the  operations  of  the  animal  bcH 
y  which  will  serve  to  direct  our  practice ;  and,  conse* 
3uent]y,  that  our  sole  guide  must  be  experience,  either 
erived  from  personal  observation,  or  the  testimony  of 
others.     It  is  not  easy  to  determine  with  certainty  to 
whom  these  sects  owe  their  or^ior    The  dogniatista 
have  been  anxious  to  claim  Hippocrates  as  their  rounder; 
but  although  he  of  ten.  employee!  theoretical  reasoning  to 
illustrate  or  explain  his  practice,  and  not  unfrequently 
appears  to  have  adopted  a  certain  plan  of  treatment,  in 
consequence  of  some  hypothetical  opinions,  yet  his  lead* 
ing  principle  was  always  'to  prefer  observation  to  hy- 
pothesis, and  to  make  experience  his  guide*  whenever 
It  could  be  obtained.    We  are  informed,  however,  that 
his  sons  or  descendants  were  lesis  cautious  in  this  re- 
spect than  their  ancestor ;  and  it  seems  to  have  been  the 
general  opinion  among  the  ancients,  that  to  them-the 
origin  of  the  dogmatists  is  to  be  attributed.    We  may 
presume,  that  the  errors  and  inconsistendes  that  would 
necessarily  ariscfrom  proceeding  upon  the  very  imper- 
fect knowledge  of  the  human  body  which  they  posseaa- 
ed,  would  tend  to  produce  the  opposite  extreme ;  that 
an  unwarrantable  and  excessive  disrelish  for  all  theore- 
tical reasoning  would  be  induced ;  and  that  a  founda- 
tion would  thus  be  laid  for  that  state  of  opinion  which 
gave  rise  to  the  doctrine  of  the  empirics.    To  whom 
die  regular  establishment  of  the  sect  is  due,  or  by  whom 
the  tenets  were  first  maintained  in  a  systematic  ibrm,  is 
a  point  that  was  controverted  even  among  the  ancienta  ; 
so  that  there  ie  Httle  probability  of  our  being  able  to 
arrive  at  any  certainty  on  the  sul^ect  in  the  present  day. 
Pliny  has  ascribed  the  origin  of  this  sect  to  Acron  of 
Agrigentum,  who  was  contemporary  with^  or  even 
prior  to  Hippocrates,  and  others  have  attributed  it  to 
Philinus  of  Cos,  who  was  a  pupil  of  Herophilus  ;  but 
Celsus  positively  mentions  Serspion  of  Alexandria,  aa 
the  first  who  decisively  supported  the  doctrine,  that 
theoretical  reasoning  is  of  no  >avail  irt  -medicine,  mnd 
that  our  sole  dependence  is*  to  be.  placed  upon  practical 
experience.     The  opinion  of  CeLus  is  the  one  wbicli 
was  ffenemlly  adopted  by  the  ancients,  and  seema  to 
stand  upon  the  best  foundation : .  it  is,  however,  not 
precisely  determined  at  what  period  Serapion  lived,  tior 
IS  there  much  known  respecting  hia  history.   He  is  aaid 
to  have  been  the  pupil  of  Herof^ihis ;  and,  from  some 
quotations  that  liave  been  preserved  from  his  writings^ 
and  the  specimens  that  are  handed  down  of  hia  teneta^ 
it  seems  that  he  retained  mueh  of  the  practice  of  H^ 
pocrates,  although  he  reiected  his  hypothesea. 
Most  of  the  ancient  pnyaidans  seem  to  have  attaeh* 
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History,  ed  themtelves  to  one  or  other  of  these  sects,  and  their 
^— -^/"^^  writini^  abound  with  the  statements  which  were  em* 
Arguments  ployed  on  either  side  of  the  qucRtion.  Althou^^h  there 
*'Ju*tt ^''  were  men  of  perhaps  equally  great  abilities  in  both 
nsusw;  pg^^^g^  y^i  [^  happens  that  the  works  of  all  the  profess, 
ed  empirics  have  perished  ;  so  that  the  reasoning  which 
they  contained  is  only  known  through  the  statement  of 
their  adversaries.  A  general  view  of  the  controversy 
bias  been  drawn  up  by  Celsa%  in  so  candid  and  perspi* 
cuous  a  manner,  that  we  cannot  present  our  readers 
with  any  thing  more  satisfiictory  than  an  abstract  of 
his  account  of  it.  The  dogmatists  laid  it  down,  as  the 
leading  principle  on  which  they  proceeded,  that  the 
practice  of  medicine  requires  a  knowledge  both  of  the. 
concealed  or  essential  cause  of  diseases,  and  of  die  ob^ 
vious  cause ;  also  of  the  natural  actions  of  the  body, 
and  of  its  internal  structure.  By  the  concealed  causes, 
they  mean  those  actions  not  cognisable  by  the  senses,* 
which  relate  to  the  elementa  or  principles  of  which  the 
body  is  composed,  and  which  actually  constitute  the 
deviation  from  health ;  and  they  ar^ue,  that  no  one  is 
competent  to  cure  disease  until  he  is  acquainted  with 
the  natural  condition  of  these  actions.  Now,  these 
have  been  accounted  for  upon  a  great  variety  of  prin- 
ciples. By  some  they  have  been  ascribed  to  an  undue 
proportion  of  the  four  elements ;  by  others,  to  a  de- 
pravation of  the  humours.  Some  have  maintained  that 
Uieseat  of  disease  is  in  the  spirits ;  £rasi-.tratus  contend* 
ed,  that  it  is  produ.ed  by  the  blood  passing  from  the 
veins  into  the  arteries ;  and  Asdepiades,  by  the  cor- 
puscles obstructing  the  small  pores.  But  it  is  evident, 
they  say,  that  as  we  adopt  one  or  other  of  these  causes 
of  disease,  we  must  proceed  upon  a  different  principle 
in  effecting  its  removal.  It  is  admitted  that  experi- 
ments are  neccjisary ;  but  these  cannot  be  entered  uponf 
with  any  prospect  of  advantage,  unless  we  are  direct- 
ed in  them  by  principles  of  reasoning.  Cases  fVequent- 
ly  occur  which  are  new  to  us,  and  where  no  previous 
experience  can  direct  our  conduct ;  so  that  nothing  can 
enable  us  to  determine  beforehand,  why  any  plan  of 
treatment  should  be  more  useful  than  another,  except 
by  investigating  their  causes,  and  reasoning  concern- 
ing them. 

With  respect  to  the  natural  actions  of  the  body,  such 
as  the  functfon«  of  respimtion  and  digestion,  the  mo- 
tion of  the  heart,  and  other  corporeal  operations,  how 
is  it  possible  that  we  can  counteract  the  diseases  which 
depend  upon  their  derangement,  without  being  ac- 
quainted with  their  nature  and  their  healthy  condition. 
Nothing  is  more  important  to  the  well*bein^  of  the  sys- 
tem than  the  proper  action  of  the  digestive  organs ; 
but,  on  this  point,  the  utmost  diversity  of  opinions  has 
existed.  Some  ascribe  digestion  to  the  attrition- of  the 
Ibod  in  the  stomach,  others  to  its  putrefaction,  and 
others  to  its  concoction  by  heat ;  but  before  we  can  ap- 
ply our  remedies,  it  is  necessary  for  us  to  know  upon 
which  of  these  causes  the  action  of  the  stomach  de- 
pends. And,  with  respect  to  pains  or  diseases  of  the 
internal  jparts  of  the  body,  no  one  could  know  in  what 
way  he  IS  to  apply  remedies  for  these  pains  and  diseases, 
nnless  he  was  acquainted  with  the  nature  and  situation 
of  these  parts,  and  with  their  condition  in  Uie  state  of 
health.  On  this  account,  it  ia  absolutely  heceasary  to 
examine  the  dead  subject,  to  know  the  position  of  the 
different  viscera,  their  relation  to  eacb  oUier,  and  their 
natural  actions,  without  which  all  our  attempts  to  re^ 
lieve  their  diseases  must  be  directed  at  ranaom,  and 
will  probably  be  without  effect 
To  thia  leasoQing  of  the  dogmatiita,  which,  it  moil 
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be  allowed,  is  pUi^sible,  and  is,  in  sone  respects,  just,    Hbtoit. 
the  empirics  were  not  wanting  in  what  they  oonceived    -  »  ^^ 
to  be  a  satisfactory  answer.     If  the  obvious  causes  of  ^^  '™' 
disease,  which  are  immediately  cogniaaUe  by  the  sen- 
ses,  and  require  no  abstruse  train  of  reasoning  for  their 
detection,  be  removed,  they  conceive  it  quito  unneces-r 
sary  to  attempt  the  investigation  of  the  concealed  causes*    ' 
which,  after  all,  are  beyond  our 'power  to  discover. 
The  diversi^  of  opinion,  which  is  admitted  hj  the 
dogmatists  to  exist,  is  a  sufficient  proof  of  this  position, 
for  all  their  reasoning  has  produced  no  approadi  to  an 
agreement  of  sentiment  on  any  one  point ;  and,  with 
respect  to  practice,  it  appears  that,  whatever  be  their 
speculative  opinions,  their  success  in  curing  diseases  ia 
nearly  equal.    Even  where  the  causes  are  &e  moat  chm 
▼ious,  as  m  the  cases  of  external  injuries,  it  does  not  foiU 
low  that  Uie  remedies  must  be  so  likewise,  for  reason* 
ing  would  be  of  no  avail  were  we  not  ilaformed  by  e^ 
perience  what  was  the  beH  method  of  treating  such 
cases.    But  if  this  be  true  in  these  mstanoes,  where 
the  causes  are  manifest,  how  much  more  will  it  be  ao  ^ 
with  respect  to  such  aa  are  confessedly  obscure,  and 
concerning  which  we  see,  as  a  matter  of  fad,  that  Hm 
Qtmost  diversity  of  opinion  has  always  prevailed.  Wi^    . 
respect  to  the  reasoning  which  is  emploved  in  modi** 
cine,  it  is  asked,  Does  it  teach  die  same  thing  with  est 
perience,  or  does  it  kikd  to  a  contrary  oondosion  ?     If 
It  only  teadies  us  yAat  we  mi^ht  learn  from  experi- 
ence, it  is  superfluous ;  but  if  it  lead  to  the  contrary 
conclusion,  it  must  be  absolutely  injurioua.    With  re- 
spect to  the  occurrence  of  any  new  form  of  disease,  no 
real  light  would  be  thrown  uponat  by  having  recourse 
to  any  obscure  cause  or  abstruse  speculation:  we  most 
rather  endeavour  to  discover  to  what  well  known  affect 
tion  this  new  case  bears  the  nearest  resemblance,  and 
make  a  trial  of  those  remedies  which,  from  this  kind  of 
analogy,  seem  the  most  adapted  to  it    The  Empirics 
do  not  pMend  to  dispense  with  the  iue  of  reason,  but 
they  contend  it  is  a  misapplication  of  it  to  spend  it  up* 
on  the  investigation  of  these  obscure  causes,  becanae 
the  immediate  object  of  the  physician  is  not  to  ascer* 
tain  what  produces  the  disease,  but  to  know  what  will 
remove  it     We  should  adopt  the  same  method  of  pro^ 
ceeding  in  medicine  as  in  all  the  other  alta  of  lifiB. 
Neither  a  labourer  nor  a  philosopher  would  become 
skilled  in  their  respective  departments  by  disputetioB, 
but  by  practice  ana  experience ;  and,  in  proportion  to 
the  subtilty  and  intricacy  in  the  point  of  dispute,  to 
much  the  more  necessary  is  it  to  have  reoonrse  to  these 
certain  guides. 

It  has  been  thought  that  Celsus,  in  his  view  of  the  General 
two  theories,  has  given  rather  too  favourable  an  account  ^^onclnsionb 
of  the  doctrines  of  the  Empirics ;  but  his  general  oon« 
dusion  is  candid  and  judicious,  and  is  nearly  the  same 
which  we  should  adopt  in  the  present  day;  that  each  of 
them,  in  the  extreme,  is  objectionable,  and  that  the  true 
plan  of  proceeding  consiste  in  mainUining  a  medium 
between  the  two.  And,  indeed,  this  was,  in  a  great 
measure,  the  case,  even  with  those  individuab  beknig« 
ing  to  the  two  sects,  who  have  most  pertinaciously  sup> 
ported  their  respective  tenets ;  for  toe  dogroatiste  per* 
petualfy  appeal  to  experience,  and  the  empirics,  aU 
though  they  restrain  the  use  of  reasoning,  do  not  alto« 
sether  prohibit  its  employment  The  ^Sm*  difference 
between  them  is  not  so  much  in  the  admission  or  re* 
jection  of  experience  and  of  reasoning,  aa  in  this  dwm 
cumstance,  that  the  dogmatiste  altered  more  deeply  in* 
to  speculations  respecting  the  nature  of  the  animsl  bo- 
dy* nd  the  painciples  ^'iThich  ila  opentione  ere  di« 
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Mtitory.  reeled^  whQe  tbe  empirics  pud  liut  litUe  attentioii  to  were,  luoished  by  the  unaniinoits  consent  of  the  dti*  Rbttry. 
'^  T  —  these  to|ncs,  and  always,  in  the  first  insUnce,  professed  eens,  in  consequence  of  their  disgust  for  it  So  singu-  ''^^i^ 
to  be  elided  by  experience.  We  are  perhaps  not  in  lar  a  &ct  maT  be  thought  to  require  a  more  direct  evi- 
possession  of  sufficient  hcts  to  qualify  us  to  judge  of  the  dence  than  the  cpndse  narrative  of  Pliny ;  but  the  ac- 
two  parties,  either  with  respect  to  their  merits  as  prac*  count  which  he  gives  is»  that  the  first  individual  who 
titionerSy  or  the  eflect  which  th^  produced  upon  the  prdiessed  to  practice  at  Rome  was  Archagathus,  a  nsp  Areha|»> 
cenerat  state  of  medical  sdenoe.  The  dogmatists  would  tive  of  Peloponnesus^  who  came  into  ItSy  about.  200  ^i"*- 
be  more  disposed,  tram  the  system  which  they  adq>t«  years  before  Christ  His  practice  seems  to  have  been 
cd,  to  commit  their  opinions  to  writings  and  introduce  entirely  surgical,  and  was  principally  confined  to  the 
into  their  works  learned  discussions,  and  scientific  re-  cure  of  wounds.  He  was  at  first  received  by  the  Ro« 
searches,  which  would  cause  them  to  be  perused  with  mans  with  great  respect,  and  had  even  a  residence  as* 
more  interest,  and  render  their  authors  more  oelebrat*  signed  him  at  the  public  expence ;  but  his  frequent 
ed.  But  it  appears  that  the  temporary  or  local  fame  of  use  of  the  knife  and  causUcs  rendered  him  unpopular, 
many  of  the  empirics  was  at  least  as  great  as  that  of  and  this  unpopularity  extended  itself  to  the  profession 
any  of  the  dogmatists ;  and,  in  one  department,  their  at  large.  About  a  century  elaped,  during  which  we 
labouTS  were  peculiarly  valuable—that  of  the  materia  have  no  account  of  any  physician  of  eminence,  when 
medica.  As  tneir  principles  prevented  them  ffom  in-  Asdepiades  made  his  appearance,  a  man  of  singular  AiekpU* 
dolj^ng  themselves  in  forming  speculations,  or  wasting  character  and  talents,  and  who  had  the  address  to  nuse  '^ 
their  energies  in  abstruse  hypotheses,  their  attention  himself  to  a  high  degree  <^  celebrity.  He  was  a  native 
was  more  directed  to  observmg  the  operation  of  phar«  of  Bitbynia,  and  originally  settled  m  Rome  as  a  teacher 
maoeutical  substances  on  the  bod^ ;  and,  acoordmgly,  of  rhetoric ;  but  not  meeting  with  success  in  this  line. 
It  appears  that  thcnr  bad  the  merit  of  introducing  into  he  turned  his  attention  to  physic.  With  this  kind  of 
practice  many  of  the  most  valuable  medicines.*  training,  and  without  a  regular  medical  education,  it  is 
nivislonof  In  tracing  the  history  of  medicine,  we  must  advert  to  not  surprising  that  he  should  b^n  by  decrying  the 
nwdidiit.  a  circumstance,  which  is  said  by  Celsus  to  have  occur-  principles  and  practice  of  all  his  predecessors,  and  en- 
red  about  this  period,  perhaps  more  really  important  deavour  to  persuade  those  about  nim  that  he  had  dis- 
than  the  controversy  between  the  dogmatists  and  the  covered  a  new  and  more  compendious  road  to  medical 
empirics,  althouffh  at  the  time  it  excited  less  attention  knowlMge.  Of  anatomy  he  was  imorant,  and  there- 
— tne  division  of  the  art  of  medicine  into  different  parts,  fore  pretended  to  despise  it;  and  ne  is  said  to  have 
Hi^erte  the  whole  had  been  exercised  bv  one  person  particularly  directed  tus  attack  against  the  patient  re- 
alone  ;  but  it  was  now  formed  into  three  distinct  searches  of  Hippocrates  into  the  symptoms  and  pheno- 
branches,  which  were  regarded  as  affording  separate  mena  of  disease.  He  formed  a  new  theory  of  potholo- 
occupataons  for  different  persons:  they  were  styled  die-  gy,  which  was  derived  from  the  corpusciUarean  phUo- 
tetics,  pharmacy,  and  surgery.  These  terms  had  not  sophy  of  Epicurus,  the  fundamental  doctrine  of  which 
however,  predsetythe  same  rignification  whidi  they  was,  thattne  body  consists  of  a  system  of  atoms  and 
possess  in  modem  times :  die  fint  did  not  refer  to  diet  pores,  and  that  disease  is  produced  bj^  the  obstruction 
alone,  but  to  everv  circumstance  whidi  is  concerned  in  of  the  pores,  or  the  irregular  distribution  of  the  atoms. 
the  fleneiml  management  of  the  patient ;  and  the  se-  He  had  the  discretion  to  refrain  from  the  use  of  active 
cond  implied  not  &e  compounding  of  drugs  merely,  but  remedies ;  and  he  seems,  for  the  most  part,  to  have  de- 
the  manual  application  of  all  the  means  of  removing  i>ended  principally  upon  diet,  exercise,  baths,  and  firic- 
disease,  being  nearly  synonymous  with  the  practice  of  tions.  He  is  said  to  nave  been  the  first  who  prescrib- 
oor  surgeon-apotheouries.  The  third  was  appropriated  ed  wine  to  his  patients,  and,  in  general,  to  have  indulg- 
lo  the  practice  in  what  we  now  caU  surgiou  diseases,  ed  them  in  all  their  inclinations ;  from  which  drcum- 
cxoept  that  the  actual  operations  were  genenlly  con-  stance,  and  probably  also  from  the  credit  which  man- 
oeived  to  belong  to  the  second  branch  of  the  art  It  kind  are  disposed  to  eive  to  those  who  have  sufficient 
was  to  Uw  fint  of  these  divisions  that  the  title  of  medi-  assurance  to  set  a  high  value  upon  their  own  abilities, 
dne  was  restricted,  and  its  profisssorB  were,  after  this  he  acquired  an  unprecedentea  degree  of  reputation, 
timet,  exclusively  called  physicians.  and  left  behind  him  a  sect  which  long  maintained  its 
latrodijc-  As  has  been  observed  above,  the  school  of  Alexan-  popularity.  But  although  we  must  condude  that  the 
Uon  ofbic-  dria  supported  its  credit  for  many  centuries,  and  pro-  knowledge  of  Asdepiades  was  scanty,  and  that  his 
aiciiMiiito  duced  a  ancoession  of  learned  men,  who  each  contri-  pretensions  were  many  of  them  arrogant  and  unfound- 
^^"^  bnted  his  share  to  the  perfection  oftheart  But  our  ed,he  appears  to  have  been  a  man  of  acuteness,  and  to 
attention  must  now  be  directed  to  the  progress  of  me-  have  introduced  some  important  imjirovements  into  me- 
didne  in  Rome.  For  a  long  time  after  the  foundation  dicine,  among  which  we  may  mention  the  division  of 
efthed^,  andevenafter  she  had  extended  her  con-  diseases  into  thetwo  great  classes  of  acute  and  chronic, 
quests  beyond  the  boundaries  of  Italy,  Rome  is  said  by  a  division  which  has  certainly  a  foundation  in  nature, 
rliny  to  have  been  without  physicians,  by  which  we  and  which  he  probably  was  led  to  by  actual  observa- 
are  not  to  condude  that  no  attempts  were  made  to  cure  tion,  but  which  he  accommodated  to  his  theory,  by 
^jisfatfft,  but  that  there  were  no  men  of  science  engaged  supposinff  that  the  first  dass  depended  upon  a  constric- 
in  the  practice  of  medicine,  and  that  it  condstcd  prind-  tion  of  ue  pores,  or  an  obstruction  of  them  by  too 
pally  in  superstitiotts  ceremonies,  abundant  examples  of  lai^  a  proportion  of  the  atoms,  and  the  other  upon  a 
which  we  meet  with  in  the  Roman  historians,  or  the  relaxed  stoto  of  the  pores,  or  a  deficiency  of  atoms. 
application  of  traditionary  remedies,  which  were  em-        The  place  which  Asdepiades  had  occupied  in  pub-  Tbcmiiaw 
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Hkxarf.   the  dc^gmadsts  and  empirics.    It  was  styled  the  Me«  '  While  the  simplici^  6f  the  metbodte  system  must  be    Aistoiy. 

^'^^yr'^  thodic  Sect    In  the  establishment  of  this  system  The-  considered  as  a  power&l  recommendation  of  it,  by  re«   ~'  »  ^ 

mison  apoears  to  have  been  influenced  by  the  tenets  moving  a  larse  mass  of  idle  speculation  and  useless 

whidi  he  had  imbibed  from  his  master ;  and,  like  him,  discussion,  and  thus  permitting  the  mind  to  be  directed 

he  endeavoured  to  sim])lify  the  theory  and  practice  of  to  objects  much  more  worthy  of  attention,  the  same 

medicine,  and  reduce  it  to  a  few  common  principles,  circumstance  was  productive  of  occasional  diaadvan- 

whicfa  n^gtit  be  easily  acquired,  and  always  kept  in  tage,  by  the  facility  which  it  afforded  to  bold  and  dar- 

view.    In  some  respects  hemustbeconsidmvd  as  hold-  ing  innovators  to  cany  diis  simplicity  to  an  unwarran- 

ing  a  middle  course  between  the  dogmatists  and  the  table  length,  and  thus  to  persuade  those  who  were  in- 

emphrics.    He  rejected  the  concealed  causes,  and  ab-  capable  of  forming  a  correct  judgment,  that  they  were 

struse  physiologiod  speculations  of  the  former,  but  he  producing  a  more  effectual  reform  in  medical  sci^ice. 

did  not,  like  the  latter,  think  that  we  axe  entirely  to  This  was  attempted  by  Thessalus,  who  lived  about  50  Thttssius. 

discard  all  consideration  respecting  the  sUte  of  diesys-  years  after  Themison,  and  who,  although  of  low  birth 

their  pa.     tan.     On  the  contrary,  he  made  this  the  basis,  both  of  and  very  defective  education,  contrived,  by  his  arti- 

iiioiofijr ;     his  hypothesis  and  practice ;  for  he  hud  it  down  as  a  fices,  to  acquire  considerable  wealth  and  reputation, 

^ndamental  positicm,  that  there  are  two  morbid  condi*  Like  all  those  who  endeavour  to  supply,  by  arrogance, 

tions  of  the  body,  which  are  contrary  to  each  other^a  what  they  want  in  knowledge,  he  began  by  railing  at 

state  of  constriction,  and  a  state  of  rehoation.     To  the  system  of  his  predecessors,  and  by  boasting  that  he 

these  he  added  a  third  state,  compounded  of  the  two  had  discovered  the  true  theory  of  medicine;  that  no 

foniMr— the  mixed  state ;  and  to  tne  three  he  refened  one  before  him  had  done  any  thing  that  was  valuable- 

all  diseases,  and  likewise  the  operation  of  all  remedies,  on  the  subject ;  and  he  concluded  b^F.  conferring  upon 

which  he  conceived  acted  either  as  astringents  or  ro-  .himself  the  title  of  the  Conqueror  of  Physicians.    It 

laxants,  and  prescribed  them  accordingly.    As  we  have  will  not  be  necessary  to  enter  very  minutely  into  the 

observed  above,  we  may  trace  the  origin  of  Themiscm's  opinions  of  one,  who  must  be  mentioned  only  to  be 

patholcigy  to  the  obstruction  and  relaxation  of  Asde-  condemned ;  but,  as  a  matter  of  historical  fact,  it  ap« 

piades,  although  more  cautiously  expressed,  and  dear-  pears  that  he  adopted  the  speculations  of  Asdepiades, 

ed  of  the  incumbrance  of  the  pores  and  atoms.    It  is  respecting  atoms  and  pores,  and  those  of  Themison, 

lebvious  that  this  theory  of  the  methodics  is  fundamen-  concerning  constriction  and  reUxation ;  but  he  disre- 

tally  opposite  to  the  humoral  pathology  of  Hippocrates,  garded  all  the  niinute  observatipns  of  the  Utter;  and, 

which  was  afterwards  embraced  and  amplified  by  Galen,  while  he  professed  to  carry  the  methodic  system  to  a 

aad  prevailed  universally  until  the  hist  oentuxy,  when  rtate  of  perfection,  he,  in  fact,  stripped  it  of  a  great 

the  origin  of  disease  was  again  referred  to  the  solids;  part  of  what  constituted  ito  real  value.    The  only  part 

imd  a  system  was  broached,  not  very  dissimikr  to  that  of  Thessalus's  practice  which  we  shall  notice,  is  what 

of.Themison's,  which  still  retains  possession  of  our  po-  he  called  mdasyncruis,  which  consisted  in  produdng 

pular  forms  of  speech.    Ithasbeenrery  justly  objected  an  entire  change  in  the  state  ai  the  body;  a  change 

to  his  arrangement  of  diseases,  that,  even  admitting  which  he  pretended  to  be  able  to  effect,  by  a  plan  which 

the  conrectness  of  his  prindples,  with  respect  to  the  he  substituted  for  that  of  the  empirics,  who  professed  to 

existence  of  the  states  of  constriction  and  relaxation,  correct  the  morbid  sUtes  of  the  system,  or  of  the  Hip- 

yet  we  are  unable  to  form  any  conception  how  the  two  pocrateans,  who  proposed  to  watch  and  superintend  the 

could  exist  at  the  same  time ;  for  it  does  not  appear  <^erations  of  nature.    The  term  meUuynerUis  was  af- 

tbat,  by  his  nuxed  diseases,  he  meant  to  designate  those  tcrwards  currently  employed  in  memdne,  and  was 

wbm  there  was  an  irregukrity  in  the  difieient  parts  of  adopted  by  many  writers,  who  entirdy  rejected  both 

the  body,  or  m  different  ocgans,  but  that  he  considered  the  specuUtions  and  the  practice  of  Thessalus. 

this  mixed  sUte  as  pervading  the  whole  system-  The  methodic  sect,  under  its  different  modifications,  Somhu». 

•nd  prae.        We  are  enabled  to  form  a  tolerably  correct  idea  of  became  the  prevaihng  system  at  Rome,  and  may  rank 

the  practical  tendency  of  the  doctrines  of  die  methodics  among  its  supporters  many  men  of  great  eminence  m 

from  CoBhus  Aurelianus,  who  was  a  strenuous  support-  thdr  profession.    Among  these,  the  first  in  point  of 

er  of  this  sect,  and  whose  writings-have  come  down  to  time,  and  perhaps  also  of  abilities,  was  Soranus.    LiU 

our  tunes  in  «  sufficiently  entiro  etate.    Judanng  from  tie  is  known  respecting  either  his  private  or  his  literary 

this  source,  and  also  from  the  observations  of  Galen  and  history ;  and  it  seems  pit>bable  that  there  are  at  least 

others,  who  have  either  referred  to  or  controverted  three  physidana  of  that  name  who  lived  nearly  about 

their  tenets,  we  may  condude  that  the  disdples  of  The-  the  same  time,  .and  upon  whose  respective  daims  it  is 

miaon  were  dihgent  in  the  observation  and  coUection  not  very  easy  to  dedde.    The  moat  celebrated  of  diem 

dt  facto ;  that  tii€v  watched  attentively  the  phenomena  is  said  to  have  been  a  native  of  Ephesus,  to  have  r«. 

oi  disease ;  and  tiiat,  in  laying  down  their  indicationa  ^ed  some  time  at  Alexandria,  where  he  probably  ac« 

pi  cure,  they  frequentiv  displayed  considerable  acute-  Quired  his  medical  knowledge,  and  finallyto  have  set- 

ness.    They  were  less  learned  than  tile  dogmatists,  but  Ued  in  Rome.    All  his  writings  are  supposed  to  have 

prhapanot  less  successful  practitioners ;  and  tiiey  seem  perished;  for  it  seems  that  the  anatcKmdail  treatise, 

to  have  held  a  kmd  of  middle  course,  botiiln  tiieform-  which  is  extant,  on  tiie  uterus,  is  ratiier  to  be  referred       ' 

auon  of  hypotiieses,  and  tiie  application  of  remedies;  to  Uie  second  Soranus.    But  the  loss  of  tiiese  works  is 

lor  while  tiieur  pr«;tic»  was  less  dedsive  tiian  tiiat  of  tiie  less  to  be  regretted,  as  tiie  most  valuable  informa- 

the  sumwrtersoftiie  dogmatic  sect,  it  was  more  effica-  tion  which  tiiey  contained  has  been  transmitted  to  ua 

cious  tiian  diat  of  Asd^iades  and  the  contemporary  by  Ccelius  Aurelianus. 

«npincs.     In  redudng  all  diso»es,  and  all  remedies  to        CcbHus  Aurelianus  was  a  strict  adherent  of  tiie  me-  C.  Aure^ 

w«,M '?'T?L**i:°^  constncuon  and  rehxation,  tiiey  tiiodic  sect ;  and  from  his  work,  whidi  has  come  down  limu.. 

S?  '^''^'^.  find  msurmountable  difficulties;  not  tons,  we  may  form  a  sufficientiy  dear  conception  of 

^?,7^'"^°'il^vr  ^1P«^«^^  to  place  tiiem,  tiiey  tiieir  principles  and  practice.     It  is  quite  uncertain 

Zrfi.?^Jf  ""W  ^  ^y^^^^'^  to  tiieir  mixeS  where'he  lived,  and  what  was  his  midve  pkce^  but 

r^T-   •  "^^^  "^^^  ^"  htOe  better  tiian  an  asylum  tiie  best  informed  critics  suppose  him  to  have  been  a 

for  tiieir  ignorance.  ^  luitiveof  Africa,  and  to  have  iSourished  in  tiie  fim^^^ 
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HUtory.  tuTy  after  Christ  From  some  expreaBions  which  he 
employs^  it  has  been  generally  supposed  that  his  book 
is  merely  a  translation  of  Soranus ;  but  this  does  not 
apnear  to  be  exactly  the  case.  It  seems  that  he  gene« 
rauy  udopted  hn  opinions,  and  was,  for  the  most  part, 
his  devoted  follower ;  but  it  is  evident,  that,  in  all  cases, 
he  could  not  be  the  translator  of  Soranus,  in  the  literal' 
sense  of  the  word ;  because  he  occasionally  mentions 
his  name,  for  the  purpose  of  shewing  where  he  dissents 
from  him.  ^  But  whatever  may  be  our  determination  on 
this  point,  it  is  universally  agreed,  that  the  work  which 
we  possess  of  Coelius  Aurelianus  is  a  very  valuable  relic 
of  antiquity,  not  only  as  affording  a  complete  view  of 
the  opinions  and  practice  of  one  of  the  most  distin- 
g[aished  sects,  but  as  cbntaining  much  useful  and  cu« 
nous  information  respecting  the  phenomena  of  disease, 
of  which  he  describes  a  greater  variety  than  any  other 
ancient  author.  He  is  particularly  ample  on  all  practi* 
cal  points,  and  his  writings  possess  an  mcidental  value, 
from  the  frequent  reference  which  he  makes  to  his  con- 
temporaries and  predecessors,  of  whom  we  have  some- 
times no  knowledge  except  from  his  remarks.  He  di- 
vides diseases  into  acute  and  chronic,  a  division  which 
neariy  corresponds  with  that  of  diseases  of  constriction 
and  relaxation ;  and  he  refers  the  operation  of  reme- 
dies to  their  power  in  cdunteracting  these  two  mori>id 
states.  A  common  principle  in  the  practice  of  Coelius 
Aurelianus,  is  to  attach  importance  only  to  sudi  indi- 
cations of  cure  as  are  evident,  and  to  refrain  from  en- 
tering into  anjr  subtile  discussions  concerning  the  con-' 
cealed  properties  or  essences  of  things.  He  was  anxi- 
ous to  avoid  definitions  of  disease,  and  in  their  place 
he  substituted  descriptions ;  and  so  careful  was  he  not 
to  implicate  himself  in  theoretical  controversies,  that 
he  generally  dedines  inouiriBg  into  the  part  which  is 
the  seat  of  disease,  thinking  it  sufficient  to  ascertain  the 
correct  train  of  symptoms  to  which  a  certain  name  should 
be  attached,  and  what  remedies  were  the  best  adapted 
for  the  disease  thus  identifi^.  The  means  which  he 
adopted  were  simple,  and  he  always  preferred  the  em- 
ployment of  diet,  exercise,  &c.  to  any  more  active 
treatment  He  condemned,  for  the  most  part,  what  are 
called  specifics,  conceiving  their  effects  to  be  very  du- 
bious, and  often  founded  upon  prejudice  or  misappre- 
hension-^an  opinion  which  is  perhaps  not  far  from  the 
truth ;  but  he  fell  into  the  egregious  error  of  banish- 
ing purgatives  from  his  list  of  remedies,  because  he 
could  not  reconcile  their  operation  to  his  theory  of  con- 
striction and  relaxation.  He  seldom,  if  ever,  drew 
blood  by  the  laneet ;  but  he  admitted  the  use  of  leeches 
and  cupping-glasses,  because  it  was  conceived  that 
these  were  rels^ng,  and  therefore  prcmer  to  counter- 
act the  constriction  which  exists  in  inflammatory  dis- 


Scleetics 
and  poeu* 


The  doctrine  of  Themison,  as  we  remarked  above, 
soon  became  very  popular  at  Rome ;  and  a  great  num- 
ber of  the  most  distinguished  physicians  ramced  them- 
selves under  its  banners.  But  it  met  with  some  oppos- 
ers,  who  still  adhered  to  the  dogmatists  and  empmcs ; 
and,  after  some  time,  the  methodics  themselves  intro- 
duced innovations  into  the  system  of  their  master,  and 
were  divided  into  two  or  more  separate  sects.  Of  these 
the  most  noted  were  the  Episynthetic,  Uie  Eclectic, 
and  the  Pneomatic.  It  seems,  however,  not  to  be  cer- 
tainly ascertuned,  whether  the  two  former  of  these  are 
entitled  to  the  appellation  of  distinct  sects,  or  whe- 
ther both  thes^*  denominations  do  not  refer  to  the  same 
system ;  and,  even  if  we  admit  them  to  be  distinct,  we 
must  consider  them  as  nearly  allied  to  tmdtk  odier. 


From  what  w^know  of  their  tenets,  we  learn  that  they  HUtory. 
did  not  profess  to  have  discovered  any  new  principles^  -■  y  ""^ 
or  to  have  projected  any  improvement  in  theory,  but  to 
have  founaed  their  doctrines  upon  the  judicious  selec« 
tion  which  they  made  from  the  opinions  and  practices 
of  others.  I'hey  seem,  indeed,  to  have  approaiched  to 
the  physicians  of  our  own  times :  they  had  no  prevail- 
ing hypothesis,  or  at  least  none  upon  which  they  laid 
much  stress ;  but  they  rather  employed  themselves  in 
collecting  fiicts  and  observations  from  aU  quarters,  and 
arranged  them  according  to  their  pracdcai  application. 
The  pneumatics,  although  generally  dassea  as  a  sect 
emanating  from  the  methodic  system,  seem  scarcely  to 
have  any  claim  to  be  considered  in  this  light ;  for,  from 
the  scanty  materials  which  are  left  of  them,  they  do 
not  seem  to  have  insisted  upon  the  leading  point  of  con- 
striction and  relaxation,  nor,  in  general,  to  have  em- 
braced those  opinions  which  characterized  the  acknow* 
lodged  disciples  of  Themison.  They  derived  their 
name  from  the  introduction  of  what  they  call  Spirit  into 
their  patholoffy,  which  they  regarded  as  the  fifth  ele- 
ment, in 'addition  to  the  four  recognized  by^e  old 
Greek  philosophers.  What  idea  was  attached  to  the 
term  spirit,  or  how  it  differed  from  the  air  of  the  ori- 
ginal eliements,  is  not  easy  to  decide ;  i|nd  we  sball  pro- 
bably be  induced  to  conclude,  that  there  is  no  one  dis* 
tinct  idea  which  can  apply  to  all  the  passages  where 
the  word  is  used.  LitUe  however  is  known,  eiUier  of 
the  sect  in  general,  or  of  the  opinions  of  its  adherents: 
and  it  seems  never  to  have  risen  to  any  omsiderable  de- 
^;ree  of  reputation. 

Among  the  eclectics  we  must  place  two  methodical  Celfoi^ 
writers  of  considerable  eminence,  who  flourished  about 
the  period  at  which  we  are  now  arrived — Celsus  and 
Aretfleus.  Although  their  works  are  some  of  the  most 
valuable  that  have  come  down  to  us,  yet  very  little  is 
known  of  their  personal  histoiy ;  and  even  the  exact 
time  when  they  lived  is  a  question  that  is  still  undecid«« 
ed  by  the  most  learned  critics.  Celsus,  however,  would 
appear  to  have  been  the  older  of  the  two;  and,  fitMn 
some  incidental  expressions  which  he  employs,  as  well 
as  frxMn  the  maiiner  in  which  he  is  spoken  of  by  others^ 
the  most  probable  conjecture  is,  that  he  publi^ed  in 
the  reign  of  Tiberius.  He  is  the  first  native  of  Rome 
whose  writtnffs,  on  any  medical  topic,  have  been  pre- 
served ;  and  his  style  possesses  so  much  of  the  purity 
of  the  Augustan  age,  that  it  has  served  as  a  moclel  of 
latinity  to  all  modem  physicians.  It  has  been  doubted 
whether  Celsus  was  an  actual  practitipner,  or  whether 
he  only  studied  medicine  as  a  branch  of  natural  philo- 
sophy. The  way  in  which  he  is  spoken  of  by  Pliny 
would  incline  us  to  adopt  this  latter  opinion  ;  and  we 
learn  from  Quintilian  and  Columella,  (Quintilianus,  Intt 
lib.  iii.  c.  St,;  Columella  de  Jte  Rtuiica,  h*b.  i.  c.  1.) 
that  he  wrote  on  many  other  subjects  besides  medicine. 
We  have  perhaps  no  means  of  deciding  the  point  at  is* 
sue;  but,  however  it  be  determined,  there  seems  every 
reason  to  conclude  that  he  was  well  versed  in  the  state 
of  medical  science,  and  acquainted  with  Uie  phenomena 
of  disease. 

The  work  of  Celsus  **  on  Medicine,"  is  divided  inte  i^i^  priso> 
dght  books,  the  first  four  of  which  treat  principally  of  j 
internal  diseases,  while  the  remainder  are  more  parti« 
Cttlarly  appropriated  to  the  description  of  externa]  dtt» 
eases,  of  surgicd  operations,  and  of  pharmacy.  He 
commences  by  an  ele^pnt  sketch  of  the  history  of  me- 
dicine, containing  a  judicious  comparison  of  the  two 
great  sects,  the  Dogmatists  and  the  Empirics,  of  which 
we  haye  giyeti  an  dbstract  aboVe.    Then  he  enters  into 
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Hjgtory.^  t)ie  consideration  of  diet  and  therfipeutics,  and  lays  nqt  fall  i^ider  our  province  to  examine.  We  shall  on-  J^|^!^ 
'  down  many  positions  respecting  pathology,  which  form  ly  remark  concerning  them^  that  they  are  very  valu-  ^^"^"^ 
the  subject  of  the  second  book«  while  the  third  and  able^  both  from  the  real  information  which  they  con- 
fourth  books  are  devoted  to  the  description  of  particu-  ,tain^  as  well  as  from  their  being  the  only  correct,  and 
lar  diseases,  with  the  mode  of  treatment.  He  has  bor-  detailed  account  which  we  .possess^  of  the  state  of  this 
rowed  largely  from  Hippocrates,  and  has  shown  that  branch  of  the  profession  at  the  time  he  wrote.  They 
he  was  fully  sensible  of  his  iperits,  as  an  accurate  ob*  .exhibit  demonstrable  proof  that  sui^ry  had  made  great 
server  of  morbid  symptoms^  but  the  author  to  whom,  he  advances ;  and  we  find  that  many  of  tne  capital  opera- 
most  frequently  refeirs,  and  whom  he  appears,  upon  the  lions,  as  they'are  termed,  were  understood,  and  gene- 
whole,  to  have  regarded  as  the  highest  authority,  is  As-    rally  practised  by  his  contemporari^. 

depiades.  He  however  states  thct  opinions  and  practice  .  The  history  of  Aretseus  is  still  more  involved  in  ob-  Aretsus.  j 
of  different  writers  with^so  much  candour,  and  is  guided  scurity  than  that  of  Celsus ;  and  the  period  when  he 
80  much  more  by  a  judicious  examihation.of  the  respec-  flourished  is  at  least  equally  uncertain.  He  has,  how- 
tive  merits  pleach  of  theni».  than  by  a  zealous  devotion  ever,  currently  obtained  the  name  of  the  Cappadpcian, 
to  any  one  ^hypothesis,  thai  to  none  of  the  ancients  is  from  the  supposed  place  of  his  nativity,  altnough  he 
the  title  of  eplectic  more,  justly  applicable.  i;iis  prac-  is  said  to  have  practised  at, Rome ;  and  the  most  pro- 
tice,  in  many,  cases,,  approaches  to  tnat^qf  Hippocrates,  bable  ccmjecture  seems  to  be^  that  \ie  lived  about  the 
HI  its  simplici^,  or  even  in  its  inertness,  and  consists  time  of  Vespasian.  He  wrote  a  general  treatise  on  dis- 
'  ifnore  in  regulating  the  efforts  of  nature,  as  they  have  cases;  and  ne  is  inferior  to  none  of  tlie  writers  of  an- 
been  termed,  .and  in  promoting  the  natural  crises,  by  ,  tiquity  in  his  descnption  of  symptoms,  and  particular-  •  * 
tiie  proper  management,  of  .diet,  exercise,  air,  and  other  ly  in  the  accuracy,  of  his  diagnostics.  His  practice,  in 
circumstances,  than  by  the  administration  of  powerful  its  general  features,  resembles  that  (oi  Hippooxates,  be- 
xemedies.  On  some  occasions,  however,  he  ventured  ing  distinguished  for  its  simplicity,  and  not  much  en- 
upon  a  bolder  plan  of  treatment ;  in  particular,  he  was  .cumbered  with. refined  speculatioi> ;  but  )ie  paid  much 
liberal  in  the  use  of  blood-letting,  «id  judged  that  icss  attention  to  the  natural  actions  of  the  system,  and, 
many  of  the  restrictions  which  were  imposed  by  Hip-  on  many  occasions^  did  not  ^ruple  to  interfere  with, 
pocrates  are  unnecessary,  or  eveamjurious.  His  em-  or  entirely  to  counteract  them.  He  has  generally  been 
-ployment  of  the  lancet  was  indeed. more  frequent  than  r^^arded  as  an  Eclectic,  and  we  conceive. that  he  has  a 
*that  of  any  c^  his  predecessors ;  while,  at  the  same  just  claim  to  this  denomination ;  but  Le  Clerc,  from 
time,  he  Uud  down  strict  rules  finr  its  use,  and  appears  observing  in  his  writings  many  traces  pf  the  doctrines 
to  have  adhered  to  diem  without  much  devwtion.  of  the  Pneunuitics,  considers  him  as  belonging  to  this 
These  rules  were  in  general  judicious,  and  not  very  sect,  in  which  opinion  he  is  followed  by  Cahanis. 
different  fr:om  what  might  be  adopted  by  the  most  en-  But  the  passages  upon  which  this  judgment  is  found- 
lightened  practitimiers of  the  present  day:  but  it  must  ed,  in  our  estimation,  only  prove  that,  he  borrowed 
be  acknowledged,  that,  in  one  respect,  he  was  unfor-  .from  this,  as  well  as  every  otoer  medical  theory,  and 
tonately  led  astray  bv  a  fUse  theory,  and  was  conse-  it  does  not  appear  that  he  has  shown  such  a  dedd- 
miently  induced  to  discard  the  remedy,  under  the  very  ed  or  exclusive  attachment  to  this  particular  hypothe- 
cn*cumstances  in  which  it  is  often  the  most  efficacious,  sis,  .as  to  lead  us  to  rank  him  among  its  adherents. 
In  consequence  of  some  notions  respecting  the  crudity  .  Aretseus  divided  all  diseases  into  acute  and  chronic.  Hit  prind- 
or  want  of  concoction  of  die  fluids,  in  the.  commence-  like  the  Methodics  ,*  and  there  are  many  parts,  both  of  P^^*- 
'ment  of  febrile  diseases,  he  never  admitted  blood-let-  his  pathology  and  his  practice^  which  strongly  resem- 
ting,  until  this  supposed  process  of  concoctioii  was    ble  their  tenets,  as  laid  down  in  the  writings  oi  Coelius  '^ 

completed ;  and  he  therefore,  in  many  instances,  must  Aurelianus.  He  difiers,  however,  from  them  in  some 
have  permitted  the  period  to  pass  by,  when  the  loss  of  fundamental  particulars ;  contrary  to  their  rules,  he 
blood  would  have  been  most  beneficial.  With  respect  frequently  prescribes  purgatives,  and  those  of  the  most 
to  purgatives,  he  was  rather  limited  in  their  adminis-  active  kind,  such  as  elateriuin  and  hellebore:  he  was 
tration,  and  seems  to  have  been  too  much  afraid  of  their  not  sparing  in  the  use  of  the  lancet ;  and,  in-  some  dis- 
debilitating  effects ;  when  he  did  employ  them,  he  go-  eases,  he  even  recommended  that  blood^should  be  drawn 
nerallv  preferred  the  milder  ones.  in  such  quantities  as  to  produce  fainting.    In  his^cb^^c^ 

In  his  management  of  fever,  he  proceeded  very  mudi  of  emetics,  as  well  as  of  purgatives,  hcioHten.  pre^s 
upon  the  plan  of  watching  die  operations  of  nature :  those  that  are  the  most  powerftd  in  their  pp^rationi; 
for  he  conceives  'hat  the  disease  has  a  direct  tendency  and  is- particularly  attached  to  what  he  called  it|ie  white 
to  cure  itself,  without  die  intervention  of  art,  except  hellebore ;  not  so  much  from  the  copious  e^^i^^tion 
aoiar  as  to  obviate  any  irregularity,  or  to  prevent  any  which  it  produces,  as  from  the  kind  of  geneml-.sbQjQ^ 
extraneous  circumstances  from  intmering  with  the  na-  which  it  effects  in  everv  part  of  the  system.  Upon  th^ 
tural  process.  After  the  manner  of  Asdepiades,  in  the  whole,  we  may  r^gara  .\retseus  as  a  bold,  but  at  ih^ 
commencement  of  fever,  he  carried  the  system  of  ab-  same  time,  as  a  sagacious  practitioner ;  if  ha  employ^ 
'Stinence  to  a  de^ee  of  extreme  severity ;  and  he  even  very  .active  remedies,  he  uses  them  with  the  canfidence 
very  much  restricted  his  patients  in  the  use  of  lionids  of  one  who  was  familiar  with  their  action ;  iuid  al« 
cf  all  descriptions.  The  Hippocratean  doctrine  or  cri-  though,  on  many  occaaiops,  we  may  feel  dissatisfied 
tical  days  he  entirely  disr^arded,  an  opinion  which  he  with  his  reasoning,  yet,  in  all  cases,  we  must  admiie 
rests  upon  the  authcxrity  of  Asdepiades,  and  atili  far-  the  accurain^  of  Ids  descriptions,  and  give  him  the 
ther  confirms  by  his  own  observations.  He  arranges  highest  credit  for  his  correct  observation  of  the  pheno* 
the  diflerent  spedes  a£  fever,  according  to  thehr  sym|^    mena  of  disease. 

toms  and  progress,  with  considerable  acuteness ;  and        During  the  period  of  our  historjr,  at  which  we  are  ^raetiesof 
his  descriptions  of  them  accord,  for  the  most  part,  with    now  arrived,  wnen  Rome,  under  the  empire  of  die  C'»-  "**^^  ^ 
what  we  observe  in  our  own  times.    Perhaps,  however,    sars,  had  advanced  to  a  state  of  die  hignest  splendour  ^'^^^"^^ 
die  most  interesting  part  at  the  work  of  Celsiis  is  the    and  ma^ficence,  nwdidne,  as  well  as  all  me  other 
two  last  books,  which  are  on  surgery,  but  these  it  does   arts,  which  are  usually  attendant  upon  a  highly  ctriUiu 
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ed  condition  of  society^  was  cultivated  there  with  mudi 
assiduity,  and  the  names  of  many  individuals  have  been 
transmitted  to  us,  some  of  whom  require  to  be  briefly 
noticed.  Except  Celsus,  all  the  physicians^  who  had 
hitherto  distinguished  themselves  at  Rome^  were  fo« 
reigners,  principally  from  the  different  parts  of  Greece 
and  Asia  Minor.  This  circumstance  is  particularly  no- 
ticed by  Pliny,  and  may  be  attributed  partly  to  the  lit- 
tle progress  which  natural  philosophy,  and  all  the  collate- 
ral branches  of  knowled^,  had  made  among  the  Romans, 
and  partl}^  to  the  peculiar  constitution  of  their  society, 
by  wnich  it  was  considered  as  degrading  for  a  free-bom 
citizen  to  exercise  any  art,  for  the  purpose  of  pecuniary 
gain.  On  this  account,  as  the  necessity  for  medical 
assistance  increased,  and  it  became  difficult  to  procure 
a  suffident  supply  from  abroad,  we  find  that  slaves,  or 
at  least  those  who  had  formerly  been  in  the  servile  con- 
dition, embraced  the  profession  of  medidne,  and  many 
of  them  rose  to  considerable  eminence.  One  of  the 
first  of  these,  in  point  of  celebrity,  was  Antonius  Musa, 
who  had  tlie  honour  of  being  the  physician  of  Augus- 
tus, and  who  was  regarded  as  standing  at  the  head  of 
his  profession.  A  part  of  his  reputation^  he  owed  to 
the  fortunate  circumstance  of  his  Imving  cured  the  Em- 
peror of  a  dangerous  fever,  after  his  li%  had  been  des- 
paired of;  and  so  great  waa  the  popularity  which  he 
acquired  on  this  occasion,  that  wealth  and  dignities  were 
heaped  upon  him  without  measure,  and  his  statue  was 
erected  by  the  side  of  that  of  iBsculapius.  His  sue- 
aess  appears  to  have  been  not  entirely  immerited :  for 
we  learn,  that  his  plan  of  treatment  in  this  case  consist- 
ed prindpally  in  substituting  the  external  application 
of  cold,  and  a  cooling  diet,  ror  the  warm  bath,  and  the 
beating  medidnes,  which  had  been  before  employed. 
We  are  informed  that  Musa  was  the  pupil  a£  Themi- 
8on,  and  it  is  probable  that  he  remained  attached  to  the 
Methodic  sect ;  he  appears  to  have  been  a  nAm  of  ge- 
neral information,  axiil  respectable  talents ;  and  we  may 
Gondude,  that  he  was  not  indebted  merely  to  acddent 
for  the  high  rank  whidi  he  acquired. 

The  next  physician  whom  we  shall  notice,  is  Scribo- 
niua Largus,  probably  like  Musa,  of  servile  condition, 
and  who  lived  under  the  reign  ai  Claudius.  He  is 
only  deserving  of  oar  attention^  as  the  author  of  a 
wcrk,  which  has  come  down  to  us,  entitled,  ''  On  the 
Composition  of  Medidne,"  consisting  of  a  oollectioa  of 
prescriptions  and  nostrums  of  all  kinds,  placed  toge- 
ther.witIioi|t  arrangement  or  discriminati<Mi,  and  more 
valuable,  aa  showing  what  the  state  of  medical  opinion 
was,  in  his  age,  than  from  its  intrinsic  merit  Little  is 
knowB  of  his  personal  history ;  but  he  appean  to  have 
been  a  man  of  defident  education,  and  inieri<»'  talents. 
His  work  is  written  in  Latin)  but  in  to  harsh  and  im- 
pure a  style,  that  critiGs  have  sttpposed  it  to  have  been 
originally  compoaed  in  Greek,  and  translated  into  its 
present  rarm  at  a  later  period.  Of  this,  however,  there 
IS  no  direct  evidenee ;  and  it  is,  upon  Uie  whole,  more 
probable,  that  the  errors  of  the  language  and  compo- 
dtion  are  to  be  ascribed  to  the  author  himself. 

In  the  reign  of  Nero,  lived  Andremachus,  said  to 
have  been  a  native  of  Orete>  who,  like  Scribonius  Lar« 
gos,  owf^  his  repotatioD  prindpally  to  the  preacriptiens 
and  fonnuW  which  he  cumpoaed  at  collected ;  to  one 
of  which,  the  theriaca,  a  remarkable  dearee  of  eelebri- 
ty  haa  been  attached,  tx  waa  propoaed  by  its  inventor 
as  a  general  antidote  for  aU  poisons,  aa  well  aa  a  pre- 
ventive or  i^edfic  for  all  diseaaes  ;  and  so  great  was 
the  confidence  reposed  in  its  power,  that  the  Emper- 
«i»  had  it  prqpaied  in  tfae  palace  for  tbdr  q vn 


use,  asfid  spared  no  painfl  or  expense  in  proeurihg  the   nfstory. 

drugs  which  entered  mto  its  composition.    Nor  was  its  ' 

reputation  confined  to  the  age  of  its  disoovety ;  amidst 
all  the  revolutions  of  theory  and  practice^  it  still  main* 
tained  its  ground  in  the  public  estimation,  so  that  even 
half  a  century  ago,  the  theriac  of  Andromadius  was 
admitted  into  our  modem  pharmacopceias,  very  nearly 
in  the  same  form  in  whicn  it  had  oeen  composed  17 
centuries  before.  About  60  different  articled  entered 
into  this  fiimous  redpe,  many  of  which  were  enlMy 
inert;  among  the  more  active  of  the  ingredients  were 
a  number  of  aromatios ;  but  the  one  on  which  its  diief 
virtue  depended  was  opium.  The  substance,  howevei; 
to  which  its  benefidal  effect  aa  an  antidote  was  aacrib* 
ed,  was  the  flesh  of  vipera,  prepared  in  a  peculiar 
manner,  and  with  many  precautions  that  were  reli- 
giously adhered  to.  With  respect  to  the  real  value  of 
wis  compound,  it  is  not  necessary  for  us  to  make  many 
observations ;  in  spite  of  the  concurring  testimony  of 
so  many  ages,  we  cannot  hesitate  to  discredit  aU  the 
specific  powen  that  have  been  ascribed  to  it ;  imd  there 
b  no  practitioner  of  the  present  day,  who  would  not 
prefer  a  simple  opiate,  or  at  least  the  combination  of 
opium  with  some  one  aromatic,  to  the  multifarious 
mass  of  Andromachus.  Little  is  known  respecting  the 
hypothetical  prindples,  or  the  practids  of  this  physi« 
cian ;  and  indeed  if  he  had  himself  the  same  confi- 
dence in*  his  theriac,  which  he  wished  to  impress  upon 
others,  the  knowledge  of  medicine  would  nave  been 
reduced  into  very  narrow  limits ;  for  tiiis  single  prepo* 
ration  was  held  out  as  a  universal  panacea  rar  lul  ««• 
eases.  He  arrived,  however,  at  great  honoun  in  his 
profession ;  and  the  titie  which  he  enjoyed,  of  Ac^ua- 
ter,  has  given  rise  to  much  critical  controversy.  There 
is  no  doubt  that  this  distinction  was  only  conferred  ixju 
on  physicians  of  the  first  eminence ;  but  various  opi- 
nions have  been  maintained  respecting  the  exact  mean-^ 
ing  of  the  term.  Perhaps  it  is  not  possible  to  dedde 
with  certainty,  what  idea  waa  originally  attached  to  it; 
but  the  conjecture  which  we  concdve  to  be  the  most 
innobable,  both  from  the  etymology  of  the  word,  and 
other  circumstances  connected  wi£  it,  is,  that  it  signi- 
fied the  prindpal  phyrician  attadied  to  the  estaUiali- 
ment  q£  the  Emperor. 

It  seems  that  about  this  period,  firom  causes  wkicfa  punj. 
perhaps  we  are  not  altogether  competent  to  assign,  the 
study  of  pharmacy  and  the  materia  medica  was  part»- 
cularly  attended  to.  Several  of  the  *fbrms  of  medica* 
ments,  which  are  still  in  common  use,  were  then  either 
invented  or  perfected,  while  many  new  artidea  were 
introduced  mto  practice,  and  much  infennation  waa* 
acquired  oonoermng  their  natural  history  and  theiic  phy- 
sical properties.  For  a  large  portion  of  this  kind  of 
knowledge,  wo  are  indebted  to  Pliny,  who  may  be  i»« 
garded  as  the  most  profound  natundist  of  antiquity, 
and  who,  although  not  exduaively  attached  to  the  study 
of  medicine,  possessed  a  very  extensive  acquaintance 
with  the  various  departments  of  the  sdence.  Another 
writer,  whose  name  stands  very  high  aa  a  ccmtribator 
to  our  knowledge  of  the  materia  medica,  is  Diosoorides.  Diotog^ 
He  is  said  to  have  been  a  native  ai  Asia  Minor,,  and  to  dsb 
have  pursued  medidne  as  a  regular  profession;  but^ 
like  many  othen  in  the  same  department,,  who  lived 
about  this  period,  searcdy  any  tlung  ia  known  of  hia 
personal  history.  He  wrote  a  treatise  on  the  materia 
medica>  which  obtdned  a  high  degree  isi  reputation  at 
the  time  when  it  was  published,  and  maintained  its  cre- 
dit through  many  centuries,  until  the  greater  correcW 
nesa  of  modem  sdence  haa  rendaredit  more  an  objeal 
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Ujstory.^  of  cariosi^  than  of  real  value.    Ha  describes  all  the 

"  v^etables  which  were  then  used  in  medicine,  amoant- 

mg  fti  some  hundreds,  and  gives  an  account  of  theit 

supposed  virtues ;  but  his  descriptions  are  frequently  so 

bnef  and  inaccurate,  that  we  are  unable  to  determine 


Buftti. 


it  is  pohaUe  that  this  became  bis  retidence  dairing  tl]«    Hiftocyw 

remamder  of  his  life.  ' 

Galen  was  a  man  of  eitraordinary  powers  of  mindy  Hischanc- 
and  of  very  consideyable  aoooiremeiits.     He  wrote  ter» 
much  upon  all  topics  coonectea  with  his  fntifiesBioii,  de« 


to  what  they  refer,  while  his  detail  of  the  properties  of  livered  hia  opiniona  with  great  oonfidenoe^  and  treated 
the  substances  is  diiefly  empiriad,  and  little  directed  his  antagonists  and  rivala»  who  were  both  numerous 
either  by  rational  principles  of  science,  or  by  the  cor-^  and  respectable,  with  little  ceremony,  and  even  with 
rect  deductions  of  experience.  The  high  authority  arro^ce.  He  indeed  seems  to  have  been  fully  aware 
which  was,  for  so  long  a  Ume,  attached  to  the  woric  of  of  his  own  superiority ;  and  it  was  a  leading  sentiment 
Dioscorides,  combing  with  the  intricacy  necessarily  of  his  mind,  on  all  occasions,  ^hai  his  opmions  were 
bdongmg  to  the  subject,  tended  to  make  it  a  most  co- 
pious theme  for  learned  criticism ;  and  the  controvert 
saes  and  discussions  to  which  it  haa  given  rise,  are  al- 
most infinite,  and  many  of  them  yet  undecided.  With 
all  his  defects,  however,  we  must  not  deny  to  Diosco- 
rides the  merit  of  patient  research  and  great  assiduity 
in  the  acquisition  of  knowledge;  and  we  must  attribute 
many  of  his  errors  more  to  the  state  of  natural  science 


certamiy  nght,  and  those  of  hia  oj^nments  oertaiur 
ly  wrong.  TUs  principle,  which  b  undoubttedly  very 
remote  mm  the  spirit  of  true  philosophy,  woidd  not 
have  been  tolerated  in  one  of  moderate  abilities  or 


of  insufficient  learning;  but  in  Galen,  it  actuallv  pro* 
duced  upon  odiers  the  same  impression  which  he  et« 
peiienoed  with  respect  to  himself,  for  he  was  regarded 
as  a  kind  of  orade  in  medicine ;  and  he  obtained,  for 
when  he  lived,  than  to  any  want  either  of  talent  or  of    many  centuries,  an  ascendency  over  philosophical  opi 


industry. 

The  (Mily  other  physician  of  this  period,  of  sufficient 
oslebrity  to  deserve  being  noticed  in  this  brief  slretch, 
is  Rufus,  usually  called  the  Ephesian.  He  is  said  to 
have  jmblished  on  various  subjects;  but  the  only  au- 
thentic works  of  his  which  have  been  transmitted  to  us. 


nions  whidi  wa^  only  equalled  by  thai  of  Aristotle.  On 
this  account,  notwithstanding  all  his  learning  and  hia 
attainments,  and  the  unweaned  diligence  which  he  be- 
stowed upon  the  improvement  of  his  profession,  as  well 
as  of  every  ooUateTal  branch  of  the  science,  it  may  be 
questioned,  whether  the  result  of  his  Id^oors  was  not 


are  a  small  treatise  on  anatomy,  one  on  the  diseases  of    ultimatdy  prejudicial  to  the  progress  of  sd^ice.    Fm* 


1300  years  aftier  his  death,  no  one  dared  to  oppose  his 
nitiiority,  either  in  point  of  feet  or  hypothesis;  md  it  watf 
even  considered  a  kind  of  heresy  to  pass  over  the  limits 
of  investiafiadon  whidihe  had  asaigneii  to  miedicine,  or  to 
suppose  uat  he  had  left  any  thing  to  be  discovered  bv  his 
successors.  Nor  did  thia  state  of  mind  last  through  the 
dark  agea  alone  ;  for  a  lon^  time  after  the  revival  oi' 
letters,  when  certain  individuals  had  ventured  to  call 
hia  authoritr  in  (question,  the  great  bulk  of  the  learned 
stiU  adherca  to  him,  and  it  required  some  ages  of  oon- 


fauman  subject  He  adds,  that  formerly  the  human 
body  itself  was  employed  in  anatomical  dmonstrations, 
from  which  it  seems  a  very  obvious  condusion,  that 
snch  demonstrations  were  not  practised  at  the  time 
when  he  wrote. 


the  urinary  organs,  and  a  fragment  of  one  on  purga- 
tive medicines. .  Of  these,  the  anatomical  treatise  is  me 
most  valued ;  it  is  entitled.  The  Greek  tiomet  of  ike  i^ 
ferwi  parts  if  the  Boefy,  and  consists  of  short  descnp- 
tions,  correcdy  written,  and  conv^ng  an  interesting 
view  of  the  state  of  the  sdence  at  this  period.  It  is 
worthy  of  our  observation,  that  the  author,  when  point- 
ing out  the  most  eligible  method  of  studying  anatomy, 
recommends  his  pupQs  to  select  those  ^Tiwwla  whidi 
are  the  roost  similar  to  man  in  their  form,  as  the  best 

for  acquiring  a  competent  knowkd^  of  die  troversy  to  reduce  Ina  reputation  to  its  just  standard 

"^^          '*       «^      .«    .  ^         ,      ,     .  It  would  be  a  ldMriou%  and  not  a  very  interesting  task, 

to  critidae  singly  all  the  voluminoua  writings  of  Galen, 
amounting  to  nearly  200  distinct  treatises ;  it  will  be 
sufficient  ror  our  purpose  to  offeir  some  observations  upon 
his  gcnwd  principles,  and  upon  the  actual  infemu- 

We  have  now  brou^t  down  our  historv  to  nearly  the  tion  whidi  he  poasessed  on  the  diffieanent  topics  more  or 

9d  century  €^the  Christian  era,  wheii  a  character  arose,  less  immediately  connected  with  roedidne. 

more  cdetirated  than  any  which  had  hitherto  appeared,  Galm  waaa-dedded  dogmatist;  he  professed  to  re-  priaciplos, 

notexceptingHippocrateshimself,--*Galenof  Pesrgamus.  odve  nothing  upon  the  mere  &ith  of  reputed  experi* 

We  areinfermea  Uiat  Galen  possessed  many  advantages  ence^  but  to  give  a  reason  for  all  that  he  bdieved,  and 

of  bhth  and  education ;  his  fether,  who  was  a  man  of  a  to  reduce  dl  his  knowledge  within  the  limits  of  his 

respectaUe  rank  in  life,  spared  no  pains  in  the  cnUiv*.  theory.    He  was  a  warm  admirer  of  Hippporates ;  he 

tion  of  the  mind  of  his  son,  and  in  bestowing  upon  speaks  of  him  in  terma  almost  of  veneration;   and 

him  every  accomplishment  that  the  age  affinded.    He  would  leadua  to  jooncdve^  that  he  i^r^es  witii  him  in 

studied  philosophy. in  the  schools  of. the  Stdcs,  the  alibis  fundanientd  tieiiets,  and  that  he  aima  at  littie 

Academics,  the  Peripatetics,  and  the  Emcureans ;  and  more  than  to  duddate.and  amplify  hia  princi{rie8.  But 

we  are  told,  that  while  he  found  something  to  histaste  although  he  sets  out  from  the  same  pouit,  he  quickly 

in  each  of  the  three  first,  he  totally  reJMted  all  the:  deviates  into  a  more  intricate. path^  and  soon  becomes 

prindpksandroMoningsof  thelast.     He  entered  upon  so  involved  in  abstruse  and  complicated  hypothesis, 

thestudy  ofmedidneatseventeeniwasnlacedunderthe-  that  we  are  no  longer  able  to  trace  the  simplidty  of 

tuition  of  different  masters,  and  tmvelkd  into  various  the  ori|^nal  in  the  refined  speculations  of  his  commen- 

oountries  fer  the  purpose  of  porofessicmd  iraprovementr  tator.  The  physiology  of  Galen  is  the  department  from  physiology^ 

b«t  it  is  probable  that  h^  derived  his  knowie^e.priiu  which  a  large  portion  of  hia  cdebrity  is  derived  ;  and 

cipalljf  mm  Alexandria,  which  stillmaintaincd  its  re-  when  we  compare  his  book  **  on  the  use  of  parts,"  vrith 

Sutatum.     After  passing  a  few  ye«ra.in  his  nativecily,  any  anal<)gottaJsedc  ^pubUahffl  before  Uk  time,  we  ca»* 

e  went  to  Rome ;  butj-aB  it  appears,  not  meeting  there  not  but  be  struck  witbi  Jthe  silp^riority  of  his  informa^- 

with  that  encouragement  which  ho  thou^t  due  to  hia  tion,  and  the  in«;enuity  with  which  he  applies  it  to  the 

talents,  he  returned  to  Pergamus*     The  pressing  soli-  explanation  of  the  animal  economy.    In  ms  knowledge 

citations,  however,  of  the  £mpeF<n*s  Aureliua  ami  Ve*  of  minuae  anatomy,  he  pcQbably  tar  aucpaased  hii»  con- 

rus,  who  were  now  sensible  of  hia  distinguished  me-  tempofarie8;.and.he.niii|le.a  gre|i|er  number  of  real 

sit,  once  more  brought  him  back  to  the  metropolis,  and  additkms  tn  oucjioqiiMftfAniea  .with  the  structuw  of  the 
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,^^^^  body,  than  any  other  individual  among^the  ancients. 
»  ^  Yet,  oh  both  these  subjects,  he  is  not  without  consi- 
derable deficiencies  and  inaccuracies ;  his  physiology  is 
•  irequently  built  upon  fallacious  principles,'  and,  ev&i 
supposing  them  to  be  correct,  is  too  often  marked  ra^ 
ther  by  a  kind  of  whimsical  ingenuity,  than  by  that 
onitious  discretion  which  is  so  necessary  in  the  discus- 
sion of  any  intricate  point  of  philosophical  investiga- 

•Dstomy,  tion.  His  dih'gence  as  an  anatomist  is  highly  com- 
mendable, and  worthy  of  our  warm  admiration ;  but 
the  encomiastic  flattery  of  his  followers,  by  the  excess 
to  which  they  have  carried  their  devotion,  has  proved 
**^  derogatory  to  his  reputation.  From  many  circumstan- 
ces connected  with  the  history  of  the  age,  as  well  as 
from  his  own  candid  confession,  we  may  condude  that 
Galen  rarely,  if  ever,  dissected  the  human  subject,  but 
that  he  examined  the  bodies  of  apes  and  other  animals, 
the  mostnearly  resembling  it  ,*  and  from  these,  by  mak- 
ing what  he  conceived  the  proper  allowances,  he  dra.ws 
up  his  descriptions.  But  his  zealous  disciples  would 
hot  admit  of  what  they  thought  an  imperfection  in  the 
works  of  their  master ;  and  to  such  an  extent  did  they 
carry  this  principle,  that  it  was  even  considered  as  more 
probable  that  the  human  body  should  have  undergone 
a  permanent  change  in  its  anatomical  structure,  than 
that  Galen  could  have  committed  an  error. 

pathology*  In  his  pathology,  he  sets  out  with  the  four  elements, 
and  the  four  qualities  of  Hippocrates ;  and,  like  him, 
conceives  that  an  alteration  in  the  state  of  the  fluids  is 
the  origin  of  all  diseases ;  but  he  introduces  so  many 
minute  distinctions,  and  combines  these  changes  in 
.such  a  variety  of  ways,  that  he  gives  an  entirely  new 
lisped  to  this  part  of  the  science,  and  has  been  gene- 
'rally  regarded  as  the  inventor  of  the  celebrated  theory 
of  the  humoralists,  which  was  almost  exclusively  adopt- 
ed 4n  the  principal  schools  of  medicine  for  fifteen 
centuries.  His  practice  was  entirely  accommodated  to 
.  his  theory ;  the  mdications  of  cure  were  founded  upon 
the  supposed  powers  of  different  remedies  to  correct 
the  morbid  states  of  the^uids;;  and  medicines  were 
regarded  as  either  hot  or  cold,  moist  or  dry,  according 
as  these  nualities  coincided  with  his  hypothesis,  or 
seemed  tol)e  supported  by  observation.  Unfortunate- 
ly, however,  observation  was  much  less  employed  than 
theory;  and  the  medical  writings  .of  Galen  consist 
more  of  subtile  and  refined  reasoning,  than  of  the  in- 
vestigation, of  <»U8es,  or  ^e  generalization  of  facts. 
Upon  the  whole,  we  consider  Galen  as  one  of  the  most 
illustrious  ornaments  of  science ;  and  ^ere  are  few  in- 
dividuals^ in  any  age,  or  of  any  profession,  whose  &me 
has  been  more  extensive,  or  will  be  more  durable ;  yet 
it  must  be  admitted,  on  the  o^er  hand,  that  he  i^ords 
a  remarkable  example  of  the  employment  of  an  incor- 
rect mediod  of  philosophising,  and  exhibits  a  proof  of 
the  more  powerful  attachment  of  the  human  mind  to 
abstruse  hypothesis,  than  to  the  simple  exposition  q£ 
facts. 


CHAPTER  III. 

The  Third  PerM  of  the  HiHory  of  Medieme,  from  the 
time  of  Oalen,  through  the  dark  ages,  to  the  revival  rf 
letiere. 

^uoctfiori       Tub  superior  ^talents  of  Galen,  and  the  unrivalled 

oCGakn.     reputation  which  he  obtained,  tended  to  repress  all 

£ather  efforts  for  the  inqprovemoit  of  medical  science; 


and  his  immediate  successors,  regarding  him  as  berond  HiGtory^ 
the  reach  o£  competition,  were  satisfied  with  implicit-  ^— ^y^ 
ly  adopting  his  opinions,  without  attempting  to  in- 
c^ire  into  their  correctness,  or  to  extend  tneir  applica- 
tion. The  spirit  of  the  times  but  too  powerfully  coin- 
cided with  this  feeling.  The  Roman  empire  began  to 
exhibit  unequivocal  marks  of  decline:  in  every  de- 
partment of  literature  there  was  a  deficiency  of  ge- 
nius; and  the  utmost  efforts  of  those  who  now  held 
the  first  rank,  could  only  produce  an  imperfect  imita- 
tion of  the  great  standards  of  excellence  which  adorn- 
ed the  Augustan  age.  Rome,  in  its  most  splendid  pe- 
riod, was  never  remarkable  for  the  cultivation  of  sci- 
ence; and,  as  we  have  already  observed,  very  few  of 
the  physicians,  who  acquired  any  degree  of  celebrity, 
were  bom  in  Italy,  or  employed  the  Latin  tongue. 
Alexandria  still  continued  to  t>e  the  great  seat  of  me- 
dical learning ;  and  the  few  individuals  who  arrived  at 
any  eminence  in  medicine,  for  some  centuries  aft^r  the 
death  of  Galen,  were  natives  either  of  Greece  or  Asia 
Minor,  and  wrote  in  the  Greek  language. 

The  first  of  these  whom  we  shall  notice,  is  Sextus  Seitut 
Empiricus,  who  was  probably  a  contemporary  of  Ga-  Smpirkui. 
len's,  and  who,  although  a  physician  by  profession,  is 
more  known  to  posterity  in  his  literary  character. 
Those  of  his  works  which  are  extant,  consist  of  treatises 
against  the  principles  of  the  dogipatists,  and  display 
considerable  talents,  together  with  a  complete  acquaint- 
ance with  all  the  ancient  systems  of  philosophy,  llie 
denomination  of  Empiricus  was  probably  given  to  him 
in  consequence  of  the  tenets  which  he  adopted;  but 
he  may  be  regarded  as  the  last  scientific  defender  of 
that  sect :  for  after  this  period,  the  authority  of  Galen 
conspired  with  the  charaoter  of  the  age, .  to  turn  the 
current  of  fiishion  in  favour  of  abstruse  speculations,' 
and  all  the  subtleties  of  scholastic  learning.  Oribasius,  Orifatsos. 
who  was  a  native  of  Pergamus,  flourished  about  the 
end  of  the  fourth  century.  He  wrote,  as  it  is  said, 
above  70  different  treatises,  several  of  which  are  pre- 
served; they  profess  to  be  little  more  than  compila- 
tions f!^om  former  writers,  especially  'from  Galen,  of 
whom  he  speaks  in  terms  of  unbounded  admiration. 
There  is  little  that  can  be  considered  as  of  intrinsic  va- 
lue in  any  part  of  his  multifarious  volumes ;  but  there 
is  one  circumstance  which  gives  a  degree  of  incidental 
value  to  them,  that,  in  his  numerous  quotations  and 
abstracts,  he  has  preserved  a  number  of  passages,  of 
which  the  originals  are  lodU  some  of  considerwle  in- 
terest, from  the  information  wliich  they  contain  ;  while, 
in  other  instances,  the  only  remains  which  we  have  of 
some  of  the  ancient  authors,  are  the  fragments  that  we 
meet  with  in  these  compilations. 

Aetius  lived  more  than  a  century  after  Oribasius.  Aedui. 
Like  him,  he  was  a  voluminous  compiler  from  Galen 
and  other  authors ;  to  whom,  however,  he  does  not  al- 
ways sufficiently  acknowledge  his  obligationa  His 
works  embrace  almost  all  the  topics  connected  with 
medicine;  .but  the  only  part  that  possesses  any  daim  to 
originality  is  the  account  of  surgery,  in  which  acme 
operations  are  described  that  we  do  not  meet  with  either 
in  Celsus  or  in  Galen.  In  his  mention  of  the  articles  of 
the  materia  medica,  he  fives  us  likewise  some  curious 
details  of  the  «tate  of  this  department  of  the  science, 
and  particularly  respecting  the  pharmacy  of  the  Kgyp^ 
tians ;  but  his  materials  are  coliected  with  so  little  dis* 
crimination,  and  contain  so  many  marks  of  oreduli^ 
and  superstition,  as  strongly  to  indicate  the  defective 
iudgment  of  the  writer,  as  well  as  the  declining  know* 
ledge  of  the  age.    In  proof  of  this  allegation,  it  is  only 
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BietcMt.  necettary  to  remark,  that  Aetins  describes  and  recom- 
mends wious  magical  incantations  amonff  his  reme- 
dies ;  a  species  of  practice  that  had  been  discarded  fbr 
many  centuries,  and  which  could^not  have  been  revived, 
except  at  a  period  when  the  hwnan  mind  was  verging 
to  a  state  of  barbarism. 

Alexander,  named,  from  the  place  of  his  birth,  Tral- 
lianus,  lived  about  the  middle  of  the  sixth  century ; 
and,  idthough  principaUy  a  compiler,  is,  however,  more 
original  than  either  of  the  two  last  writers.  He  seems 
to  nave  been  a  man  of  learning  and  of  judgment,  and 
to  have  borne  a  high  rank  in  his  profession.  His  prac- 
tice exhibits  marks  of  the  simplicity  of  the  Hippocra- 
tean  school ;  and  if,  in  his  theories,  he  generally  fol- 
lows the  footsteps  of  Galen,  on  some  occasions  he  has 
the  boldness  to  differ  from  him.  In  his  description  of 
the  symptoms  of  disease,  he  not  aniTe(|uently  writes 
with  precision,  and  widi  an  air  of  originahty ;  his  treat- 
ment is  often  judicious/  and  many  of  his  prescriptions 
are  ingenious ;  yet  it  must  be  admitted,  that  his  works 
contain  a  considerable  mixture  of  absurdity,  and  that, 
like  Aetius,  he  places  confidence  in  the  operation  of 
charms  and  amulets.  In  his  arrangement  of  diseases^ 
he  begins  with  those  of  the  head,  and  proceeds,  through 
the  different  parts  of  the  body,  down  to  the  feet;  an 
arrangement  which  we  might  be  more  disposed  to  con- 
demn as  unscientific  and  inconvenient,  had  it  not  been 
adopted  by  some  of  the  most  learned  among  the  mo- 
derns. 

Nearly  contemporary  with  Alexander  is  Paulus  of 
^gina ;  like  him  principally  a  compiler,  yet  not  with- 
out some  originality  both  with  respect  to  facts  and  opi- 
nions. He  IS  said  to  have  employed  great  diligence  in 
the  acquisition  of  the  knowledge  of  his  profession ;  and, 
for  this  purpose,  to  have  travelled  into  different  coun- 
tries, and  obtained  all  the  information  which  the  age 
afforded.  His  account  of  diseases  is  commended  for  its 
clearness  and  brevity,  and  he  is  celebrated  as  being  the 
first  who  has  given  a  correct  and  scientific  view  of  mid- 
wifery, and  who  is  certainly  known  to  have  practised 
this  art.  He  excels  in  the  description  of  surgical  <^>e- 
rations.  He  mentions  some  whidi  are  not  to  be  met 
with  in  any  preceding  author ;  and  for  a  lokig  time  his 
writings  on  this  subject  were  made  the  basis  of  our 
most  approved  systems.  Paulus  was  particularly  es- 
teemed by  the  Arabians;  and  it  appears,  that  they  fre- 
ouently  obtained  their  knowledge  of  the  ancients  more 
through  the  medium  of  his  works,  than  from  the  peru- 
sal of  the  originals. . 

With  Alexander  and  Paulus  terminated  the  ancient 
Greek  medicine;  for,  after  this  period,  neitiier  Greece 
nor  Asia  Minor  produced  a  single  medical  writer  of  any 
degree  of  eminence.  Compilations  from  the  works  of 
Galen  were  occasionally  published;  but  even  these 
rarely  appeared,  and  are  deficient  in  every  quality 
whidi  can  give  them  a  daim  to  our  attention.  If  we 
except  firom  this  censure  the  name  of  Actuarius,  who 
lived  about  the  eleventh  century,  it  is  rather  from  the 
circumstance  of  his  works  containing  the  first  hint  of 
the«pplication  of  chemistry  to  medicine,  than  from  their 
intrinsic  merit  It  is  not  easy  to  ascertain  when  the 
first  operation  was  practised  to  which  we  may  correct- 
ly apply  the  term  chemical.  Something  of  the  kind 
may  be  met  with  in  the  pharmaceutical  writings  that 
were  published  about  the  commencement  of  the  Chris- 
tian era ;  but  they  are  mentioned  in  an  incidental  man- 
ner, and  can  scarcely  be  considered  as  even  approach- 
ing to  the  formation  of  a  new  branch  oi  science. 

It  is  generally  admitted,  that  the  invention  of  die* 
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roistry,  that  department  of  natural  pfaQosopby  which  Htotory.^ 
now  forms  so  mstingnished  an  object  of  research*  is  '— ^r  — ^ 
due  tm  the  Arabs.  From  what  source  this  people  de* 
rived  their  first  intimation  of  this  science,  whether  from 
the  Egyptians,  from  the  Greeks,  or  from  the  Indians,  is 
still  a  suDJect  of  oontroveny ;  nor  are  we  able  to  ascer- 
tain what  were  the  circumstances  which  immediately 
induced  them  to  direct  their  attention  to  it.  But  it  was 
undoubtedly  in  Arabia  that  chemistry  ufas  first  regu- 
larly prosecuted,  and  the  first  books  that  we  possess, 
professedly  on  this  subject,  issued  from  that  country. 
It  is  not,  however,  our  business  to  inquire  minutely  into 
the  origin  of  chemistry ;  but  a  very  interesting  question 
occurs,  and  one  intimately  connected  with  our  subject, 
respecting  the  period  when  chemistry  was  firat  applied 
to  medicine. 

This  question  is,  however,  involved  in'a  part  of  the  Applied  t» 
subject  to  which  we  must  now  turn  our  attention— the  ««*lcine 
progress  which  was  made  in  medicine  itself  by  the  ^^^j*  ^» 
Arabians.  After  the  followers  of  Mahomet  had  carried  ' 
their  arms  through  a  large  part  of  the  civilixed  world, 
and  had  spread  devastation  in  all  quarter^,  an  interval 
of  repose  ensued,  and  their  rulers  seemed  disposed  to 
employ  the  arts  of  peace  in  the  embellishment  of  that 
power  which  had  been  acquired  by  the  most  destructive 
arts  of  warfare.  Learning  and  science  were  assiduously 
cultivated ;  the  works  of  the  Greek  philosophers  were 
perused  with  avidity,  and  the^  acquured  as  great  a  de- 
gree of  authority  over  the  minds  of  the  Arabians,  as 
they  had  formerly  obtained  in  Greeoe'and  Italy^  Me* 
dicine  especially  became  a  prime  object  of  their  atten- 
tion, and  at  a  time  when  the  Europeans  were  involved 
in  ignofance,  or  remained  in  a  state  of  profound  inac- 
tion, the  Saracens  were  busily  employed  in  transcribing 
and  commenting  upon  Galen,  and  what  is  still  more 
important,  in  making  many  considerable  additions  to 
medical  science.  Their  patronage  of  the  arts  was  not 
confined  to  their  native  country,  but  was  extended  along 
with  their  conquests,  and  Spain,  which  was  for  some  time 
under  their  power,  became  a  distinguished  seat  of  Ara- 
bian literature.  The  first  of  the  Saracenic  physicians  of  Sertpion. 
whom  we  have  any  distinct  account,  and  wnose  genuine 
writings  have  been  transmitted  to  us,  is  Serapion,  who 
lived  about  the  end  of  the  8th  century.  Among  his 
works,  which  we  now  possess,  is  a  general  abstract  of 
the  pr^ice  of  medicine,  principally  compiled  from  the 
ancients,  but  also  containing  some  original  observations, 
and  likewise  a  treatise  on  the  materia  medica,  in  which 
we  have  a  copious  account  of  the  simplesubstances,  and 
the  pharmaceutical  preparations,  which  were  then  in 
common  use. 

About  a  century  afier  Serapion,  floorished  the  eele^  Bhasei. 
brated  Rhases,  a  man  of  superior  talents,  and  of  ex- 
tensive learning  and  accomplishments^  He  was  a  na^ 
tive^f  Persia,  but  he  studied  at  Bagdat^  and  practised 
in  that  city,  where  he  arrived  at  the  highest  honoun 
of  his  profession.  His  writings  are  very  numerouir, 
and  display  an  intimate  acquaintance  with  the  works  of 
his  predecessors,  as  well  as  a  familiarity  with  the  phe- 
nomena of  disease^  Many  of  them  retained  a  high  de- 
gree of  reputation  in  the  medical  sdiools  of  Europe 
after  the  revival  of  letten,  and  they  are  still  referred 
to  as  giving  an  account  of  some'  dtseasea,  which  either 
orwinated  about  the  time  ef  Rhases,  or  had  not  been 
before  distinctly  noticed.  Among  these,  the  most  re- 
markable is  the  history  whidi  he  gives  of  the  smalU 
pox,  which  was  fint  accurately  described  by  this  au- 
thor ;  while,  at  the  same  time,  he  gives  a  curious  and 
interesting  account  of  the  .practice  t£at  was  adopted  by 


644 


MEDICINE. 


Htstory.  the  Anbiaii^^  together  with  theit  faypoCheticBl  nodong 
'-"  f  *^  respecting  its  nature  and  origin.  Ine  treatment  con- 
dsta  principally  in  evacuations,  and  the  other  parts  of 
the  antiphlogifldc  plan,  and  is  not  very  remote  from 
that  of  the  most  judtdoas  physicians  of  the  present 
day^  after  tSl  the  revolutions  of  theory  and  practice  that 
have  taken  place  during  ten  centuries.  He  wrote  a  set 
of  aphinrisms,  deduced  from  his  own  practice,  which 
ore  valuable  records  both  of  facts  and  opinions ;  and, 
besides  these,  he  published  several  large  works,  which 
consist  principally  of  oompilations  horn  Galen,  and 
the  other  Greek"  physicians.  These  are,  however,  for 
the  most  part,  ill  digested^  and  collected  without  much 
discrimination.  Upon  the  whole,  we  must  rank  Rhaaes 
among  the  improvers  of  medicine,  although,  at  the 
same  time,  we  may  admit,  that  the  amount  of  his  ac- 
tual imnrovements  is  scarcel;^  adequate  to  the  diligence 
with  w;nidi  he  cultivated  ms  profession^  or  to  the  ex- 
tent of  his  acquirements. 
Metue.  Anumff  the  more  distinguished  of  the  Arabian  phy- 

aicians  Mesne  is  always  induded ;  much  uncertainty^ 
however,  attadies  to  his  history  and  diaracter,  in  conse* 

Suence,  as  it  appears,  of  there  having  been  two  indivi* 
ualsofthis  name,  and  probably  of  the  same  family, 
who,  although  they  lived  at  the  distance  of  two  centuries 
fitmi  each  other,  seem  to  have  been  confounded  tooe* 
ther.  The  one  who  has  the  greatest  claim  to  our  notice, 
is  said  to  have  flourished  in  the  tenth  century ;  to  have 
wofes^ed  the  Christian  religion,  although  a  native  of 
bagdat';  and  to  have  practiMd  at  Cairo.  There  is  some 
doubt  of  the  genuineness  of  the  writings  usually  ascrib- 
ed to  him,  but  those  which  pass  under  his  name  are  on 
pharmacy  and  the  materia  medica,  and  are  now  merely 
objects  a£  curiosity,  as  exhibitinsr  a  picture  of  Ae  opin- 
ions of  the  age  in  which  he  lived. 
Avicemisi  A  little  later  ^lan  this  period,  at  the  end  of  the  10th, 
and  the  ooramencement  <tt  the  11th  century,  lived  Avi- 
ocmia,  a  pbiloeopher  and  physician,  who  attained  a  de^ 
gree  of  cejebrity,  which,  for  a  long  time,  almost  rivalled 
that  of  Hippocrates  and  Galen.  At*  an  early  age  he  ex- 
hilHted  marks  of  cemus,  and  every  means  were  employ- 
ed for  its  cultivation.  He  was  placed  under  the  care  of 
the  first  masters,  and  acquired  all  the  learning  and  ac- 
complishments which  then  formed  a  part  of  the  educa- 
tion of  youth.  Together  with  a  ready  i^prehension,  an 
ardent  tiiirst  lor  information,  and  unwearied  industry, 
he  possessed  an  enthnsiasttc  state  of  mind,  almost  amount- 
ing to^natidsm,  and  it  is  said,  that  when  he  met  with 
any  difficulty  in  his  studies,  he  endeavoured  to  obtain 
by  prayer  that  supernatural  ilhnwination  which  was  to 
supply  the  deficiencies  of  his  mental  powers.  His  abi- 
lities soon  attracted  the  ifttention  of  toe  court,  where  he 
jcmained  for  some  time,  highly  honoured  and  respect- 
ed ;  but  he  unfortunately  became  involved  in  pc^tical 
intrigues,  in  consequence  of  which  he  was  kept  for  many 
years  in  confinement,  and  by  which  his  me  seems  to 
have  been  prematurely  terminated.  Avicenna  pubUah- 
ed  a  large  collection  of  works,  on  a  variety  or  topics, 
both  metaphysical,  philosophical^  and  mediad.  He  was 
a  devoted  admirer  of  Aristotle  and  Galen,  and  it  seems 
to  have  been  the  prime  and  ultimate  object  of  his  re« 
searches  to  nuJte  niinself  acquainted  with  their  tenets ; 
and  that  he  supposed  little  remained  to  be  done  but  to 
apply  them  to  the  explanation  of  every  phenomenon, 
and  to  obviate  the  apparent  objections  to  thdr  applica- 
toon.  His  chief  professional'  wcnrk  is  called  the  canon 
^f  medicine,  and  consists  of  a  laborious,  but  iU  digested 
and  servile  eompihrtion  .af  all  that  had  been  written  by 
the  Greek  phyeidaiis^jOBrevery  braadi  of  medical  science. 


Yet  notwithstanding  these  defects,  partly  firam  the  mag.  Hiitorr. 
nitude  of  the  performance,  and  the  learning  of  the  author,  ^""V^ 
and  partly,  perhaps,  from  some  inddental  circumstances, 
which  contributed  to  raiseits  reputation,  the  canon  of  Avi- 
cenna obtained  the  highest  celebrity,  not  only  among  Ids 
own  countrymen,  but  with  the  Europeans,  so  that  it  was 
the  prindpal  text-book  adopted  in  the  different  schools, 
untu  after  the  revival  of  letters.  It  has  gone  tlm>ug^  nu- 
merous editions,  and  has  been  abstracted,  abridged,  and 
epitdmixed,  under  a  variety  of  forms,  and  even  so  late 
as  the  middle  of  the  1 7th  century,  it  was  translatal  into 
Latin,  with  abundance  of  notes  and  commentaries. 

In  the  12th  century  lived  Albucasis,  who  acquired  Allncisi!. 
almost  as  high  a  chanicter  for  his  skill  in  surgery  as 
Avicenna  had  obtained  for  his  knowledge  of  medicine. 
His  writings  show  him  to  have  been  a  man  of  extensive 
informaticm,  and  he  introduced  many  improvements  in- 
to his  art,  which  before  that  time  had  beeri  much  ne- 
glected. He  appears  to  have  been  m  bold  and  daring 
operator,  and  he  employed,  what  we  should  now  con- 
sider a  severe  kind  of  practice,  makin|^  frequent  use  of 
the  knife  and  the  cautery,  and  subjecting  his  patients  to 
much  more  suffennff  than  would  be  thought  necessary 
in  modem  times.  He  also  published  an  abstract  of  me- 
dical practice,  which  displays  considerable  experience, 
and  shows  that  his  knowledge  was  not  confined  to  a 
single  department  of  the  profession.  His  surgical  works 
have  been  frequently  edited ;  they  were,  for  a  long  time, 
employed  as  a  text-book,  and  regarded  as  the  standard 
of  practice. 

To  complete  this  sketch  of  the  Arabian  school  of  me^  Afeuov. 
dicine,  we  must  notice  two  eminent  men,  of  Saracenic 
descent  and  education,  both  natives  of  Spain,  Aveaxoar 
and  Averroes.  The  first  of  these  lived  m  the  1 1th  and 
12th  centuries,  was  a  native  of  Seville,  and  had  both  a 
father  and  a  son  in  the  same  profession  with  himself, 
to  which  circumstance  may  probably  be  attributed  the 
unusual  period  d  IS5  years,  which  has  been  assigned 
to  his  life.  He  seems  to  have  been  a  man  of  talents  and 
information,  and  a  diligent  inquirer  into  the  phenomena 
of  disease ;  so  tliat  a  work  which  be  published  on  the 
practice  of  medidne,  contains  many  racts  and  observa- 
tions which  are  valuable,  independent  of  their  antiquity. 

Averroes  lived  a  little  later  than  Avenxoar,  and  ae-  Avcrn& 
quired  from  him  his  knowledge  of  medicine:  he  was  a 
native  of  Corbuda,  of  respectable  rank,  and  enjoyed 
every  advantage  of  education.  He  did  not  foUow  the 
profession  of  i%ysic,  but  was  devoted  to  dvil  life,  and 
by  his  talents  axid  connexions  arrived  at  the  h^est  of- 
fices of  the  state.  His  liberal  turn  of  mind  conspired, 
with  other  circumstances,  to  exdte  some  suspicions  oon- 
eeming  the  soundness  of  his  religious  creed,  and  he  un- 
derwent on  this  account  much  severe  persecution ;  but 
at  length  the  obloquy  of  his  antagonists  was  sDenced, 
and  he  was  reinstated  in  his  honours  and  emplovments. 
Averroes  was  a  man  of  distinguished  virtues,  although 
his  character  possessed  too  much  of  the  aacetic  cast ; 
he  was  in  a  high  degree  temperate,  patient,  cttidid,  in- 
dustrious, and  of  spotless  integrity.  As  a  philosopher 
he  was  the  obseauious  follower  of  Aristotle,  wnose 
Works  he  r^fardea  almost  with  veneraticm ;  yet  we  are 
informed  that  he  was  ignorant  of  the  Greek  language, 
and  that  he  had  only  an  opportunity  of  perusing  them 
through  the  medium  of  Arabic  vei'sions,  which  were 
incorrect  and  imperfect.  He  however  publislied  many 
comments  upon  tliem,  which  acquired  a  great  degree  of 
reputation,  and  were  themselves  the  object  of  much  at- 
tention for  many  centuries.  His  knowledge  of  medi- 
dne was  that  of  a  genend  scholar^  rather  than  of  a  proc- 
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titioDer^  yet  he  «ppeai^  to  have  been  much  mterested  in 
the  pursuit^  and  to  have  studied  it  with  great  assiduity. 
His  attadunent  to  Galen  was  no  less  devoted  than  to 
Aristotle;  and  in  his  great  work,  which  treats  of  the 
general  principles  of  tl^  science,  he  regards  him  as  the 
standard  of  medical  knowledge,  and  the  great  point  to* 
wards  which  his  views  are  always  directed.  ^  His  snpe- 
rior  rank,  and  the  respectability  of  his  character*  seem 
to  have  acquired  for  his  vrntincs  a  much  higher  d^ipfee 
of  credit  than  they  are  entitled  to  from  their  intnnsic 
merit.  Far  several  ages  they  they  were  much  read  and 
admired,  and  a  new  edition  of  them  was  published  so 
late  as  die  b^inning  of  the  ITth  century ;  at  present, 
however,  they  are  entirely  neglected,  and  of  all  the 
boasted  learning  and  philosophy  of  Averroes,  it  may  be 
doubted  whether  any  single  trace  now  remains  in  the 
liistory  of  science. 

.  The  splendid  reputation  which  the  Saracenic  school 
of  medicme  enjoyed,  is  no  doubt,  in  some  measure,  to 
be  ascribed  to  the  effect  of  contrast  It  anmng  up  among 
a  people  who  had  before  been  the  declared  enemies  of 
learning,  and  who  afterwards  rekpsed  into  their  previous 
state  of  barbarism ;  while  fot  some  centuries,  as  well 
prior  to  tibis  period  as  subsequent  to  it,  the  i^t  of  the 
world  was  sunk  in  the  repose  of  profound  ignorance^ 
Another,  circumstance  also  contributed  to  throw  a  fac- 
titious lustre  upon  these  writers.  When,  in  consequence 
of  the  intercourse  whidi  took  place  between  Europe 
and  Asia  during  the  crusades,  the  literature  of  the  Arab- 
ians was  conveyed  into  Italy  and  France,  it  was  through 
their  medium  that  die  philosophy  and  medicine  oiuie 
Greeks  were  first  made  known  to  the  inhalritants  of 
these  countries.  Aristotle  and  Galen  were  read,  either 
in  Arabic  translaticAS,  or  in  Latin  versions  taken 
from  the  Arabic,  for  a  considerable  time  before  the 
oriffinals  were  discovered ;  and  it  is  not  improbable  that 
jiad  they  not  been,  in  the  first  Instance,  introduced  to 
us  through  this  channel,  they  mi^thave  remained  un- 
known, and  the  few  copies  which  were  then  deptofted 
in  the  monasteries  might  hove  continued  there  neglected, 
and  at  length  have  been  completely  lost  to  the  world. 

The  Saracenic  pKysicians  have,  liowever,  more  direct 
claim  upon  the  gratitude  of  posterity.  Although  with 
respect  to  what  concerns  the  theory  of  medicine  and  its 
general  principles,  they  were  tKe  obsequious  followers 
of  Galen,  and  n^ver  dared  to  contradict  his  authority, 
yet  we  are  indebted  to  them  for  some  valuable  additions 
m  the  different  departments  of  the  science.  Several  dis- 
eases of  great  importance  were  first  discovered  by  Rha- 
zes  and  his  successors ;  they  added  a  considerable  num- 
ber of  new  articles  to  the  materia  medica,  and  we  en- 
tirely owe  to  them  the  introduction  of  chemical  prepa- 
rations into  pharmacy.  There  is  no  subject  iii  the  whole 
range  of  medical  inquiry  more  intricate  and  puzzling 
than  what  concerns  the  origin  of  new  diseases,  especial- 
Iv  of  such  as  are  only  propagated  by  oontagicm.  Of 
these  new  diseases  two  of  the  most  remarkab&  are,  the 
small  pox  and  the  measles.  Every  individual,  with 
a  few  exceptions,  is  obnoxious  to  their  influence,  and 
although  they  do  not  affect  every  person  with  equal  se- 
verity, yet  their  attack  is  independent  of  any  peculiarity 
of  age,  constitution,  or  the  habits  of- life;  the  old  and 
the  young,  the  most  robust,  as  well  as  the  most  feeble, 
the  African  savage^^  and  the  civilized  European  are  their 
victims,  in  nearly  an  equal  degree,  while  it  is  absolute- 
ly certain,  that  the  diseases  are  never  produced,  except 
by  the  presence  of  a  patient  previously  infected.  The 
symptoms  of  these  diseases  .are  so  distinctly  marked,  that 
it  seems  almost  impossible  that  they  could  hove  existed 
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among  the  nations  of  antiquity  and  not  have  been  de- 
scribed by  them,  yet  we  are  totally  at  a  loss  to  imagine 
in  what  way  they  could  have  been  produced  in  the  first 
instance.  As  a  point  of  historical  fiict,  however,  they 
seem  to  have  been  unknown  to  the  Greek/|and  Romans ; 
and  the  earliest  account  of  them  which  can  be  unequi- 
vocally recognized,  appeared  about  the  9th  century,  in 
the  writings  of  the  Saracens.  As  the  most  easv  metliod 
of  solving  this  difficulty,  it  has  been  supposed  that  the 
small  pox  and  measles,  as  well  as  some  other  of  the  most 
loathsome  diseases,  which  are  first  mentioned  by  the 
writers  <^this  period,  had  existed  foran  indefinite  length 
of  time  in  the  remoter  parts  of  Arabia,  and  perhaps  also 
in  other  districts  of  Asia,  whidihad  very  little  connexion 
with  the  western  parts  of  this  continent  or  with  Europe ; 
and  that  they  were  first  dispersed  over  the  world  by  the 
followers  of  Mahomet,  when  they  emerged  fVom  their 
native  r^ons,  and  overwhelmed  all  the  neighbouring 
eountries  with  their  destructive  ravages. 
>  It  is  probably  f^rom  tlie  local  situation  of  the  Arabians  Improve 
thai  we  are  indebted  to  their  physicians  for  the  intro-  phaorniftcjr* 
duction  of  many  medical  substances  into  practice,  which 
were  unknown  to  the  ancients.  Among  these  we  may 
mention  senna,  rhubarb,  tamarinds,  cassia,  and  other 
aromatics,  and  various  odoriferous  gums  and  resins, 
which  are  indigenous  on  the  banks  of  the  Red  Sea  and 
the  gulf  of  Persia,  or  were  brought  to  their  harbours 
from  die  Oriental  Islakids.  But  important  a^  were  these 
additions,  they  are  less  so  than  tlie  chemical, remedies 
which  form  so  essential  a  part  of  our  pharmacopoeias, 
and  which  were  entirely  unknown  to  the  Grecian  prac- 
titioners. It  is  generally  supposed  that  the  Egyptians 
were  the  original  inventors  of  chemistry,  or,  at  least, 
that  some  of  the  individual  operations  which  we  style 
chemical  were  employed  by  them  at  a  very  early  period. 
In  what  way  this  knowledge  passed  from  £gypt  into 
Arabia,  whether,  as  some  have  supposed,  through  the 
intervention  of  the  Greek  Ecclesiastics  c^the  5Ui  and 
the  6th  centuries,  or  whether  it  was  more  immediately 
transmitted  by  the  proximity  of  situation,  by  conquest, 
or  Irv  commercial  intercourse,  is  a  point  which  it  is  not 
our  business  to  discuss.  But  it  is  generally  admitted, 
that  Avicenna  was  one  of  the  first  writers  who  profess 
sedly  published  on  chemical  subjects,  and  who  distinct- 
ly sneaks  of  chemical  remedies  as  articles  commonly 
employed  in  practice.  The  immediate  object  indeed  of 
the  chemistry  of  this  period  is  but  little  entitled  to  the 
the  appdlation  of  philosophy,  consisting  principally  of 
processes  for  the  transmutation  of  metals,  but  in  Uie  pro- 
secution of  these  researches,  various  substances  were 
procured  of  great  utility  in  the  arts  of  life,  and  consti- 
tuting some  of  the  most  active  pharmaceutical  prepara- 
tions. 

After  die  exdncdon  of  the  Saracenic  school,  in  the 
12th  century,  we  arrive  at  a  period  of  about  300  years, 
in  which  the  whole  world  lay  involved  in  the  deepest 
gloom  of  ignorance.  During  this  period  there  is  scarce- 
ly a  single  object  to  attract  the  attention  of  die  historian 
of  science,  and  medicine  shared  die  fiite  of  every  other 
department  of  leamii^.  While  the  Arabic  universities 
of  Spam  still  mauitained  theurreputadon,  some  faint  ex- 
ertions were  occamcHiaUy  made  in  Italy  and  Greece ;  the 
school  of  Salemum  acquired  some  celebri^  in  the  1 1th 
century,  and  at  the  same  time,  Constantine  of  Carthage, 
a  n)an  of  erudition,  published  his  works ;  but  the  sole 
individual  who  seems  to  be  entided  to  our  notice  as  an 
actual  improver  of  the  science,  is  Mondino.  •  He  lived 
at  Bologna  in  the  14th  century,  and  notwidistanding  the  AfondW 
coftiplete  state  of  degradation  into  which  die  human 

7 


646 


MEDICINE. 


Hiftiory.  mind  had  fallen,  he  devoted  himself  with  some  success 
—  '  9  *— '  to  the  cultivation  of  anatomy ;  he  even  ventured  to  ex- 
amine the  structure  of  the  body  by  dissection,  and  he 
published  a  system,  which  possessed  a  considerable  de- 
gree of  comparative  excellence. 
Alcbcxny.  The  only  science,  if  it  deserve  that  name,  which  was 
then  pursued  with  ardour,  was  alchemy,  a  science  well 
adapted  to  those  dark  a^es  of  superstition.  We  may 
conclude,  without  hesitation,  that  many  of  its  votaries 
were  designing  impostors ;  but  when  we  consider  the 
character  of  some  who  were  engaged  in  it,  and  the  im- 
mense labour  which  they  bestowed  upon  it,  we  cannot 
doubt  but  that  they  were  themselves  the  dupes  of  their 
own  credulity,  and  that  they  expected  to  realize  the  pro-  ' 
mises  which  they  held  out  of  transmuting  the  baser  me- 
tals into  gold,  and  of  obtaining  a  universal  medicine, 
which  should  have  the  power  oi  curing  all  diseases,  and 
retarding  the  progress  of  old  age.  The  visionary  pur- 
suits of  the  alchemists  had,  however,  the  incidental  ad- 
vantage of  detaching  numkind,  in  some  measure,  from 
their  unbounded  veneration  for  the  ancients,  and,  amidst 
their  numerous  experiments,  some  discoveries  were  made 
that  proved  of  real  benefit  to-saence,  and  laid  the  foun- 
dation of  the  more  philosophical  chemistry  of  their  suc- 
cessors. During  this  period  of  darkness,  while  the  hu- 
man mind  was  slumbering  in  profound  ignorance,  the 
practice  of  medicine  fell  into  its  lowest  state  of  degra- 
dation. It  was  chiefly  exercised  by  the  Ecclesiastics, 
or  by  those  who  were  attached  to  the  monastic  orders ; 
a  class  of  men  nearly  as  devoid  of  real  knowledge  as 
their  contemporaries,  but  surpassing  them  in  the  arts  of 
•  mysticism  and  imposture,  as  well  as  in  the  licentious- 
ness oC  their  conduct  By  the  use  which  they  made  of 
magic  and  astrology,  and  by  employing  the  grossest  su- 
perstition in  aid  of  the  defects  of  their  medical  skill,  they 
obtained  an  influence  over  the  minds  of  their  patients 
which  they  frequently  abused  in  the  most  in£unous  man- 
ner ;  and  it  may  he  asserted,  that  a  great  degree  of  po- 
sitive mischief  was  effected  by  that  profesion,  the  sole 
object  of  which  ought  to  be  the  alleviation  of  the  evils 
necessarily  incidental  to  himianity.  A  brighter  prospect, 
however,  soon  opened  itself  to  our  view,  ana  a  refor- 
^  mation  was  at  hand,  which,  not  only  in  its  immediate 

object,  but  in  its  ultimate  effects,  raised  human  nature 
*  to  a  higher  elevation  than  it  had  obtained  even  in  the 
most  splendid  periods  of  Greece  and  Rom^ 


CHAPTER  IV. 

The  Fourth  Period,  from  the  Revival  of  Letters  to  the 

middle  of  iheJSth  Century. 

9 

RcfiTalof  About  the  middle  of  the  15th  century  two  events 
Letters.  occurred,  quite  distinct  in  their  nature,  and  totally  in- 
dependent of  each  other,  but  which  conspired  remark- 
ab^  to  rouse  the  energy  of  the  human  mmd,  by  reviv- 
ing the  taste  for  learning  and  the  spirit  of  philosophical 
inquiry  ;  the  destruction  of  the  Byzantine  empire  by 
the  Turks,  and  the  invention  of  ttie  art  of  printing. 
The  Greek  monasteries  of  Constantinople  contained  the 
only  learned  men  who  then  existed ;  and  when  this  city 
was  captured  by  Mahomet  the  2d,  in  the  year  1^53, 
they  were  expeUed  from  their  retreats,  where  they  jiad 
lonff  remained  immured  in  solitude,  and  took  refuge  in 
Italy.  1  hey  carried  with  them  what  they  regarded  as 
their  most  precious  treasures,  the  copies  of  the  ancient 
classical  writers,  which  had  existed  in  their  libraries, 
unknown  to  the  rest  of  the  world,  and  valued  by  their 


possessors  rather  as  objects  of  curiosity  tlian  as  contain*-  History. 
mg  records  of  the  arts  and  sciences,  which  were  then  '"^'i'*^ 
no  longer  esteemed,  or  were  even  totally  forgotten.  The 
chance  of  situation,  however,  and  the  new  society  to 
whicK  they  were  introduced,  tended  to  awaken  their 
own  minds  ta  some  degree  of  exertion,  while  their  ac- 
<|uirements,  limited  as  they  were,  excited  the  admira- 
tion of  of  their  new  associates.  The  importance  of  the 
relics  of  ancient  literature  was  quickly  discovo^,  and 
diligent  research  was  made  for  others  of  them  which 
might  still  remain  in  existence.  The  singularly  fortu- 
nate coincidence  of  the  discovery  of  printing  with  the 
dispersion  of  the  Byzantine  Greeks,  produced  the  im- 
mediate multiplication  of  the  treasures  which  had  been 
thus  brought  to  light ;  and  the  direct  consequent  of 
these  events  was  uie  sudden  progress  of  the  intellect, 
from  a  state  6f  the  grossest  ignorance  to  a  high  relish 
for  literature,  and  a  rapid  advance  in  the  knowledge  of 
all  the  departments  of  science  and  philosophy.  Another 
circumstance  concurred  with  these  two  great  events  to 
complete  the  emancipation  of  the  human  mind.  Va- 
rious political  intrigues  tended  to  increase  the  inter- 
course between  Ita^  and  the  other  parts  of  Eunme, 
and  the  papal  authority  was  shaken,  not  only  by  the 
spread  of  knowledge  among  the  people  at  large,  but  by 
disgust  for  the  personal  character  of  the  individual  who 
at  fliat  period  filled  the  chair  of  St  Peter ;  and  it  yet  re- 
mains a  subject  of  controversy  whether  the  reformation 
was  occasioned  more  by  the  voluptuous  extravagance  of 
Leo  the  Tenth,  or  by  Uie  enlightened  spirit  of  Luther 
and  his  associates.  After  a  severe  struggle  the  cause  of 
philosophy  triumphed,  and  from  this  tmie  the  progress 
of  knowledge  ana  information  has  been  invariably  pro- 
gressive, differing  indeed  in  the  rapidity  of  its  advance- 
ment at  different  periods,  but  never  relapsing  into  those 
retrograde  movements,  which,  on  former  occasions, 
threatened  to  destroy  all  the  labours  of  preceding  ages. 

I'he  impulse  that  was  thus  given  to  the  human  mind,  Greek  lite- 
first  began  to  display  its  effects  by  producing  a  high  raturecolti- 
respect  for  the  writings  of  the  Greeks,  and  a  propor-^  ▼stcd. 
donate  neglect  of  those  of  the  Arabians,     it  was  dis- 
covered that  Avicenna,  although  purporting  to  be  the 
implicit  follower  of  Galen,  had  not  umrequently  either 
mistaken  or  perverted  his  meaning,  and  many  import- 
ant truths  were  detected  in  the  original  which  had  been 
totally  obscured  by  the  impure  medium  through  whidi 
they  had  been  hitherto  conveyed.     After  Galen  had 
been  thus  reinstated  in  that  rank  of  public  estimation 
which  had  been  for  some  centuries  usurped  by  his  trans- 
lators and  commentators,  Hippocrates  next  be^n  to  be 
read  and  admired.  The  simplicity  of  his  principles  was, 
however,  less  adapted  to  the  genius  of  the  age  than  the 
more  complicated  hypotheses  of  his  successor,  but  there 
were  not  wanting  mdividuals  who  were  able  fuily  to 
appreciate  his  merit ;  various  editions  of  his  works  were 
published,  and  many  learned  men  devoted  themselves 
to  their  explanation.     A  custom  began  to  prevail  about 
this  period,  which  tended  very  powerfully  to  assist  in 
the  advancement  of  medical  science,  the  publication  of 
collections  of  particular  histories  of  disease  and  of  indi« 
vidual  cases.     These  were  no  doubt,  in  many  instances, 
collected  with  little  judgment,  and  narrated  without 
much  accuracy,  exhibiting  rather  a  fondness  for  the 
marvellous  than  a  genuine  love  of  truth ;  but  they  tend- 
ed to  foster  a  spirit  of  observation,  and  may  in  fact  be 
regarded  as  the  prime  cause  of  the  improved  state  to 
which  medicine  has  been  advanced  in  our  own  times.^ 

One  of  the  first  of  this  description  of  writers,  both  in  FcracL 
pomt  of  time  and  of  ability,  was  Fernet,  a  native  of 
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Hbtory.    France^  who  flourished  in  the  early  part  of  the  1 6th 

^*'*'V'^  century.  Although  he  was  mubh  attached  to  the  an- 
cients^ and  professed  to  make  them  the  standard  both  of 
theory  and  of  practice,  yet  he  exhibited  many  marks  of 
original  genius,  and  has  left  behind  sufliciedt  proof  that 
he  was  a  diligent  observer  of  the  operations  of  nature. 

Lommiai*  Nearly  contemporary  with  him  was  Lommius,  a  native 
of  Hollandi  whose  works  are  still  admired  for  the  ele- 
gance and  brevity  with  which  the^  detail  the  pheno- 
mena of  fever,  and  the  treatment  which  was  then  adopt- 

Foresiut.  ed  for  its  cure.  Forestus,  likewise  a  native  of  Holland, 
passed  a  long  life  in  tlie  unwearied  pursuit  of  medical 
Knowledge,  the  result  of  which  he  has  recorded  in  a 
number  of  volumes,  unwieldy  from  their  bulk,  and  te- 
dious fW>m  their  prolixity,  but  containing  the  correct 
recital  of  a  number  of  individual  cases,  and  still  regard- 
ed as  a  valuable  repositoiy  of  practical  observations. 

riatcr.  About  the  same  time  lived  Plater,  who  also  spent  a  lonff 
life  in  the  cultivation  of  medicine  and  all  its  oollateral 
departments.  He  rose  to  the  highest  eminence  in  his 
profession,  and  for  many  years  occupied  the  chair  of 
medicine  in  the  university  of  Basil  with  great  reputa* 
tion.  He  was  no  less  conversant  with  anatomy  than 
with  medicine,  and  he  published  many  valuable  works 
on  both  these  topics,  which  stOl  retain  their  importance, 
not  only  as  forming  a  part  of  the  history  of  science,  but 
from  their  intrinsic  excellence.  A  still  higher  degree 
of  celebrity,  if  not  of  actual  merit,  was  attained  by  Sen- 

^niwrt.  nert,  who  practised  at  Wittemberg  in  the  early  part  of 
the  17th  century,  and  whose  works,  consisting  partly 
of  a  judicious  selecticm  from  the  ancients,  and  partly  oi 
original  observations,  made  in  the  course  of  a  very  ex- 
tensive practice,  were  long  regarded  as  the  standaraaof 
medical  knowledge,  and  are  still  considered  as  exhibit- 
ing a  valuable  picture  of  the  state  of  medicine  at  the 
time  when  he  wrote.  The  authority  of  Galen  is  always 
appealed  to  by  these  authors  with  Uie  most  implicit  re^ 
8]>ect,  and  although  it  was  now  allowed  that  additions 
might  be  advantageously  made  to  his  writings,  yet  it 
was  very  rarely  uat  any  one  ventured  to  oppose  his 
principles,  or  controvert  any  material  part  of  his  prac- 
tice. 

Paniceteut.  ^  But  a  revolution  in  public  opinion  was  now  impend-, 
ing,  by  which  the  unbounfled  veneration  for  the  ancients 
was  to  be  destroyed,  and  our  attachment  to  them  re- 
duced within  its  just  limits.  This  was  accomplished 
by  the  labours  of  two  descriptions  of  men,.totiilly  dif- 
ferent in  their  characters  ancf  the  nature  of  their  pur- 
suits, but  who  incidentally  conspired  to  bring*about  the 
same  ultimate  effect ;  the  chemists  and  the  anatomists. 
We  have  already  alluded  to  the  labours  of  the  alchemists 
during  the  ages  which  inunediately  preceded  the  re- 
vival of  letters,  and  this  event  seems,  at  least  for  some 
time,  rather  to  have  promoted,  than  to  have  checked 
their  ardour.  It  was  about  this  period  that  an  attempt 
was  made  to  connect  the  science  of  chemistry  with  that 
of  medicine,  and  many  individuals  united  the  two  pur- 
suits ;  but  of  these  the  first,  in  point  of  celebrity,  was 
Paracelsus,  a  native  of  Switzerland,  who  flourished  at 
the  commencement  of  thie  l6th  century.  From  his  va- 
nity and  presumption,  more  than  from  his  talents  and 
acquiremetits,  he  obtained,  for  a  short  time,  a  singular 
degree  of  popularity.  His  great  object  was  to  under- 
mine the  autlMnrity  of  the  Galenic  school,  and  to  sub- 
stitute in  its  place  the  chemical  doctrines,  to  accomplish 
which  purpose  he  employed  all  the  arts  oftJie  most 
bare.&ced  quackery.  He  publicly  burned  the  works 
of  Galen  and  Avicenna,  as  no  longer  of  any  value,  pro- 
daiming  that  they  were  entirely  superseded  by  his  dia- 
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coveries ;  and  he  boldly  prwnised  uninterrupted  health  HUt^on^^ 
and  longevity  to  those  who  would  take  his  eUxir  and  ''"^ 
obey  his  precepts.  His  own  death,  which  happened  at 
an  early  age,  gave  the  first  shock  to  his  reputation ;  but 
although,  by  this  event,  his  character  waa  reduced  to 
iu  raa  standard,  yet,  together  with  all  hi»  absurdities, 
he  had  promulgated  some  important  truths,  which  mad« 
a  lasting  impression  upon  the  state  of  medical  opinions. 

The  leading  tenets  of  Paracelsus's  theory  were,  that  HIg  doe* 
living  organized  bodies  not  only  consist  of  the  same  trioef. 
chemical  elements  wiih  all  other  kinds  of  matter,  but 
that  they  are  subject  to  the  same  chemical  actions,  and 
are  not  governed  by  any  laws  peculiar  to  themselves. 
The  chemical  elements  he  supposed  to  be  three,  to  which 
he  gave  the  denominations  of  sulphur,  mercury,  and 
salts ;  upon  the  proper  proportions  of  these  he  supposed 
the  healthy  state  of  the  body  to  depend,  and  from  their 
excess  or  defect  that  its  various  diseases  originated. 
I'hese  elements  are,  in  the  first  instance,  conveyed  into 
the  blood  by  die  food,  which  essentially  consists  i^  the 
same  principles ;  and  it  is  supposed  that  the  stomach  is 
provided  with  an  intelligent  agent,  which  presides  over 
Its  q^erations,  enables  it  to  separate  the  nutritive  from 
the  noxious  particles,  and  thus  to  repair  the  loss  of  the 
system.  Besides  this  prime  agent,  or  archeus,  as  it  is 
styled,  which  directs  the  actions  of  the  digestive  organs, 
there  are  other  agents  or  powers,  five  in  number,  to 
which  particular  offices  are  allotted,  and  to  which  he  as- 
signed the  fanciful  names  of,  eft*  asirorum,  ens  veneni, 
ens  spiriiuale,  ens  naturale,  and  au  dei.  From  the 
operation  of  these  powers  a  great  variety  of  chemical 
changes  are  perpetually  going  forwards  in  all  parts  of 
the  body ;  and  different  species  of  sulphur,  mercury,  and 
salts,  are  composed  and  decomposea,  according  to  the 
wants  of  the  respective  organs.  (Barchusen,  diss.  19.) 
But  it  is  unnecessary  to  dwell, longer  upon  this  mass  of 
absurdity,  no  less  complicated  and  remote  firom  the 
truth  than  the  elements  and  qualities  of  Galen,  wliich 
had  been  held  up  by  the  chemists  as  the  subject  of  their 
supreme  contempt  and  ridicule.  Wild  and  unfounded, 
however,  as  were  the  speculations  of  Paracelsus,  they 
led  him  to  introduce  into  practice  some  chemical  reme« 
dies  of  great  efficacy,  which,  in  the  hands  of  his  suc- 
cessors, have  proved  among  the  most  valuable  articles 
of  the  materia  medica.  The  pharmaceutical  prepars^ttons 
of  the  ancients  were  taken  almost  entirely  from  the  v^ 
getable  kingdom ;  and  although  some  metallic  substan<# 
ces  were  employed  by  the  Arabians,  when  they  first 
turned  their  attention  to  chemistry,  yet  we'  are  indebt- 
ed for  the  greatest  number  of  them  to  the  alchemists  of 
the  15th  and  l6th  centuries. 

Ahtr  the  death  of  Paracelsus,  his  peculiar  theory  fell  Astrology 
into  oblivion,  but  the  application  of  caemistry  to  the  ex-  and  magic 
planation  of  the  phenomena  of  disease  continued  to  be  a 
favourite  pursuit  with  many  of  the  most  learned  men  of 
the  1 6th  and  17th  centuries,  and  produced  various  spe^ 
culations  and  hjrpotheses,  which  will  demand  some  share 
of  our  attention.   Nearly  allied  to  the  mystical  opinions 
of  die  earlier  chemists,  were  the  still  more  fitfiaoious 
doctrines  of  magic  and  astrology,  which,  long  after  the 
revival  of  letters,  still  continued  to  form  a  part  of  the 
popular  creed,  and  even  not  unfrequently  to  possess  a 
considerable  degree  of  power  over  the  minds  tf  men  of 
learning  and  reflection.    The  belief  in  the  influence  of 
the  heavenly  bodies,  and  in  the  operations  of  demans 
and  supernatural  agents  of  various  kinds  was  indeed  al- 
most universal,  and  so  firmly  rivetted  was  it  in  the  minds 
of  the  multitude,  and  so  connected  with  the  theological 
doctrines  of  the  period,  that  even  those  who  were  coii« 
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^Hjrtory.  ^  Tinced  of  the  delusTon^  sci^oely  dared  to  expose  them- 

*— -v**^  selves  to  the  obloquy^  which  mast  have  inevitably  fol- 
lowed from  the  avowal  of  their  scepticism.  Still,  liow- 
ever,  in  spite  of  these  obstacles,  the  progress  of  informa- 
tion was  not  alto^;etlier  impeded,  and  notwithstanding 
all  the  errors  which  still  adhered  to  it,  die  knowledge 
of  medicine  was  in  a  state  of  imprpvement. 

AnatomiaU.  To  this  advance  nothing  contributed  more  essentially 
than  the  discoveries  of  the  anatomists,  which  commen- 
ced about  the  middle  of  the  16th  centuiy.  The  know- 
ledge  which  Galen  possessed  of  the  structure  of  the  bo- 
dy was  very  extensive,  and  when  we  reflect  upon  the 
circumstance,  that  human  dissections  were  not  permit- 
ted in  his  age,  we  have  more  reason  to  admire  tne  cor- 
rectness to  which  he  attained,  than  to  censure  him  for 
the  errors  which  he  committed.  For  about  ISOO  years 
after  his  death,  not  a  single  improvement  was  made-  in 
anatomy,  and  his  authori^  on  this  subject  was  regard- 

Vesalius.  ed  as  quite  incontrovertible,  when  Vesalius,  taking  ad- 
vantage of  the  general  spirit  of  inquiry  which  now  be- 
gan to  prevail,  undertook  to  investigate  the  structure  of 
the  human  body,  and  in  consequence  of  his  own  obser- 
vations, felt  himself  warranted  in  questioning  some  of 
Galen's  descriptions.  It  does  not  nill  under  our  imme- 
diate object  to  trace  the  progress  of  anatomical  disco- 
very, or  to  relate  the  various  and  acrimonious  disputes 
whidb  occurred,  before  the  admirers  of  the  ancients 
would  ^  consent  to  give  up  any  part  of  their  respect  for 
Galen,  or  to  admit  the  possibihty  of  his  having  fiillen 
into  any  errors. 

EustachiuA.  Eustachins  became  his  zealous  defender,  and  warmly 
opposed  Vesalius  ;  but  notwithstanding  his  support, 
and  that  of  may  other  learned  men,  the  truth  graoually 
prevailed,  and  it  was  at  length  agreed  that  the  anatomy 
of  the  ancients  was  in  many  points  incorrect,  and  that 
Galen  in  particular  had  seldom  if  ever  examined  the  hu- 
man, body,  but  in  its  stead  had  employed  apes  and  ba- 
boons. It  does  not  appear  that  the  <&scoveries  of  the 
anatomists  had  any  direct  effect  in  improving  the  prac- 
tice of  medicine,  or  in  purifying  it  from  any  of  i^  gross- 
er errors,  but  they  powerfully  conspired,  with  the  la- 
bours of  die  chemists,  in  diminishing  the  veneration  for 
the  ancients ;  and  they  completely  established  the  point 
that  Galen  was  not  infallible,  and  that  although  his 
knowledge  was  probably  greater  than  that  of  any  other 
individual  at  the  time  when  he  lived,  yet  that  there 
was  still  much  left  to  be  accomi^'shed  by  his  successors. 

Procresi  of     Another  drcumstanoe,  whi^  indirecdy  tended  to  the 

|tbU<Mophy.  improvementofmedicine,  waathe  gradual  downfall  of  the 
scholastic  philosophy  of  Aristotle,  whidi,  until  this  pe- 
riod, had  continuedto  exerctsean  absolute  authority  over 
every  department  of  physical  science.  It  is  well  known 
that  the  lUuatrions  Bacon  first  distinctly  pointed  out  the 
true  method  of  proceeding  in  the  investigation  of  truth ; 
the  qpirit  of  die  age  seconded  his  exertions,  so  that  al- 
though the  abaolute  additions  which  he  made  to  our 
knowledge  were  not  considerable,  yet  the  effect  which 
he  produced  was  of  the  first  inrnortanoe^  and  to  him  we 
must  consider  ourselves  as  indebted  for  a  large  jportion 
of  all  the  information  that  has  beeti  acquired  by  his  suc- 
cessors. In  connexion  with  Bacon,  and  as  one  who 
poweiiblly  contributed  to  the  same  general  result,  with 
respect  to  die  state  of  philosoj^iical  opinion,  we  may 
idsoe  Descartes,  a  nan  of  a  diffcsent  turn  of  mind,  and 
devoting  faimsetf  to  a  difiteent  train  of  pursuits.  He 
was  not  endowed  with  the<agacity  of  Bacon  in  ducem- 
in^  the  correct  method  of  iiequirin^  knowledge,  nor  in 
i4^  the  progress  of  philosophical'  inquiry  into  its 
^iuaate^GbAnnel;  but  he  perceived  die  tUlscy  of  the 
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Aristotelian  mode  of  reasoning,  and  by  his  boldiMBss  in  Hi&torj. 
invesdgating  the  operations  of  nature,  and  the  ardour  ^"^V  "■ 
which  he  displayed  in  the  prosecution  of  science,  he  ex- 
cited a  d^;ree  of  attention,  whidi  perhaps  eventually 
proved  no  less  effective  than  the  more  prudent  and  cau- 
douJB  proceeding  of  Bacon.  While  this  reformation  was 
thus  advancing,  its  prc^^ress  was  aided  by  the  improve- 
ments which  were  made  from  time  to  time  in  the  various 
medical  schools  of  the  different  countries  of  Europe. 
Italy,  firom  its  situation,  as  the  original  seat  of  die  re- 
vival of  letters,  led  the  way  in  this  career ;  it  extended 
itself  into  France  and  Holland,  aftowards  into  some 
parts  of  Germany,  and  lasdy  into  England ;  but  pardy 
nom  its  situation,  and  partly  perhaps  from  the  pobhc 
mind  being  more  occupied  by  the  contests  of  theology 
and  polidcs,  the  progress  of  medical  knowledge  in  tms 
island  did  not  keep  pace  with  that  of  the  principal  na- 
tions of  die  continent 

During  Idiis  period,  from  die  ^revival  of  letters  to  Gilenistt 
the  commencement  of  the  17th  century,  the  medical  "dch*^ 
world  was  divided  into  the  two  sects  of  the  Galenists  "*"*•• 
and  the  chemists.  The  former  included  most  of  the 
men  of  learning  and  of  scientific  education,  the  profes- 
sors of  the  universities,  and  what  may  be  styled  the 
more  regular  pracdtioners.  They  chiefly  employed 
themselves  in  collecting  observations  and  recording  me- 
dical histories,  but  always  adhering  as  much  as  possible 
to  the  doctrines  of  their  master,  and.  endeavouring  to  re- 
concile every  phenomenon  to  his  tenets.  Their  practice 
was  complicated  and  often  inert;  their  prescriptiona 
were  principally  composed  Of  vegetable  preparations, 
great  numbers  of  whidi  were  combined,  together  in  the 
most  incongruous  and  unscientific  manner^  so  that  it  is 
extremely  diffiailt  to  conjecture  what  effect  could  have 
been  produced  by  any  or  their  most  celebrated  recipes. 
The  chemists,  in  their  general  views  and  character,  di^ 
fered  in  almost  every  respect  from  {he  Galenists.  They 
were  men  rather  o£  genius  than  of  erudition ;  in  the  first 
instance,  they  were  many  of  them  irr^ular  practitioners^ 
who  had  not  been  originally  brought  up  to  die  profes* 
sion  of  medicine,  but  who  entered  upon  it  in  conse- 
quence of  some  supposed  discovery  of  the  nature  of  dis« 
ease,  or  the  action  of  certain  remedies,  and  periiaps  not 
unfrequendy  from  some  more  unworthy  motive.  Their 
practice  was  direcdy  opposed  to  that  of  their  rivals. 
They  employed  only  a  few  medicines,  but  those  of  the 
most  powornil  kind  ;  they  rejected  all  complicated  far* 
mulce,  discarded  a  great  proportion  of  the  articles  of  the 
materia  medica,  and  substituted  in  their  room  the  metallic 
preparations,  retaining  only  a  few  of  the  most  active  ve- 
|retoble  substances.  The  general  result  of  the  proceed- 
ing of  diese  two  opposite  sects  is  not  yery  different  ftoni 
what  might  have  been  predicted ;  'for  we  learn  from  the 
mutualaccusations  which  they  brought againsteach other, 
and  whidb  we  may  regard  as  founded  in  truth,  that  the 
practice  of  the  Galenists  was  frequently  futile,  while 
the  diemists,  although  they  might  occasionally  perform 
remarkable  cures,  as  often  committed  fatal  mistakes. 
The  chemists  seem,  however,  to  have  gained  in  the  pub- 
lic estimation  upon  their  rivals,  partly  from  their  suc- 
cess in  individual  eases,  and  firam  the  greater  apparent 
efficacy  of  their  practice,  and  pardy  from  thenr  more 
lofty  pretensions,  and  from  the  arts  ofpopularity  whicH 
they  assiduously  cultivated.  While  they  were  thus  ac- 
quiiring  &  gzeater  share  of  the  public  respect,  they  grftp 
dually  became  more  wortlM^  ot  it :  the  mysticism  of  Pa- 
rao^UB  was  now  genendfy  ridiculed ;  the  pursuits  of 
alchemy  were  going  out  of  fashion ;  and  there  were  few 
men  of  education  or  wspcdabiliiy^  who  openly  proftssed 
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HIitMy*    their  befief  in  the  edstenee  of  the  universal  medidne. 

'-^  r  ^'  The  sect  of  the  chemical  physicians  began  to  assnme 
a  more  scientific  form ;  it  was  embraced  by  men  of 
learning  and  character ;  and^  in  oonseqaence  of  their 
being  less  fettered  by  authority,  and  more  disposed  to 
gain  new  information  Arom  all  quarters,  th^  coiitina« 
ed  to  rise  in  the  public  opinion,  while  tJie  adherents  of 
the  old  doctrines  were  proportionably  neglected. 

Sylf  la^  The  refinera^t  of  the  chemical  medicine  was  so  gra- 

dual an  operation,  that  it  is  impossible  to  aseribe  the 
merit  of  It  to  any  single  individual;  but  those  who 
are  generally  considered  as  its  most  able  and  learned 
•  defenders,  and  in  whose  writings  the  theory  is  exhi- 
bited in  the  most  correct  form,  are  Sylvius  and  Willis. 
Sylvius  was  bom  in  Flanders,  in  the  beginning  of  the 
17^  century;  After  studying  in  various  universities, 
he  settled  for  some  years  at  Amsterdam,  where  he  rose 
to  gxeateminence  as  a  practitioner,  and  finally  became 
the  professor  of  medicine  at  Leyden.  tie  was  distin- 
guisned  as  ah  eloquent  lecturer ;  and,  from  this  cause, 
as  well  as  from  his  learning  and  genius  generally,  he 
attracted  a  large  audience,  and  gave  a  proportionably 
extensive  circulation  to  his  peculiai'  hypotneses.  He 
derived  all  the  operations  of  the  animal  body,  both  in 
its  state  of  health  and  -disease,  fVom  a  chemical  condi- 
tion of  the  fluids,  which  produced  effects  analogous  to 
fimnentation.  Some  of  the  secretions,  particularly  those 
connected  with  the  digestive  organs,  were  supposed  to 
be  naturally  add,  while  the  bile  was  naturally  alka- 
line ;  and  according  as  one  or  other  of  these  pradomi- 
nated,  a  certain  tram  of  morbid  symptoms  ensued.  An 
imporunt  part  of  the  theory  was;  that  acute  febrile 
diseases  depended  upon  the  add  state  of  the  humours, 
arid  were  consequently  to  be  cured  by  alkalies ;  and, 
in  conformity  with  the  usual  custom  of  theorists,  who 
always  find  those  practices  to  be  successful  whidi  f»^ 
vour  their  own  speculations,  he  discovered  that  alka- 
line medidnes  were  the  spedfic  remedies  fbr  fever. 
Syl vios's  hypothesis  of  fermentation,  with  its  adds  and 
alkalies,  soon  became  the  prevailing  doctrine  among 
the  German  and  French  physicians,  and  had  inany 
strenuous  adherents  in  this  country,  of  whom  the  most 
learned  and  respectable  was  Willis. 

Willis.  We  are  told  that  Willis,  early  in  life,  exhibited  a 

Ibndness  for  the  study  of  chemistry ;  and  it  appears 
that  it  was  principally  from  his  proficiency  in  this  sd- 
ence  that  he  obtained  the  honour  of  being  one  of  the 
original  members  of  the  Royal  Sodety.  He  first  ap- 
peared as  an  author  m  the  year  tB59,  when  he  publisn- 
ed  his  treatise  on  fermentation  and  on  fever ;  the  ob- 
ject of  which  is  to  show,  that  all  the  natural  actions  of 
the  body  are  brought  about  by  certain  spedfic  fermen- 
tatTons,  and  that  diseases  proceed  fVom  tne  irregularity 
of  these  fermentative  processes.  There  is  in  these  es- 
says a  considerable  share  of  what  may  be  called  genius, 
and  at  that  period,  when  strict  induction  was  not  re- 
garded so  epsential  as  it  is  at  present,  we  may  conceive 
.  tliat  they  would  be  greatly  admired.  Willis  has,  how- 
ever, much  more  claim  upon  the  gratitude  of  posteri- 
ty, ^lan  for  the  mere  formation  of  ingenious  hypotheses^ 
He  was  a  correct  observer  of  the  phenomena  of  dis- 
ease, and  detuled  them  with  characteristic  acntcness ; 
he  was  also  a  good  anatomist,  and  particularly  direct- 
ed his  investigations  to  the  brain,  the  different  parts  of 
which  he  accurately  described,  while,  at  the  same  time, 
he  broached  some  original  and  curious  opinions  respect- 
ing Uie  action  of  the  different  parts  of  tne  nervous  sys- 
tem, and  its  oonnexion  with  pathology.  The  works  of 
Willis  «re  still  read  with  advantage,  although  it  is  pro- 
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bable  that  those  parts  which  rendered  them  the  most    Hittoiir* 
popular  at  the  time  of  thdr  publication,  are  what  we   —"'r^-^ 
now  regard  as  useless  incumbrances,  and  tolerate  only 
in  consequence  of  the  valuable  matter  to  which  they 
are  attached. 

The  fame  of  Willis,  althoufffa  considerable,  has  beoi  Sydenham, 
partially  obscured  by  the  still  greater  celebrity  of  his 
contemporarv  and  countryman  Sydenham.    This  dis- 
tinguished physician  was  a  native  of  the  county  of  Dor« 
set,  studied  at  Oxfbrd,  and  commenced  practice  in 
L^don  about  the  middle  of  the  17th  centurv,  where 
for  some  years  he  enjoyed  a  large  share  of  the  public 
confidence.    Sydenham  has  been  styled  the  English 
Hippocrates ;  and  there  is  a  great  resemblance  between 
their  sdentific  and  intellectual  characters.    Although 
they  were  both  of  them  theorists,  and,  on  many  ooca'- 
sions,  apparently  founded  their  practice  upon  thdr 
theories,  yet  they  were  still  more  attentive  to  the  ob- 
servation of  facts,  and  they  aeldom  permitted  their 
speculative  views  of  the  nature  of  a  disease  to  inter* 
fere  with  those  circumstances  which  contributed  to  the 
welfare  of  thieir  patients.     Like  all  the  other  patholo- 
gists at  that  period,  he  was  a  humoralist,  and  he  attri* 
buted  the  dianges  which  the  fluids  experienced  to  some 
chemical  process,  generally  of  the  fermentative  kind ; 
yet,  in  opposition  to  Willis,  and  others  of  that  ag^,  he 
directed  nis  prime  attention  to  the  observation  of  the  ^ 
phenomena  of  disease,  and  rather  employed  hvpothe« 
sis  as  the  mere  vehide  by  which  he  conveyed  his  ideas, 
than  as  what,  in  any  respect,  tended  to  influence  his 
judgment  respecting  eitner  the. cause  of  the  morbid 
changes  of  the  body,  or  the  means  of  removing  them* 
His  general  notions  .respecting  the  nature  of  disease,, 
were  very  similar  to  those  of  Hippocrates,  that  it  con- 
sists in  ah  effort  of  nature  to  remove  some  morbid 
cause;  and  according  to  the  rapidity  with  which  the 
process  is  effected,  diseases  are  divided  into  the  two 
dasses  of  acute  and  chronic.    The  olgect  of  the  prac- 
titioner is  to -bring  the  disease  to  its  proper  crisis,  in 
some  instances  to  moderate  the  violence  of  die  opera* 
tions  of  nature,  and  in  others  to  assist  them ;  an  hv- 
pothesis  in  itself,  no  doubt,  as  fanciful  as  that  of  the 
Galerifsts  or  the  professed  chemists.    It  however  pos« 
sessed  the  great  advantage  of  leading  the  practitioner 
to  watch  narrowly  over  the  progress  of  the  disease,  and 
to  employ  a  mode  of  treatment  which,  although  it 
might  be  styled  temporizing,  is  in  fact  well  adapted  to 
the  state  of  medical  knowlrage ;  consisting  of  the  due 
mixture  of  theory  i^d  experience,  in  which  seems  to 
consist  the  perfection  of  our  art    Among  the  direct 
practical  improvements  for  which  we  are  indebted  to 
Sydenham,  is  the  employment  of  the  antiphlogistic 
treatment  in  small-pox,  at  that  time  one  of  the  most 
fiital  epidemics;  an  improvement  which  appears  to 
have  .been  partly  suggested  by  reasoning  upon  the  na« 
ture  of  the  disease,  but  which,  however  onginally  in* 
traduced,  has  been  amply  sanctioned  by  experience. 
The  merit  of  Sydenham  nas  been  justly  appreciated 
by^  posterity,  both  in  his  own  country,  and  among  fo- 
reigners; his  works  continue,  to  this  day,  to  be  a 
standard  authority;  and,  what  is  extremdy  rare  with 
respect  to  any  of  the  modem  physidans,  they  ate  aa 
much  esteemed  after  a  lapse  of  a  century  and  a  half^ 
as  they  were  immediately  after  thdr  publication. 

But,  notwithstanding  aU  the  pers<mal  respect  which 
he  obtained,  and  the  estimation  in  which  his  works 
were  held,  it  does  not  appear  that  Sydenham  made 
any  powerful  impresdon  upon  the  genenl  state  of  me- 
diciiie,  or  that,  in  any  material  degree^  be  divi;rted  the 
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Ilfetcn7.  current  of  public  opinion  from  its  former  duinnel. 
This  may  be  attributed  to  several  causes.  In  die  fost 
place^  the  state  of  science,  and  especially  of  medical 
science,  was  not  ripe  for  that  revolution  which  iosight 
otherwise  have  been  produced  by  the  efforts  of  sudh 
an  individusL  Although  Bacon  had  published  his  or- 
gwum  some  years  before,  and  althouffti,  in  tihe  varioua 
parts  of  Europe,  the  spiot  of  research  was  rapidly  ad- 
vancing, yet  hitherto  medicine  had  not  fek  much  of  ita 
salutary  influence;  and  mankind  were  not  aware  that 
k  did  not  essentially  differ  in  its  principles  from  tha 
ether  branches  of  natural  philosophy,  but  that,  like 
them,: it  must  be  fbimded  upon  observation  and  ezpe> 
rience.  •  It  must  also  be  admitted,  that  even  Sydenham 
was  only  a  partial  reformer,  and  was  probably  not  him- 
self thoroughly  sensible  of  the  jpeat  truth,  that  all  ab- 
stract reasoning,  not  deduced  vom  ^be  generalization 
of  facts,  is  in  itself  eqiuJly  objectionable.  So  iar  fraa 
discarding  hypothesis,  it  apparently  lies  at  the  founda- 
tion of  every  part  of  his  system ;  and  if  his  discrimi- 
nation led  him  to  place  it  in  sul^jection  to  experience, 
this  is  done  rather,  as  it  were  incidentally,  tnan  as  a 
matter  of  general  principle.  But  perhaps  the  most 
powerful  cause  which  operated  to  prevent  the  full  ef- 
fect which  might  have  been  expected  to  ensue  from  Uie 
example  of  Sydenham,  was  the  invention  of  a  new 
theorjr  of  medicine,  more  captivating  than  any  which 
had  hitherto  appeared,  and  which,  ror  some  time,  ob- 
tained more  nnn  poaBession  of  the  mind,  than  any 
which  had  appearea  since  the  time  of  Galen.  We  re^ 
ftr  to  the  matiiematical  sect. 

The  mathematical  physicians  first  appeared  in  Italy, 
end  the  honour  of  having  given  birth  to  the  new  hypo* 
thesis,  may  be  attribute  moie  to  Borelli  than  to  any 
other  individual.  Some  circimistances  occuired  about 
this  time  whidi  prepared  the  minds  of  the  public  for 
its  reception.  Among  these  we  may  menti<xi,  in  the 
first  puoe,  jthe  very  great  advances  which  had  been 
made  in  astronomy,  and  iii  other  departments  of  natu- 
ral philosophy,  by  the  aid  of  mathematical  reasoning, 
and  the  popularity  whidi  all  these  pursuits  hence  ac- 
quired. In  the  same  proportion  as  mathematical  know- 
le4ge  advanced,  chemistry  became  neglected ;  and  for 
a  century  alter  this  perioid,  it  can  scarcely  be  said  to 
have  attracted  the  attention  of  a  single  individual  of 
learning  and  genius.  It  has  been  supposed,  and  appa^ 
rently  with  reason,  that  the  discovery  of  die  circular 
tion  of  the  blood,  which  had  been  just  completed  by 
the  celebrated  Harvey,  and  the  knowledge  which  was 
thus  obtained  of  the  mechanism  of  the  heart,  tended 
to  dispose  medical  men  to  apply  mechanical  explana- 
tions to  al}  the  operations  mute  living  body.  The 
same  effect  would  be  still  more  directly  ]Hroduced  by 
the  publication  of  Borelli's  treatise,  in  which  he  ex- 
plains all  muscular  motion  by  a  series  of  mathematical 
propositions;  a  work  which  displays  considerable  in- 
genuity, and  many  parts  of  which  are  founded  upon 
correct  principles.  After  this  successfid  application  of 
mathematical  reasonin|p  to  the  action  of  the  muscles,  he 
proceeds,  'although  with  less  success,  to  employ  it  in 
examimoc'  seme  of  the  other  functions;  but  Bellini 
seems  tomve  been  the  first  physiologist  who  adopted 
it  as  a  general  proposition,  that  all  the  apemtions  of 
the  body  might  oe  reduced  to  mathematical  principles. 
Bdlini  was  bom  at  Florence,  in  themicuUe  of  the 
1 7th  century.  He  exhibited  early  marks  of  talent,  and, 
while  quite  a  young  man,  commenced  his  career  as  a 

KbUe  teacher.   His  abflities  were  perhaps  rather  splen- 
I  tliBB  solid,  moie  adapted  ta  oaptivata  the  fancy  of 
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a  youthfol  Audience,  than  to  convince  the  sober  judgw 
ment  of  his  readers ;  so  that  when  we  now  peruse  his 
works,  we  cannot  but  feel  some  surprize  at  the  lepu- 
tation  whidi  they  formerly  enjoyed.  Influenced,  as 
we  mav  suppose,  by  the  success  which  had  attended 
the  e&rts  of  Hervey  and  Borelli,  Bellini  resolved 
to  extoid  to  every  part  of  the  bodv  the  mechanical 
theonr  which  they  had  applied  to  the  heart  and  the 
musaes ;  and  he  assumea  the  general*  principle,  that 
the  living  system,  in  idl  its  operations  and  functions, 
is  strictly  obedient  to  the  lawa  of  gravity,  and  that  ^e 
same  reasoning  may  be  used  concerning  it,  as  we  em- 
ploy in  the  explanation  of  the  phenomena  of  hydro- 
statics and  hydraulics.  The  converts  to  this  new  hy«. 
potheais  immediately  became  very  numerous ;  and  both 
m  physiology  and  ]iathology,  nothing  was  httrd  of  but 
calculations  respecting  the  siae  of  the  particles,  the  di- 
ameter of  the  pores  and  vessels,  the  friction  of  bodies 
against  eadi  other,  the  impulse  of  ihe  fluids,  their  de- 
rivation and  revulsion,  the  mcHuentum  of  the  blood,  ita 
viscidity  or  lentor,  its  obstruction  or  resolution,  and 
various  other  hypothetical  expressions,  all  bf  them  di« 
rectly,  or  indirectly  derived  from  a  mechaiiical  cause, 
and  r^arded  as  the  sole  agents  in  every  corporeal  ac- 
tion. To  enumerate  all  the  celebrated  names  that  were 
attached  to  this  hypotlie»s,  or  who  supported  it  by 
their  arguments,  would  be  to  mention  every  writer  of 
eminence  that  appeared  either  in  Italy  or  in  England. 
By  the  French  and  Germansi,  the  medianical  medicine 
was  less  generally  ad<^ted,  although  there  were  not 
wanting  some  inmviduals  among  them,  who  embraced 
it,  and  carried  it  to  its  greatest  extent^  yet  many  of 
the  former  still  remained  attached  to  the  chemical  doc- 
trines ;  while  the  latter  were,  for  the  most  part,  more 
disposed  to  accumulate  observations,  or  to  write  com- 
ments upon  the  ancients,  than  to  form  new  hypotheses, 
or  even  to  embrace  them  after  they  had  been  formed 
by  others.  It  would  be  neither  interesting  nor  instruo« 
tive  to  examine  the  works  of  all  the  mechanical  phvai* 
cians,  or  to  state  the  diflerent  additimis  or  modifioationa 
which  they  made  in  the  theory.  Their  leading  princi- 
ples were,  in  all  cas^,  exactly  similar;  and,  as  a  great 
part  of  their  applications  of  them  were  without  found- 
ation, it  is  not  necessary  to  spend  our  time  in  relating 
opinions,  which,  however  they  may  have  been  admir- 
ed at  the  time,  are  now  universally  allowed  to  have 
been  folladous.  We  shall,  however,  give  a  brief  ac- 
count of  some  of  the  most  celebrated  men  of  this  sect ; 
for,  as  forming  a  part  bf  the  history  of  medical  science, 
it  would  be  improper  to  pass  over  a  number  of  indivi- 
duals, who  were  certainly  among  the  most  learned  of 
their  age,  and  who,  if  they  did  not  make  any  actual 
addition  to  the  knowledge  of  medicine,  yet  they  iildi** 
rectly  tended  to  raise  the  credit  of  their  profession  by 
their  acquirements  and  abUities,  and  prepared  the  way 
for  the  improvements  of  their  successors.  In  this  sketch 
we  shall  confine  ourselves  to  the  authors  whose  fame 
rests  upon  their  medical  writings,  omitting  those  who 
are  only  known  to  posterity  as  anatomists  or  physiolo- 
gists ;  a  principle  of  selection  which  is  obviouuyase- 
oessaiy  to  our  object,  although  it  may  lead  to  mt  ex- 
clusion of  some  of  the  most  celebrated  names  in  our 
profession.  The  application  of  mathematics  to  phyv* 
ology  was  imked  more  successful  than  to  pathtdogy  or 
to  medicine ;  although  many  of  the  calculations  were 
grossly  erroneous,  a  circumstance  which  is  dearly 
proved  by  their  discordance  with  each  other;  yet  tt 
must  be  admitted,  that  some  important  truths  were 
gained  by  the  employment  of  matnematical  reasoning 
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Hktorj.  in  the  explanatioii  of  die  animal  funcdons^  which  per- 
haps wmad  not  have  been  obtained  by  any  other  meana, 
while  it  may  be  questioned,  whether  any  single  im- 
proyement,  which  can  properly  be  styled  medical;  is 
to  be  attributed  to  this  cause. 

Although  the  countrymen  of  Bellini  seem  genendly 
to  have  adopted  his  hypothesis,  yet,  with  the  exception 
of  Baglivi,  who  will  more  pr<merly  come  under  our 
notice  in  a  subsequent  part  of  the  history,  their  post« 
humous  reputation  depends  principally  upon  their  emi- 
nence in  the  collateral  departments'  of  the  science.  In 
England^  the  mechanical  doctrine  was  applied  more 
immediately  to  pathology  and  to  therapeutics,  and  was 
adapted  not  only  to  the  individual  enects  of  diseases, 
but  to  explain  the  action  a£  particular  remedies  upon 
them.  One  of  its  Urst  and  most  zealous  defenders  was 
Pitcaime,  a  native  of  Edinburgh,  *but  whose  celebrity 
was  so  considerable,  as  to  have  obtained  for  him  the 
professorship  of  medicine  at  Leyden,  a  situation  which 
tie  filled  fbr  some  time  with  great  reputation.  He  was 
a  correspondent  of  BelKni,  embraced  his  doctrines  in 
their  fullest  extent,  and  made  them  the  basis  of  his 
speculations.  The  confidence  with  which  he  maiiltains 
his  opinions,  now  that  we  know  them  to  have  been  en- 
tirely fallacious,  is  not  a  little  amusingi  and  should 
operate  as  an  example  to  all  theorists,  of  the  futility  of 
the  most  ingenious  efforts  of  the  intellect,  when  not 
directed  into  the  proper  channell  He  published  little, 
but  what  he  wrote  seems  to  have  been  carefully  studi* 
ed ;  and  his  "  physico-mathematical  elements  of  me* , 
dicine"  was  long  regarded  as  a  standard  work,  and  may 
still  be  consideied  as  giving  one  of  the  best  abstracts'  of 
the  system. 

Afead^  Few  physicians  of  modem  times  have  arrived  at 

greater  local  celebrity,  or  have  passed  a  longer  life  in 
the  uninterrupted  enjoyment  of  professional  honours, 
than  Mead.  He  was  bom  in  the  neighbourhood  of 
London,  towards  the  conclusion  of  the  17th  century, 
was  educated  in  the  first  medical  schools  of  tlie  age, 
and,  among  other  learned  men  under  whom  he  studi- 
ed, became  the  pupil  of  Pitcaime,  and  imbibed  from 
him  the  mechanical  hypothesis.  His  writings  are  not 
very  numerous,  nor  do  they  display  either  brilliant  se- 
nius/  or  deep  erudition ;  but  thev  are  written  in  an  de*- 
gant  and  perspicuous  style,  ana  indicate  a  fiimiliarity 
with  the  usual  topics  w  which  his  theory  was  illus- 
trated and  supported.  A  considerable  share  of  Mead's 
popularity  may  be  attributed  to  his  personal  address  as 
a  practitioner,  to  the  honourable  line  of  conduct  which 
he  uniformly  adopted  towards  all  the  members  of  his 
profession, .  and  perhaps,  in  some  measure,  to  a  variety 
of  accidental  circumstances,  which  brought  him  early 
into  public  notice.     Contemporary  wim  Mead  was 

Pceiod.  Freind,  a  man  of  greater  talents  and  learning,  who 
also  adopted  the  mechanical  system  of  medicine,  and 
defended  it  with  more  seal,  in  proportion  to  die  greater 
warmth  of  his  disposition,  and  the  more  lively  interest 
which  he  took  in  scientific  discussions.  He  was  a  na* 
tive  of  Northamptonshire,  received  his  education  at 
Oxfbrd,  where  he  distinguished  himself  l)y  his  dassi* 
cal  acquirements,  and  finally  settled  in  the  metropolis. 
He  jdied  at  the  age  of  5S,  a  circumstance  which,  toge* 
ther  with  his  beoaming  involved  in  political  contests, 
as  well  as  his  engaging  in  some  angry,  professional  dis- 
pMtes,  probabljT  prevented  him  from  gaining  an  equal 
phare  of  reputation  and  practice  with  his  rival  Dr.  Mead, 
to  whom  lie  must  be  considered  as  decidedly  superior, 
both  in  his  intel!ectual  qualities  teid  his  literary  attain- 
ments.   The  work  by  which  he  is  best  known  to  poa« 


terity,  and  which  fully  supports  ita  credit  to  the  pre-  Hfttoiy. 
sent  day,  is  a  history  of  medicine,  fhmi  the  death  of  ^-^-^r  — 
Oalen  to  the  revival  of  letters,  in  whidi  he  gives  a  very 
perspicuous  account  of  the  writings  and  opinions  of  the 
physicians  who  flourished  during  this  period ;  it  is  par* 
ticularly  valued  for  the  infbrmation  which  it  contains 
respecting  the  Saracens,  and  on  this  subject  is  referred 
to  as  a  standard  publication.  His  style,  both  in  Latin 
and  Englbh,  is  much  admired  fbr  its  correctness  and 
classical  brevity ;  and,  upon  the  whole,  there  are  few 
among  our  countr3pnnen,  who  have  united,  in  a  higher 
degree,  the  cfas^racters  o£  the  physician  and  the  man  of 
letters. 

While  the  chemical  and  fnathematidd  sects  were  thus  Spiritual 
dividing  the  opinions  of  the  most  learned  men  of  the  ^'^* 
age,  a  new  doctrine  was  gradually  rising  up,  which; 
ahhough  in  its  origin  it  was*  equally,  if  not  more  re- 
mote from  the  principles  of  true  science,  yet,  after  hav* 
ing  passed  through  a  number  of  successive  purifica^ 
tions,  it  at  length  appeared  in  a  more  correct  form,  and 
occasioned  the  complete  overthrow  of  both  tiie  contend* 
hig  parties.  The  nrst  defender  of  the  chemical  prtn«  Vanhel* 
ciples  of  Paracelsus,  who  is  entitled  to  the  character  moou 
of  a  man  of  science,  is  Vanhelmont.  He  was  bom  at 
Brussels,  towards  the  conclusion  of  the  16th  century; 
he  entered  upon  the  study  d^  medicine  with  dili^nce 
and  ardour,  and,  at  an  early  age,  acquired  a  disgust 
fbr  the  scholastic  method  of  teaching,  then  adopted  in 
the  universities ;  which  he  extended  to  the  doctrines  of 
the  ancient  physicians,-  and  especially  to  those  of  Galen^ 
whose  authority  it  was  afterwards  the  object  of  his 
writings  to  overthrow.  He  warmly  recommended  the' 
bolder  practice,  and  more  effidticious  remedies  of  the 
chemists ;  bOt  he  adopted,  as  an  essential  part  of  his  by* 
pothesis,  the  idea,  that  all  the  changes  which  are  per* 
petuallv  going  forwards  in  the  body,  constituting  both 
Its  hearaiy  and  its*  morbid  actions,  are  under  the  infiu<* 
enoe  of  a  superintending  principle,  which  he  styled 
the  archeus;  thus  boitowmg  from  his  master  this 
whimsical  appellation,  and  in  some  respects  also  the 
rude  outlines  of  his  theory.  Vanhelmont  was  a  man 
of  a  bold  and  enterprising  ^exiiwi,  better  adapted  for 
discarding  a  false  hypothesis,  than  for  estabhshing  a 
more  correct  one  in  its  room.  He  was  credulous  and 
superstitious,  little  accurate  in  his  observation  of  phe- 
nomena, and  little  discriminative  iii  his  selection  of 
fects ;  so  that,  although  he  contributed  powerfuUv  to 
shake  the  confidence  of  his  contemporaries  in  the  dogn 
mas  of  the  ancients,  he  procured  for  himself  no  follow<^ 
ers  of  any  considerable  reputation.  His  metaphysical 
notions  concerning  the  operations  of  the  archeus  were 
but  little  attended  to,  and  made  scarcely  any  impres- 
sion upon  the  general  state  of  public  opinion,  when, 
after  a  lapse  of  about  a  century,  a  very  distinguished 
genius  arose,  who,  taking  them  as  the  basis  of  his  rea* 
soning,  moulded  them  into  an  hypothesis,  which  ac- 
quired a  great  degree  of  celebrity,  much  of  which  it 
has  retainra  even  to  the  present  day. 

Stahl,  Ihe  individual  to  whom  we  refer,  was  a  na«  Stabl. 
tive  of  Franconia,  and  passed  the  principal  part  of  his 
Hterary  life  as  professor  of  medicine  in  the  university 
of  Halle.  It  was  a  distinguishing  trait  of  his  character 
to  form  his  opinions  for  himself,  and  to  be  but  little 
influencecT  by  those  of  others ;  accordinj^ly,  the  first 
efforts  of  his  mind  seem  to  have  been  directed  to  the 
subversion  of  the  hypotheses  of  his  contemporaries. 
He  was  brought  up  m  the  school  of  the  chemists ;  but 
he  soon  became  aware  of  the  futility  of  their  patholo- 
gical doctrines^  and  perceived  numerous  niitancesj 
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Ulfliory.  where  the  changes  which  the  floicU  undergo  in  the 
body  were  ooinpletely  unlike  what  they  would  have 
experienced  if  placed  in  ordinary  circumstances.  It 
is  well  known,  that  substances  similar  to  those  which 
constitute  the  body,  rapidly  tend  to  a  stale  of  putre- 
faction and  dissolution ;  and  he  therefore  concluded, 
that  when  forming  part  of  the  living  system,  they 
must  be  possessed  of  some  additional  principle,  which 
counteracts  the  effects  that  would  otherwise  have  been 
produced.  To  the  agent  which  thus  acts  in  opposition 
to  the  physical  powers  of  matter,  and  to  which  the 
body  owes  all  those  properties  that  aie  strictly  deno- 
minated vital,  he  gave  the  name  of  anima  /  he  con- 
ceived it  to  possess  peculiar  qualities,  distinct  from 
those  which  belong  to  matter ;  and  he  especially  en- 
dowed it  with  a  species  of  intelligence,  or  even  con- 
sciousness, by  which  it  acts  the  part  of  a  rational  agent, 
and,  like  the  archtiis  of  Vanhelmont,  is  the  general 
director  of  all  the  corporeal  operations. 

This  doctrine  of  Stahl  was  probably  derived,  in  the 
first  instance,  from  the  principles  of  the  Cartesians, 
then  in  the  height  of  their  reputation,  according  to 
which,  matter  is  to  be  resarded  as  entirely  passive  or 
inert,  and  indebted  for  all  its  active  properties  to  the 
addition  of  an  immaterial  animating  spirit  All  the 
operations  of  the  body,  both  physiological  and  patho- 
logical, were  regarded  by  him  as  resulting  from  the 
reciprocal  action  of  the  general  properties  of  matter 
upon  those  which  exclusively  belong  to  the  living  sys- 
tem ;  a  mode  of  viewing  the  subject  which  is  certain- 
ly correct.  He  had  also  the  merit  of  clearly  perceiv- 
ing, that  the  phenomena  of  life  could  not  be  referred 
to  the  action  either  of  chemistry  or  of  mechanics,  a 
truth  which  is  incontrovertible,  and  which,  simple  and 
obvious  as  it  now  appears,  had  b?en  overlooked  or  dis- 
regarded by  the  most  learned  or  acute  of  his  predeces- 
sors. But,  after  having  thus  established  a  nrm  basis 
for  his  hypothesis,  he  was  led  astray  by  the  fashionable 
metaphysics  of  the  times ;  and,  instead  of  investigat* 
ing  tne  nature  of  the  animal  functions,  ascertaining 
the  laws  which  direct  them,  and  pointing  out  the  cir- 
cumstances in  which  they  differ  from  those  of  inani- 
mate matter,  he  thought  it  sufficient  to  refer  them  all 
to  an  hypothetical  principle  which  he  assumed,  and  in- 
vested with  powers  exactly  accommodated  to  his  pur- 
pose. In  its  general  aspect  and  character,  the  anima 
of  Stahl  very  much  resembles  the  ^vwtf,  or  nature  of 
Hippocrates ;  but  there  is  this  essential  difference  be- 
tween them,  that  Hippocrates  proposcb  merely  to  offer 
an  expression  of  the  facts  that  are  observed  in  the  ani- 
mal economy ;  whereas  Stahl,  especially  when  he  des- 
cends to  minute  detail,  speaks  of  his  hypothetical  prin- 
ciple as  something  distinct  from  the  bcicly,  and  super- 
added to  it,  which  actually  produces  its  powers  and 
faculties,  and  enables  us  to  explain  the  nature  of  its 
operations.  Among  the  particular  pathological  opi- 
nions of  Stahl,  one  of  the  most  important  was,  that 
the  body  has  a  constant  tendency  to  the  plethoric  state, 
and  that  it  is  the  office  of  the  intelligent  principle  to 
prevent  the  bad  effects  of  this  plethora  by  producing 
the  necessary  evfcuations.  This  led  to  the  grand  prao 
tical  deduction,  that  a  great  part  of  the  duty  of  the 
physician  is  to  regulate  the  state  of  the  evacuations, 
to  promote  them  if  too  scanty,  or  to  check  ihem  if  too 
proluse.  It  must  be  admitted  that  the  Stahlian  hypo* 
thesis  was  of  essential  use  to  the  science  of  medicine, 
by  directing  the  attention  to  the  vital  actions  of  the 
body,  and  by  completely  overthrowing  all  those  sys- 
tems TKbkh  pretended  to  explain  the  animal  functions 


by  the  physical  laws  of  matter.  But,  on  the  other  HIstapy* 
hand,  it  had  the  un&vourable  effect  of  diverting  the  '^^'t  "^ 
mind  from  the  fesearches  of  anatomy,  and  the  actual 
observation  of  disease,  and  attaching  it  more  to  the 
subtilties  of  metaphysics.  As  it  is  more  easy  to  theo* 
rise  than  to  acouire  real  knowledge,  the  hypothesis 
was  received  with  much  applause,  and  obtained  some 
sealous  supporters  of  consuierable  learning  and  abilt* 
ty ;  but  the  period  when  Stahl  flourished  was  less  fiu 
vourable  to  the  spread  of  any  theory,  however  aUur- 
ing  its  aspect,  than  the  a^s  which  had  preceded  it* 
The  necessity  for  patiently  mvestigating  the  operations 
of  nature^  and  deducing  our  first  principles  from  the 
generalisation  of  fncts,  was  better  unaerstood,  and 
more  attended  to ;  while  the  spirit  of  inouiry  was  so 
widely  diffused  as  to  produce  a  variety  of  rival  hypo- 
theses, which  thus  tended  to  prevent  the  universal 
adoption  of  any  one  of  them  in  exclusion  to  the  rest. 
Although,  therefore,  the  Stahlian  doctrine  had  a  very 
considerable  influence  in  producing  a  revolution  in 
medical  opinion,  and  although,  unoer  various  modifi- 
cations,  it  may  be  traced  in  the  language  of  many  of 
the  most  distinguished  writers,  even  to  the  present 
day,  yet  the  number  was  not  large  of  those  who  im- 
plicitly adopted  its  tenets  in  their  full  extent. 

While  the  mechanical  systems  of  medicine  were'  thus  Dowofai 
powerfully  assailed  bv  the  metaphysical  theory  of  Stahl,  of  the  biv 
a  less  direct,  although  not  less  eff*ectual  attack  was  msde  moral  pa- 
upon  them  from  another  quarter,  and  one  which  event-  Kbol<^. 
uallv  produced  an  equally  great  revolution  in  the  sci* 
ence.  Until  this  period,  all  the  theorists,  whether  G»* 
lenists,  chemists,  mechanicians,  or  metaphysicians,  were 
attached  to  the  doctrines  of  the  humoral  pathology. 
They  conceived  all  the  changes  which  took  place  in  tne 
body,  to  consist  in  an  alteration  in  the  state  of  the 
fluids,  andthat,  if  any  effect  was  produced  upon  the 
solids,  it  was  only  secondary  or  consequential  to  the 
former.  Whether,  according  to  the  doctrine  of  Hip« 
pocrates  and  Galen,  which  was  embraced  under  va- 
rious modifications,  by  the  ancient  physicianS|  and  by 
those  df  the  middle  ages,  these  changes  depended  up* 
on  an  excess  or  defect  of  any  of  the  four  humours  or 
qualities ;  or  whether,  according  to  the  hypothesis  of 
Sylvius,  the  fluids  became  acid  or  alkaline,  or  entered 
into  the  fermentative  or  putrefactive  state;  whether^ 
according  to  the  mathematicians,  thev  differed  from 
each  other  in.  consequence  of  some  alteration  in  the 
size,  shape,  or  gravity  of  their  particles ;  or  whether^ 
rejecting  all  these  ideas,  and  considering  less  the  na- 
ture of  the  effect,  than  the  manner  in  which  it  is  pro- 
duced, we  attribute  the  changes  to  the  agency  of  an 
immaterial  buperintending  principle,  still  the  fluids 
were  the  media  through  which  they  were  brought 
about,  and  were  the  parts  which  were  suppos^ed  to  be 
oriffinally  affected. 

It  would  appear  that  the  first  dear  conception  of  the  Ba^Ti. 
contrary  opinion  was  formed  by  Baglivi,  who  was  bom 
towards  tne  conclusion  of  the  17th  centur^r.  He  ao« 
quired  so  high  a  reputation  for  his  assiduity  in  the  pur- 
suit  of  medical  science,  and  the  sagacity  with  which 
he  viewed  the  operations  of  the  animal  economy,  that 
he  became  protcssor  of  anatomy  at  Rome,  and  .was 
proceedinff  m  his  literary  career  with  great  success, 
when  he  died  prematurely,  at  an  early  age.  He  was 
a  warm  defem^r  of  the  Hippocratean  method  of  de- 
scribing the  phenomena  of  diseases ;  but  he  rejected 
the  opinion  that  they  originated  from  any  altered  state 
of  the  humours,  and  conceived  thitt  the  morbid  changes 
commenced  in  the  solids*  or,  as  he  expressly  designal* 
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HiHorr*  td  dmn;  in  the  moving  fibres,  and  that  these,  by  their 
•cdon,  operated  upon  the  flttidt,  and  gave  them  their 
peculiar  propcrtiee.  Hie  account  of*  the  moving  fibree 
n  not  without  ite  objectioiM ;  but:  from  the  specimen 
which  he  has  left  of  his  talents,  it  may  be  presumed 
that,  had  his  life  been  prolonged, -iie  ifoola  have  re« 
dttced  his  hypothesis  into  a  more  correct  form.  With 
all  its  imperfections,  however,  it  may  be  r^^^arded  aJs  a 
prime  cause  of  the  revolution  which  afterwards  took 
place  in  this  part  of  medical  science,' and  as  having  di« 
rectly  led  to  the  more  successful  speculations  of  his 
successors. 

During  this  revolution,  by  which  the  old  systems  and 
speculations  were  yielding  to  the  new  doctrines,  the  in* 
dttctive  pliilosofdiy,  which  had  for  some  time  been 
adopted  in  various  branches  of  science,  was  gradually 
extending  itself  to  the  study  of  the  animal  economy. 
Many  circumstances  tended  to  retard  the  progress  of 
this  department  of  knowledge,  and  caused  it  to  be  one 
of  the  last  which  felt  the  benefit  of  the  modem  improvo- 
ments.  0ut  the  most  important  of  these,  and  what 
mav  be  considered  as  equivalent  to  all  the  rest,  is  the 
difficulty  of  ascertaining  what  are  the  powers  and  fa- 
culties that  exclusively  belong  to  the  livmg  body,  and 
in  what  respect  they  differ  from  those  that  are  attadied 
to  inanimate  matter.  Stahl  had  decidedly  stated,  that 
the  operations  of  chemistry  and  mechanics  were  unable 
to  account  for  the  vital  functions,  and  had  adduced  ar« 
guments  to  prove  his  position,  which  seemed  to  be  in- 
controvertible;  yet  the  hypothesis  which  he  substituted 
in  place  of  the  former  was  equally  gratuitous,  and  lia* 
ble  to  at  least  an  equal  weight  of  objections.  His  spe- 
culations had,  however,  the  efiect  of  turning  the  atten- 
tion more  immediately  to  the  invesHgation  of  the  phe- 
nomena directly  connected  with  life,  and  especially  as- 
sisted in  tracing  their  connexion  with  the  other  openu 
tions  of  nature,  and  in  ascertaining  more.correctly  the 
laws  by  which  they  were  respectivelv  governed.  This 
process  was  attended  with  much  difficulty,  and  the  ad- 
vances which  were  made  in  it  were  very  gradual ;  but  it 
must  be  considered  as  the  legitimate  plan  of  proceeding, 
^nd  that  which  will  eventually  lead  to  the  true  theory  of 
animal  life,  and  to  the  just  principles  of  pathology. 

When  knowledge  is  acquired  by  slow  degrees,  and 
the  truth  is  only  dicited  after  maaty  repeated  and  un- 
successful efforts,  it  is  not  easy  to  assign  to  each  indivi- 
dual the  exHCt  share  in  which  he  contributed  to  the  pro* 
grass  of  improvement,  or  to  ascertain  precisely  in  what 
proportion  his  exertions  may  have  conspired  to  the  final 
result,  in  the  present  instance,  we  are  disposed  to  al- 
low a  considerable  degree  of  merit  to  Hoffmann,  who^ 
although  a  hasty  and  multifarious,  rather  than  an  accu- 
rate and  consistent  writer,  was  among  the  first  who  took 
a  correct  view  of  the  subject  of  pathology.  He  was 
bom  in  Saxony,  about  the  middle  of  the  17th  century, 
and  was  descended  tVom  a  family  which  had  long  dis^ 
tinguished  themselves  for  their  medical  knowledm. 
Upon  the  establishment,  of  the  university  at  Halle,  ne 
was  nominated  professor  of  medicine,  and  Stahl  was 
appointed  his  colleague.  He  was  very  dDigent  in  the 
exercise  of  his  office,  and  assiduousi  j  fostered  the  spirit 
of  firee  inquiry  among  his  pupils,  so  as  to  raise  the  cre- 
dit of  the  colle^  to  a  high  pitch  of  reputation,  while  he, 
from  time  to  time,  increasied  his  own  fame  by  his  nu* 
merous.  fmblications,  and  enpecially  by  his  great  prac- 
tical treatise,  T^e  SyHtm.y  rational  MetUcine.  Hcff* 
mann's  collected  works  occupy  no  less  than  six  folio  vo- 
lumes, which  it  must  be  supposed  contain  many  repe- 
titioosy  and  a  great  mass  of  what  ia  ^ui£Brior  valua; 
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yet  the  judgment  of  posterity  has  admitted,  that  they    Hlstorj^ 
also  contain  a  considerable  portion  of  interesting  facta  ^^'V^^ 
and  observations,  and,  notwithstanding  their  redundan- 
cies, they  have  taken  their  station  among  the  most 
esteemed  of  the  medical  classics. 

But  the  fame  of  Hoffmann  depends  less  upon  his  His  sjs* 
acuteness  as  a  practitioner,  or  hia  accuracy  as  an  obeer-  ma* 
ver  of  the  phenomeoi^of  disease,  than  upon  his  ingenu- 
ity as  a  pathological  theorist    He  embraced  the  opi- 
nion of  Baslivi,  and  laid  it  down  as  the  basis  of  his  spe- 
culations, Uuit  the  cause  of  disease  mav  be  more  easily 
traced  to  some  affection  of  the  solids,  tnan  to  an  v  alter« 
ation  in  the  state  of  the  fluids :  but  he  proceeded  far- 
ther,  and  endeavoured  to  explain  the  nature  of  this  af« 
fect]on».by  introducing  the  operation  of  what  hccaUed 
snasm  and  aton^.    According  to  this  celebrated  •hypo-' 
tnesis,  the  moving  fibre  is  indued  with  a  certain-degree 
of  action  or  tone,  which  constitutes  its  healthy  state; 
but,  from  various  circumstances,  this  action  may  be  mor- 
bidly increased  on  the  one  hand,  so  as  to  generate  spasm, 
or  morbidly  diminished,  until  it  arrives  at  the  eppo* 
site  ciDndition  of  atony.    This  theory,  in  the  outline, 
may  be  thought  to  resemble  the  constricted  and  relax* 
ed  fibre  of  the  ancients,  although,  from  the  various  mo- 
difications which  were  introducf  d  into  it  by  Hoffmann, 
it  acouirrd  so  novel  an  aspect  as  to  entitle  it  to  the  me- 
rit or  originality.    But  perhaps  a  still  more  important 
|iart  of  his  doctrine,  was  the  use  that  he  made  of  the  ac- 
tion of  the  nervous  system,  which,  as  a  oeneral  prin- 
ciple, had  before  been  little  attended  to,  but  which  he 
supposed  to  be  intimately  connected  with  the  produo* 
tion  of  disease.    It  would  be  difficult  to  enter  into  a 
minute  detail  of  the  several  perts  of  Hoffmann's  patho- 
logv;  for.  in  conseauence  of  the  number  of  his  wntingSt 
and  probably  the  hastv  manner  in  which  they  were 
composed,  he  has  not  always  strictly  adhered  to  his  own 
principles.    Besides  it  may  be  presumed,  that  his  views 
of  the  animal  economy  experienced  considerable  altera- 
tion, and  were  gradually  matured  as  he  advanced  in 
life,  yet  he  never  gave  them  in  that  abstrapted  or  con*^ 
centrated  form,  which  can  enable  us  to  ascertain  what 
parts  he  ultimately  considered  as  the  most  essential,  oa 
which  of  his  earlier  opinions  he  afterwards  rejected. 

Contemporary  with  Stahl  and  Hoffmann  was  Boer-  Boeibaat^ 
haave,  a  man  perhaps  eoual  to  either  of  them  in  the  ge* 
neral  powers  of  his  mioa,  and  superior  in  learning  and 
information.  If  he  exhibited  fewer  marks  of  genius  and 
originality,  he  possessed  more  judgment ;  and  there  are 
few  individuak  whose  intellectual  and  moral  qualities 
were  more  correctly  balanced,-  so  as  to  produce  a  cha- 
racter the  best  fitted  for  the  station  which  he  occupied 
in  society.  He  was  bom  at  Leyden,  and  was  brought 
up  to  the  diurch ;  but  owing  to  some  circumstances, 
which  threw  a  suspicion  on  the  soundness  of  his  theo- 
logical tenetS;^  he  was  fortunately  induced  to  turn  his 
attention  to  the  study  of  medicine.  He' devoted  him- 
self, with  the  utmost  assiduity,  not  only  to  the  acquisi- 
tion of  practical  knowledge,  but  to  every  department 
connected  with  the  science ;  and  his  acquaintance  with 
chemistry  and  botany  was  so  considerable,  as  to  enable 
him  to  lecture  on  thes^  subjects  with  the  highest  repu* 
tation.  Although  he  «eceived  many  flattering  c^ers  of 
patronage  from  various  ouarters,  he  preftnred  remain- 
ing  in  the  university  of  his  native  town,  which,  by  his 
exertions,  he  raised  to  be  the  first  medical  school  in 
Europe.  No  one  ever  enjoyed  greater  fame  as  a  teach* 
er ;  and  from  thic;  circumstance,  as  well  as  from  theit 
intrinsic  merit,  his  doctrines  acquired  a  degree  of  aSi* 
Qendan<7  ^^^  ^  publio  loiai,  which  hM  acaicc^ 
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^^^.  been  eltaiiifld  sinee  the  time  ef  Gden.    Making  due 
»        allowance  for  the  difference  neceeiarily  reiulting  from 
tiie  etate  of  edence,  we  mBj  trace  a  considerable  reiem* 
Jalnnce  between  the  scientific  characten  of  Galen  md 
Boerhaaye.  We  find  the  same  exteneive  range  of  know* 
ledgCj  on  all  topics  directly  or  indirecdy  connected  with 
medicine;  the  same  facility  in  applying  their  know* 
ledge  to  the  explanation  of  the  principles  of  pathology; 
the  same  dexterity  in  availing  themselves  of  the  innir- 
mation  of  their  predecesson  or  contemporaries;  and  the 
same  power  of  extracting  what  was  valudile  from  the 
systems  of  others^  combining  and  modifying  the  sep»» 
rate  parts*  and  moulding  the  materials  into  one  eon- 
sislent  and  harmonious  whole.    Had  Boerhaave  lived 
at  a  period  when  the  progress  of  the  human  mind  was 
less  rapid,  and  when  a  spirit  of  inquiry  and  of  philoso- 
phical research  was  unknown,  it  is  probable  that  the 
mfluence  of  his  opinions  might  have  been  as  exten* 
sive^  and  as  durable  as  those  of  Galen.    But  the  ge- 
nius of  the  age  was  not  favourable  for  the  support  of  any 
hypothesis,  however  interesting  in  its  outline,  or  beau- 
tiful in  its  separate  parU ;  and  unfortunately  Boerhaave 
adopted,  as  the  basis  of  his  theory,  a  number  of  specu- 
lative principles,  which  might  suffice  for  explaining  the 
phenomena,  but  which  were  themselves  derived  from 
conjecture,  and  defident  in  proof.    Although,  therp- 
fore,  the  Boerhaavisn  system  obtained  the  highest  ce- 
lebrity during  the  lifeUme  of  its  inventor,  and  has  ul- 
timately exercised  a  very  considerable  power  over  me- 
dical opinion,  yet  the  number  of  those  who  implicitly 
adopted  it  was  not  great,  and  while  it  promoted  the  de- 
tection of  preceding  errors,  it  produced  a  state  of  mind 
which  led  to  its  own  downfall. 
CHjeet  of        The  object  of  Boerhaave  in  the  formation  of  his  sys- 
hiM  works,  tem,  was  to  select  the  most  imporUnt  parts  from  all 
preceding  systems,  instead  of  the  exclusive  adoption  of 
any  of  them.    We  have,  therefore,  many  remains  of  thip 
old  Galenic  doctrines,  many  parU  derived  from  the  ma« 
thematical  reasoning  of  the  mechanicians,  while  consi- 
derable  use  .is  likewise  made  of  the  supposed  chemical 
changes  that  occur  in  the  duids.    His  grand  error  was 
in  preferring  this  eclectic  plan  to  that  of  original  obser- 
vation, in  endeavouring  to  build  a  theory  upon  the  con- 
joined speculations  of  others,  instead  of  fi)unding  it  upon 
principles  deduced  firom  the  observation  of  the  appro- 
priate powers  of  the  living  body. 

With  this  illustrious  character,  we  shall  dose  the  4th 
epoch,  into  which  we  have  divided  the  history  of  medi- 
cine, including  a  period  of  about  three  centuries,  du- 
ring which  the  attention  was  principally  occupied  in 
api^ng  to  medicine  the  knowledge  and  learning  which 
were  borrowed  from  the  other  departments  of  science^ 
when  the  mind  had  succeeded  in  throwing  off  the  fet- 
tera  of  authority,  but  had  not  yet  discovered  the  best 
means  of  using  its  newly  acquired  power. 
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CHAP.  V. 

Thejifth  Period  of  Medicme,from  ihemiddk  ofthelSth 

Centufy  to  the  present  ZXiy. 

Wb  have  asevmed  the  middle-of  the  last  century  as 
the  cemmenoement  of  the  5th  epoch,  which  we  have 
pointed  out  in  the  history  of  medicine.  It  is  not  so 
dearly  denoted  b^  the  occurrence  of  any  decisive  event 
as  the  ftmner  divisions,  nor  is  it  easy  to  assign  its  ex- 
act boandary ;  but  the  general  state  of  medical  sdence 
during  the  last  60  or  70  years  has  experienced  a  change, 
wWdi  AiUy  enthlea  this  period  t»  be  diftinguisbed  from 


that  which  preceded  it    If  we  tharaeteriae  the  last  u    Histoiy. 
the  age  of  learning,  we  may  regard  this  as  the  age  ^^y-^ 
of  oMervation  and  experiment,  when  acholastic  dis- 
putation was  totally  disregarded,  when  abMact  the« 
ory  was  comparatively  little  attended  to,  when  the  va- 
lue of  the  inductive  mode  of  philosophiaing  was  univer* 
sally  recognised,  and  when  hypotheses  were  professed* 
ly  Dttilt  solely  upon  the  generaliaation  of  facts.    Tiiis 
plan  of  proceeding  has  not  indeed,  in  all  instances^  been 
strictly  adhered  to;  our  observations  have  not  been 
always  correct,  nor  our  experiments  well  c(Miducted« 
nor  have  our  investigations  been  always  pursued  with 
Sttffident  caution ;  but  a  spirit  of  free  inquiry  has  ulti« 
matdy  prevailed,  and  the  exertions  which  were  for- 
merly directed  to  the  accumulation  of  learning,  have 
been,  for  the  most  part,  bestowed  upon  the  acquisition 
of  knowledge.    A  necessary  consequence  of  this  state 
of  things*  is  to  detach  the  mind  from  the  influence  of 
theories  and  systems,  to  diminish  the  authority  of  great 
names,  to  induce  individuals  to  rest  more  upon  their 
own  powers,  and  to  be  less  servilely  devoted  to  the  te- 
nets (n  others.  In  former  times,  the  whole  medical  world 
was  divided  into  two  or  three  great  sects ;  ami  every 
one  conceived  it  absolutely  essentisl  to  attach  himself  to 
some  sdiool;  or  to  range  himself  under  the  banners  of 
some  distinguished  leader ;  but  during  the  period  of 
which  we  are  now  going  to  treat,  a  great  variety  of 
speculations  and  doctrines  were  perpetuidly  brought  be- 
fore the  public,  some  of  which,  from  their  intrinsic  me- 
rit, acquired  a  degree  of  pc^ularity,  while  the  greatest 
part  of  them  quickly  resigned  their  place  to  others,  that 
seemed  to  be  founded  on  more  correct  ptindples,  or  at- 
tracted more  notice  from  their  novdty. 

These  circumstances  will  obviously  render  it  impoe-  Arrange. 
aible  to  continue  our  sketch  of  the  history  of  medicine  mmt  of 
in  the  same  regular  manner  as  in  the  former  parts  of  it ;  ^^^  period. 
but  it  is  desirable  to  attempt  some  arrangement,  both 
for  the  purpose  of  assisting  the  memory,  and  in  order 
to  enable  us  more  readily  to  compare  the  merits  of  the 
different  authors  who  have  enjoyed  any  considerable 
share  of  reputation.    Perhaps  we  may  the  most  conve- 
niently arrange  the  medical  writers  of  the  present  pe* 
riod  into  five  divisions.    Firstf  The  metaphysical  phy-  |^  g  -^^ 
sicians,  to  whom  the  name  of  Animists  or  Spiritualists  tttalM^ 
has  been  appliedrand  who  may  be  regarded  bm  having 
adopted,  to  a  greater  or  less  extent,  the  hypotheab  of 
Stahl ;  according  to  which,  the  operations  of  the  animal 
economy  depend  upon  the  agenc^  of  a  prindple  super- 
added to  the  material  part  <?  the  body,  and  afibroing 
it  its  vital  energies.    Connected  with  this  seel,  and  in-  o  \i^^ 
deed  sliding  into  it  by  almost  imperceptible  gradationa,  ^g^^ 
we  may  rank  a  class  of  writers,  who,  without  directly 
assuming  the  existence  of  any  hypothetical  princtpk^ 
which  produces  all  the  changes  of  the  living  body,  have 
particukriy  applied  themselves  to  the  examination  of 
the  phenomena  of  Hftr.    They  have  professed  to  ascer- 
tain the  laws  of  the  animal  economy  by  actual  observe* 
tion,  and  by  this  means  to  discover  what  are  the  apprc^ 
priate  powers  or  qualities  of  the  living  body,  and  in 
what  respect  these  powers  or  qualities  dmr  from  those 
of  inanimate  or  imorganixed  matter.    Although  they 
have  advanced  in  the  accomplishment  of  their  object  l^ 
alow  degrees,  and  with  imperfect  success,  yet  their 
method  of  |)roceeding  is  founded  upon  correct  princi- 
ples, and  it  is  the  only  one  from  wntcfa  we  are  ever  to 
expect  that  a  just  theory  can  be  deduced.   To  thisdaaa 
ihenameofVitalistamaybeapirfied;  a  term  which  liaa 
indeed  been  used  in  a  different  sense,  but  which,  we 
ooDcnve,  may  with  peculiar  propriety  be  given  to 
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Hiiiory.  those,  whose  leading  object  is  to  investigate  the  pberio- 
'^-'"V''"^  mena  of  life.  In  the  third  class,  we  may  place  the 
3.Kciectic«.  Eclectics,  including  the  disciples  of  Boerhaave ;  those 
who  still  retained  Uieir  deference  for  the  m-udition  of 
their  predecessors,  and  who  were  more  anxious  to  de- 
rive their  doctrines  fVom  the  collected  opinions  of  others, 
than  to  deduce  them  from  original  observations.  We 
f.Chemists.  may  form  a  fourth  class  of  the  modem  chemists,  who 
taking  advantage  of  the  discoveries  that  were  made  du- 
ring Uie  last  century,  have  endeavoured  to  apnly  them 
to  the  explanation  of  the  phenomena  of  pathology  and 
tfierapeutics ;  thus  adopting,  in  some  respects,  the  same 
mode  of  reasoning  with  the  followers  of  Sylvius  and 
Willis,  although  it  must  be  admitted,  that  they  derived 
their  speculations  from  more  correct  data.  After  these 
four  classes,  who  may,  in  some  measure,  be  considered 
B.  Mfscelhu  as  respectivelv  belonging  to  so  many  separate  sects,  pos- 
neous  writ-  oessing  principles,  and  proceeding  upon  a  basis  dTrea^ 
soning  more  or  leas  confoed  to  themsdves,  there  stiJl 
remains  a  very  considerable  number  of  medical  men, 
and  those  among  the  most  eminent  for  their  talents  and 
acquirements,  who  are  not  to  be  brou^t  under  any  of 
these  denominations,  being  merely  recorders  of  indivi- 
dual facts,  or  historians  of  particular  diseases,  who  ab- 
solutely reject  all  hypothesis,  considering  the  science  of 
medicine  as  not  sufficiently  advanced  to  admit  of  any 
Satisfactory  theory,  and  solely  applying  themselves  to 
the  improvement  of  practice.  It  necessarily  follows, 
fitmi  the  nature  of  the  arrangement  which  we  have  pro- 
posed, that  it  cannot  be  very  strictly  adhered  to  in  all 
instances.  It  will  not  unfrequently  happen,  that  the 
same  indiridual  may  be  included  under  more  than  one 
of  the  above  classes ;  or  that  there  ma;|^  be  other  cases, 
in  which  it  will  not  be  easy  to  determine,  in  which  di- 
Ytsion  certain  writers  should  be  classed ;  but,  with  some 
limitations  and  exceptions,  we  shall  probably  find  the 
above  method  sufficiently  correct  for  our  purpose. 

Although  the  hypothesis  of  Stahl  appears  to  us  gra- 
tuitous and  visionary;  yet  at  the  time  of  its  first  promul- 
gation it  met  with  many  advocates.  It  was  admired, 
both  in  consequence  of  the  facility  with  whidi  it  seem* 
ed  to  explain  the  most  intricate  operations  oi  the  ani- 
mal economy,  and  probably  also  mm  a  kind  of  mysti^^ 
cal  obscurity,  which -is  attached  to  itfi  fundamental  prin- 
ciples, and  whidi  generally  proves  more  attractive  thm 
the  dear  deductions  of  correct  investigatian.  There 
,  were,  indeed^  few  persons  who  adopted  the  doctrine  in 
its  full  extent,  and  who  conceived  of  the  existence  of  a 
distinct  prindple,  endued  with  consdousness  and  in- 
telligence, as  It  were  inddentally  connected  widi  the 
body,  and  rather  dhrecting  its  functions,  than  actually 
forming  a  part  of  its  constitution.  Yet,  with  some  mo* 
difications,  the  hypothesis  of  the  Spiritualists^  or  Ani- 
mists,  had  many  roilowers.  It  seems  to  have  been  the 
favourite  doctrine  among  the  Germans,  and  in  this  coun- 
try it  was  embraced  by  some  physidans  of  eminence. 
Two  of  its  moqt  sealous  defenderB,  who  adopted  it  widi 
the  fewest  alterations,  were  Juncker  and  Alberti,  both 
of  whom  were  professors  in  the  university  of  Halle. 
They  were  nearly  of  the  same  age,  and  flourished  at  the 
commencement  of  the  18th  cmitury.  Their  publica- 
tions were  numerous,  and  are  generally  supposed  to 
contain  a  dearer  exposition  of  their  peculiar  hypodie- 
sis,  than  is  to  be  found  in  the  works  of  Stahl  himself 
There  is  a  considerable  similarity  between  their  cha- 
racters, as  well  as  between  their  pursuits.  Perhaps  the 
fbrmer  is  to  be  regarded  as  the  more  learned  and  judi- 
cious, and  the  latter  the  more  animated  and  elegant  wri- 
ter; but  their  various  productions  are  now  sddom  re« 
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ferred  to,  except  as  subjects  of  curiosity,  or  as  speci-    History. 
mens  of  the  kind  of  reasoning  which  was  employed  by    ^"t  -^ 
a  sect,  that  for  some  time  eiijoyed  so  great  a  share  of 
popularity. 

The  only  professed  disdple  of  Stahl,  who  was  a  na-  Nicbolb. 
tive  of  England,  and  whose  posthumous  celdirity  is  so 
eonsiderable  as  to  entitle  him  td  a  place  in  this  sketch, 
is  NichoIIs.  He  was  bom  in  the  metropolis,  at  the  ter- 
mination of  the  17th  century,  and  af^er  receiving  his 
education  at  Oxford,  and  visiting  the  principal  medical 
schools  on  the  continent,  he  settled  in  London  as  a  prac- 
titioner, and  went  through  the  diffisrent  gradations  or  pro- 
fiMSfonal  honours  until  he  attained  the  rank  of  court  phy« 
sician.  But  what  prindpally  renders  his  works  an  ob- 
ject of  attention  at  this  time,  h  his  unqualified  approba- 
tion of  the  metaphysical  hypothesis,  whidi  he  main- 
tained in  his  treatise,  De  Anima  Medica,  where  he  ex- 
pressly contends  for  the  existence  of  a  superintending 
rational  prindfHe  attached  to  the  body,  and  acting  spon- 
taneouslv  in  the  prevention  and  cure  of  disease. 

But  aldiough  the  number  of  those  who  embraced  the  Seml-Ani- 
Stahlian  hypothesis  in  its  fUllest  extent  for  at  least  of  aiitts. 
those  who  have  been  so  far  distinguishea  as  to  claim 
any  particular  notice  in  the  history  of  medicine,}  was 
not  very  considerable,  yet  a  large  and  respectable  sect 
originated  fVom  this  source,  to  whom  the  name  of  semi« 
animists  has  been  applied.  Under  various  amellations 
these  admitted  die  existence  of  the  superintending  prin- 
ciple, but  they  consideraibly  restrictea  the  powers  which 
had  been  assigned  to  it  by  Stahl ;  they  disclaimed  the 
idea  o£  its  independent  consdousness,  regarding  it  as 
one  o£  the  organs  or  appendages  of  the  li  vmg  body,  the 
opemtions  (if  which,  altnough  directed  to  a  different  ob- 
ject, were  exercised  upon  the  same  prindples  with  all 
the  other  vital  functions. 

Among  our  own  countrymen,  one  of  the  most  noted  of  Whytt. 
this  dass  was  Whytt  He  was  bom  at  Edinburgh  in  the 
beginning  of  the  18di  century ;  after  having  studied  in 
the  first  schools,  both  in  this^island  and  on  the  continent, 
he  settled  as  a  practitioner  in  his  native  city,  and  fi- 
nally became  professor  of  medidne  in  the  university  of 
that  place,  then  advandn^  to  that  high  reputation  for 
whidi  it  was  afterwards  distinguished,  and  to  which  he 
in  no  smaU  degree  contributed.  His  works  which  are 
the  most  known,  are  those  that  were  written  in  opposi- 
tion to  tjie  doctrines  of  Haller,  with  whom  he  engaged 
in  a  warm  and  nther  acrimonious  controversy,  respect* 
ing  die  nature  and  causes  of  the  vitd  motions  of  the 
body.  Whytt  attributes  diese  modons  to  the  operadon 
of  the  soul  or  sentient  prindple,  something  disdnct  fbom 
the' material  part  of  our  frame,  yet  necessarily  attached 
to  it  It  diflers  horn  the  amma  of  Stehl  in  not  being 
possessed  of  an  independent  fiumlty  of  consdousness, 
and  in  performing  its  actions,  in  consequence  of  the  ef- 
ftct  of  external  causes,  and  not  ftom  a  spedes  of  inde- 
nendent  volidon.  The  hypothesis  of  Whytt,  however, 
labours  under  the  objecdon  of  n>p^ng  ra^er  to  me* 
tafrfiysieal  than  to  ])hysical  consiwradons,  and  in  ascrib- 
ing certain  operadons  more  to  the  influence  of  final 
causes,  or  to  ttieir  supposed  necessitv  for  die  well-being 
of  die  system,  than  to  the  acdon  of^those  powers,  the 
existence  of  whidi  may  be  deduced  ftom  a  careful  ex* 
aminadon  of  the  phenomena  of  life. 

To  this  sect  also  bdongs  Sauvages,  a  man  who,  on  Sauttes;. 
many  accounts,  deserves  honourable  mendon  in  the  his- 
tory  of  medidne.  He  was  bom  in  the  province  ot 
Lan^edoc,  at  the  commencement  of  the  18th  century, 
received  his  professional  education  at  Montpelier,  at 
dial  dme  in  nigh'  reputation  as  a  medical  scnool,  and 
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^^*<>'T*  aftcrwardg  bMame  one  of  its  profeason.     He  is  prm« 
»  ^   cipally  known  to  pofteri^  as  being  the  first  who  form* 
ed  a  regular  arrangement  of  diseases  into  classes,  ge« 
nera,  and  species,  similar  to  die  method  whidi  mid 
been  pursual  in  the  various  departments  of  natural 
history,  prefixing  to  each  a  short  character  or  definition, 
and  assigning  its  generic  and  specific  name.   Although 
the  nosology  <^  Sauvages  may  now  be  considered  assu<* 
pqrseded  by  later  attempts  of  the  same  kind,  and  by  the 
general  increase  of  informatian,  yet  it  must  be  r^ard- 
ed  as  an  undertaking  of  great  merit,  and  one  whicEma* 
terially  tended  to  the  promotion  of  mediod  science,  by 
producing  more  coirectness  in  the  use  of  terms,  and  in 
this  way^ving  more  accuracy  to  our  ideas.    Sauvages 
was  a  zealous  defender  of  the  doctrine  of  the  animists, 
so  fiur  as  regarded  the  agency  of  the  intelligent  princi- 
ple in  the  prevention  a^  cure  of  disease,  but  to  diishe 
united  a  certain  portion  of  the  mathematical  or  mecha- 
nical principles,  which  he  applied  to  the  explanation  of 
many  of  the  phenomena  or  path(^ogy.    To  the  same 
class  we  may  refer  the  favourite  pupil  and  successor  of 
Gaubius*    -Soerhaave,  Uaubius.    He  was  contemporary  with  Sau- 
vages, and  like  him  adopted  the  doctrine  of  the  supcrin- 
lending  intelligent  principle;  but  his  ehief  claim  upon 
our  attention  rests  on  the  more  stable  foundation  ofnis 
numerous  learned  works  in  pathology  and  other  bran- 
ches of  medical  science.    His  essay  on  pharmaceutical 
prescriptions,  his  remarks  on  nosology,  and  his  insti- 
tutions, place  him  among  the  first  physicians  of  his  a^e, 
and  enabled  him  to  support  the  credit  of  the  university 
of  Leyden,  after  the  loss  of  his  illustrious  preceptor^ 
He  is  best  known  in  the  present  day  bv  his  opinions 
concerning  the  actions  and  properties  of  the  livmg  so- 
lids, in  which  he  proceeded  in  the  path  that  had  been 
enteradupon  by  Baglivi;  transferring  to  them  many 
of  the  effiects  which  had  been  previously  attributed  to 
^  the  fluids.;    and  although  hia    doctrine  is  in  many 

i;e8pects  -  too  medianical,  and  4Bhows  him  to  have  been 
ignorant  of  the  principles  which  were  afterwards  deve- 
loped bv  the  vitidists,  yet  they  contributed  to  the  dowib* 
fiu  of  the  hmnoral  pathology,  and. to  the  establishment 
of  the  more  correct  hypothesis  of  their  iu^tagonists, 
Vltalisks.  Wbfle  .the  theory  of  the  spiritualists,  which  at  its  first 
eppearanoe  attracted  so  much  attention,  continued  to 
diminish  in  popularity,  as  its  fundamental  positions  were 
more  minutely  examined,  so  the  rival  doctrine  of  the 
vitalists  gradually  increased  in  reputation  from  the  same 
cause.  We  have  jslceady  pointea  out  Hofimann  as  one 
of  the  first  writers  who  entertained  a  correct  view  of 
the  sul^ect,  or  at  least,  among  the  first  who  were  aware 
of  the  necessity  of  iavestigating  the  .properties  of  the 
living  body,  instead  jof  supposing  toe.  existence  of  an 
intelCgent  agent,  whose^power  might  be  ccmceived  com- 
GUiaon.  petent  to  explain  the  phenomena.  Glisson,  an  English 
anatomist  and  physiologist  of  considerable  ability,  had 
indeed,  nearly  a  century  before  this  time,  attempted  to 
ascertain  the  properties  of  the  muscular  fibre,  and  to 
diacrimipate  between  its  powers  and  those  of  die  ner- 
vous  system.  He  even  proceeded  so  fiur  as  to  give  to 
die  fcMrmer.the  appropriate  name  of  irritability,  a  name 
which  has  since  come  into  very  general  use,  and  is  the 
one  most  commonly  employed  in  the  present  day.  But, 
notwithstanding  the  iiigenui^  displayed  in  his  works, 
thcT  were  not  much  attended  to  by  his  contemporaries, 
andf  can  scarcely  be  said  to  have  produced  any  greatef- 
Bordeu.  feet  upon  public  opinion.  Bordeu,  a  French  physician, 
who  floiurished  m  the  middle  of  the  IBth  century,  seems 
to  have  made  some  advances  in  the  same  track,  but  the 
individuiil  to  whom  the  merit  is  especially  due,  of  ac- 


tually pointing  out  the  charaetefistie  prapertiet  of  dm  Hiitory. 
living  body,  and  distincdy  showing  in  what  respect  ^— ■■v** 
.they  difier  from  the  other  powers  of  matter,  and  arraiu^- 
inff  them  according  to  their  specific  difierences,  is  the 
"iDcfebrated  Haller.  The  history  ^  diis  eminent  man  Hallcr. 
belongs  more  to  anatemy  and  pnyaiology  than  to  medi- 
cine; but  die  numerous  and  important  improvements 
whidi  be  introduced  into  those  branches,  extended 
their  influence  over  every  collateral  department*  By 
his  joonrect  description  of  the  laws  of  the  muscular  and 
nervous  sfatems,  ne  gave  a  new  iii^>ulse  to  die  progress 
of  padiology,  whQe  by  the  example  which  he  held  out,  of 
avoiding  Si  hypothetical  opinions,  and  of  deducing  his 
principles  entirely  firam  eiqperiment  and  observation, 
he  penormed  a  still  more  essential  service  to  the  medi- 
cal sciences. 

Among  those  who  made  the  study  of  medicine  their  Cultoai 
immediate  object,  and  who  have  applied  themselves  on- 
ly as  it  were  inddentally  to  the  otner  departments  of 
knowledge,  no  one,  in  modem  times,  has  acquired  a 
highar  rank  in  public  estimation  than  Cullen.  For  a 
long  series  of  years  he  occupied  the  medical  chair  in  the 
university  of  Edinburgh,  with  the  most  distinguished 
jreputation,  so  as  to  have  had  a  great  share  in  raising  it 
to  be  the  first  school  of  medicine  in  Europe.  His  pub- 
lic situation,  as  weU  as  the  peculiar  nature  of  his  talents, 
which  were  particularly  adapted  for  the  office  of  an  in* 
structor,  contributed  to  give  an  unusual  degree  of  in* 
fluence  to  his  principles,  and  for  sometime  bis  doctrines 
received  almost  the  universal  assent  of  his  contempora* 
ries.  He  was  a  man  of  a  shrewd  and  penetrating  genius, 
sugacious  in  detecting  the  fidlacy  of  the  old  hypothesis, 
while  he  prooosed  his  own  with  a  degree  of  candour, 
and  even  witn  a  spirit  of  philosophical  scepticism,  that 
tended  to  render  tnem  more  acceptable  than.if  they  had 
been  urged  upon  the  mind  with  dogmatical  positiveness. 
He  professedly  borrowed  from  Hofimann  some  of  the 
leading  points  of  his  theory,  and  by  taking  advantage 
of  the  improvements  that  were  made  at  that  period  in 
chemistry  and  physiology,  he  produced  a  system  of  pa- 
thology which  appeared  to  be  fiorunded  in  fact,  and  seem- 
ed to  be  consistent  in  all  its  relations.  The  additional 
information  which  has  been  acquired  since  his  time  haa 
indeed  discovered  that  the  different  parts  of  the  edifice 
were  not  erected  on  an  equally  stable  foundation,  and 
some,  even  of  his  most  favourite  speculations,  have  been 
either  entirely  discarded,  or  have  been  so  fiur  new* 
moulded,  as  to  retain  only  a  slight  trace  of  their  origi- 
nal. Tliis  has  been  remarkably  the  case  with  the  h}rpo- 
thesis  of  excitement  and  coUapse,  which  was  oertainl  j 
the  panent  of  die  stimulation  and  exhaustion,  and  the 
direct  and  indirect  debility  of  the  fiimous  Brown. 

This  singular  chanurtOT  was,  as  well  as  Cullen,  a  na-  Brave, 
tive  of  ScoUand.  He  was  not  originally  desired  for  .the 
medical  profession,  and  neither  his  education  nor  hia 
turn  of  mind  seem  to  have  been  of  that  liberal  cast 
which  were  able  tox^orapensate  for  the  deficiency.  But 
what  he  wanted  in  information  and  learning,  he  endeav- 
oured to  supply,  by  a  bold  and  ardent  .turn  of  mind, 
which  led  him  to  resist  all  obstacles,  and  to  undervalue 
those  acquirements  which  he  found  were  beyond  hia 
reach.  He  was  possessed  of  considerable  gemus  and 
originality,  and  seizing  upon  a  few. great  principles, 
wluch  at  first  view  seemed  to  be  established  by  aniqi- 
peal  to  facts,  he  disregarded  all  minute  detail,  and  pro. 
ceeded  to  form  an  hypothesis,  which  he  announced  with 
die  utmost  confidence,  and  which  produced  aprodi^oaa 
effect  both  upon  the  theory  and  practice  of  medicine. 
It  was  received  with  avidi^  by  aU  the  younger  part  of 

5 


MEDICINE. 


657 


Barw 


in. 


iiiitory.    the  professKMiy  for  it  held  out  to  them  the  most  com- 
'  pendioua  road  to  knowled^,  by  which  the  application 
of  a  few  simple  '  principles  might  accomplish  more 
than  all  the  accumulated  learning  of  schools  and  col- 
leges.   Its  fame  5;oon  spread  beyond  its  native  country ; 
it  met  witli  zealous  defenders  in  various  parts  of  the 
continent,  and  especially  in  Germany,  where  it  was  al- 
most universally  adopted,  with  a  degree  of  blind  devo« 
tion.     It  overthrew  the  Boerhaavian  system ;    nearly 
supersedefl  that  of  Cullen  ;  and  for  some  time  almost 
put  an   entire  stop  to  research ;   by  the  .persuasion' 
that  truth  having  now  been  certainly  discovered,  far- 
ther inquiry  was  become  unnecessary.     The  diligent 
observers  of  the  phenomena  of  life  perceived  indeed 
many  objections  to  the  doctrine,  even  in  its  fundamental 
positions ;  and  after  the  first  tumult  of  applause  had  sub- 
sided, and  the  mind  was  become  sufficiently  cool  to  ex- 
amine it  without  any  undue  bias,  it  was  fmmd  to  be 
totally  inadequate  to  fulfil  the  promise  which  it  held 
out     It  was  not,  however,  without  its  use  in  more  com- 
pletely detaching  the  mind  fi'om  the  learned  hy  potlieses 
which  had  prevailed  in  tlie  former  period,  and  in  de- 
monstrating the  effect  of  certain  remedies,  whicli  al- 
though often  ill  adapted  to  tlie  object  of  the  practition- 
er, yet  they  tended  to  illustrate  the  operations  of  the 
animal  economy,  while  they  serve  as  land-marks  to  di- 
rect the  path  of  succeeding  inquirers,  and  point  out  die 
rocks  and  quicksands  which  it  behoves  them  to  avoid. 
After  an  interval  of  some  3rears,  which  was  principal- 
ly occupied  by  the  controversy  to  which  the  Brunonian 
hypothesis  had  given  risfe,  a  work  appeared,  proceed- 
ing upon  tlie  same  leading  principles  with  the  Elemeuta 
Medicnme,  but  in  its  spirit  and  execution  of  a  complete- 
ly opposite  nature,  the  Zoonfmin  of  Darwin.     Darwin 
resembled  Brown  in  possessing  genius  and  originality, 
but  the  resemblance  can  be  pursued  no  farther.     The 

S*nius  of  Brown  was  powerful  and  energetic,  that  of 
arwin  was  acute  and  refined ;  while  it  may  be  pre- 
sumed, that  the  natural  bent  of  their  understandmgs 
was  in  either  case  fostered  by  their  mode  of  education 
and  acquired  habits.  To  a  knowledge  of  medicine  in 
all  its  departments,  an  extensive  range  of  practice,  and 
a  familiarity  with  all  the  physical  sciences,  Darwin  uni- 
ted a  fondness  for  minute  detail  and  experimental  re- 
search, and  he  has  consequently  given  to  his  system 
more  of  the  appearance  of  elaborate  investigation,  and 
of  the  accurate  finishing  of  all  its  subordmate  parts, 
than  is  to  be  found  in  any  medical  theory  which  was 
ever  offered  to  the  public.  Each  individual  speadation 
promises  to  be  supported  by  direct  facts,  either  drawn 
from  the  records  of  his  own  practice,  or  deduced  from 
the  authenticated  experience  of  others,  while  liberal 
use  is  made  of  all  the  scientific  discoveries  of  the  age; 
and  the  conjoined  operation  of  both  physical  and  meta^- 
physical  learning  is  employed  to  connect  and  cement 
the  various  members  which  compose  the  splendid  whole. 
Yet  this  great  work  seems  to  have  product  little  eflre<!t ; 
and  even  after  the  short  interval  which  has  elapsed 
since  its  publication,  it  is  little  read,  and  seldom  refer- 
red to.  Its  basis  appears  to  be  unfounded,  and  its  parts 
incongruous ;  the  illustrations  and  proofs  by  which  it  is 
supported,  are  conceived  to  be  either  inapplicable,  or  of 
doubtful  authority,  while  it  bears  an  aspect  of  over- 
refined  and  even  fanciful  hypothesis,  which  gives  it  the 
air  rather  of  the  production  of  a  creative  imagination 
than  of  a  matured  judgment. 

We  have  placed  Brown  and  Darwin  among  those 
writers,  who  deduced  their  doctrines  more  from  the  ac« 
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tual  examination  of  the  properties  of  the  living  body,    Hiitory. 
than  from  pre- conceived  opinions ;  yet,  with  respect  to  '^'"  r  ^ 
the  former  at  least,  the  propriety  of  this  arrangement 
may  be  questioned ;  and  we  must  acknowledge,  that  he 
is  indebted  for  it  more  to  the  relation  which  he  bore  to 
Cullen  and  Darwin,  than  to  any  labour  which  he  be- 
stowed upon  this  kind  of  investigation.     But  as  hepro^ 
fessed  to  make  nature  his  guide,  and  to  be  merely  the 
interpreter  of  her  phenomena,  we  may  be  allowed  to 
retain  him  in  his  present  situation,  however  widely  *he 
may  have  deviated  from  the  correct  path.     >\jth  more 
justice  we  may  place  in  the  same  division  another  cele^ 
orated  individual,  notwithstanding  he  differed  very 
widely  in  mmiy  respects  from  his  contemporaries,  John  Hunter. 
Hunter.     1  he  reputation  of  Hunter  rests  principally 
upon  his  anatomical  and  physiolp^cal  researches ;  but 
his  peculiar  opinions  liave  liad  so  considerable  an  influ- 
ence over  the  doctrines  of  patliology,  that  he  becomes 
a  distinguished  character  in  the  history  of  medicine. 
His  genius,  which  was  very  considerable,  was  of  a  cast 
dissimilar  to  that  either  of  Brown  or  Darwin.     Posses* 
sed  of  much  more  professional  knowledge  than  the  one, 
and  of  much  less  scientific  refinement  than  the  other,  he 
devoted  his  attention  to  the  patient  investigation  of  facts  ; 
an  exercise  in  which  he  proved  eminentlv  successful. 
But  he  was  not  satisfied  with  this  occupation ;  he  was 
anxious  to  arrange  his  materials  into  a  systematic  form  ; 
and  partly  perhaps  from  the  deficiencies  of  his  early 
education,   and  partly  from   an  independent  turn  of 
mind,  which  led  nim  to  place  more  confidence  in  his 
oM'n  powers,  than  in  the  information  which  could*  be 
collected  from  others,  he  broached  many  new  doctrines, 
and  introduced  a  kind  of  novelty,  both  of  thought  and 
expression,  which  had  a  very  extensive  influence  over 
the  opinions  of  his  contemporaries.     To  no  one  among 
the  moderns,  except  Haller^  are  the  various  departments 
of  our  art  more  indebted  for  the  extent  and  importance 
of  his  discoveries  than  to  Hunter ;  but  he  did  not  pos- 
sess the  comprehensive  mind,  and  the  well  poized  judg- 
ment, of  his  predecessor.     Hence  in  his  theories  we 
meet  with  the  grossest  absurdities ;  physical  and  final 
causes  are  confounded  together ;  metaphysical  expres- 
sions are  substituted  for  the  generalization  of  facts ;  and 
explanations  of  phenomena  are  offered,  which,  when 
analyzed,  consist  more  in  a  peculiar  phraseology  than 
in  the  development  of  any  important  principle,  or  in 
referring  the  particular  fact  in  question  to  any  more  ge- 
neral tram  of  events.     Many  of  Hunter's  speculations 
bore  aldose  resemblance  to  the  doctrines  of  the  Ani« 
mists ;  and,  indeed,  the  fair  deduction  frqm  some  of  hit 
expressions  would  imply  his  belief  in  an  immaterial 
principle,  connected  with  the  body,  but  possessed  of 
distinct  consciousness  and  intelligence. 

We  shall  close  this  list  of  distinguished  characters  Bfdiat. 
with  that  of  Bichat,  a  man  who  is  no  less  deserving  of 
our  respect  for  the  additions  which  he  made  to  our  know- 
ledge, than  of  our  admiration  for  the  short  space  pt 
time  in  which  he  accomplished  them.  The  events  ot 
his  life  are  few  and  simple.  He  was  the  son  of  a  phy- 
sician, in  the  south  of  France,  and,  from  an  early  period 
of  his  life,  devoted  his  whole  attention  to  the  subjects 
connected  with  the  profession.  After  receiving  the  pre- 
liminar}'  parts  of  his  education  in  a  provincial  town,  he 
repaired  to  Paris,  where  he  pursued  his  studies  with 
the  utmost  ardour;  and  immediately  after  their  com- 
pletion, entered  upon  the  double  duty  of  a  practitioner 
and  a  public  teacher.  In  the  mean  time  he  continued 
his  anatomical  and  physiological  researches  without  re- 

4o 


658 


MEDICINE. 


History. 


Eclectloi* 


Van  Swei- 
teal 


laxatioD,  and  published  the  result  of  them  in  several 
elaborate  works^  when,  in  the  midst  of  his  brilliant  ca- 
reer, he  died  prematurely  at  the  aae  of  31 . 

Bichat  appears  to  have  been  endowed,  in  an  eminent 
degree,  witn  those  intellectual  qualities  which  were 
best  adapted  for  the  department  of  science  on  which  he 
exerdseathem.  His  industry  and  perseverance  in  the 
investigation  of  knowledge  were  unbounded ;  and  he 
was  so  far  successful  in  his  researches,  that  the  number 
of  new  £ac!t3  which  he  discovered  or  illustrated,  would 
have  been  alone  sufficient  to  have  established  his  repu- 
tation as  among  the  first  of  his  contemporaries.  But  he 
18  perhaps  still  more  to  be  admired  for  the  philosophi- 
cal qpirit  which  he  displaved  in  the  arrangement  of  his 
materials^  than  for  his  skill  in  their  detection ;  for  even 
if  we  should  conceive  that  his  divisions  are  occasional- 
ly too  minute,  and  partake  somewhat  of  metaphysical 
subtilty,  yet  we  must  admit  that  his  views  of  the  animal 
economy  were  original  and  perspicuous ;  and  although 
we  cannot  coincide  with  them  in  every  particular,  yet 
we  consider  them  as  directly  tending  to  promote  cerw 
rect  and  philosophical  opinions  on  the  subject. 

In  the  third  class  of  modem  physicians,  those  whom 
we  have  named  the  Edoctics,  we  shall  find  many  indi- 
▼iduab  distinguished  for  their  learning  and  accomplish- 
ments,  who  obtained  a  high  d^ree  of  respect,  both  for 
their  general  science  and  for  their  medical  knowledge. 
Among  them  are  included  most  of  the  professors  and 
teachers  in  the  universities  of  the  Continent,  and  many 
of  the  voluminous  writers,  who  published  systems  of 
medicine,  until  towards  the  conclusion  of  the  last  cen- 
tury. As  their  doctrines  were,  for  the  most  part,  bbr- 
vowed  from  their  predecessors,  it  will  not  be  necessary  to 
enter  into  any  minute  examination  of  them.  Although 
by  their  learning  they  supported  the  credit  of  the  profes- 
sion, and  by  meir  habits  of  industry  they  produced 
many  elaborate  works,  yet  the  improvements  which 
they  made,  were,  comparatively,  of  little  moment,  and 
their  effect  upon  the  general  state  oi  science  was  not 
very  important.  BoUi  in  France  and  in  Germany  the 
humoral  pathology  maintained  its*  ground,  long  afler 
it  had  been  generally  abandoned  in  this  country,  and 
while  Cullen  was  advancing  his  new  speculations  in  the 
university  of  Edinburgh,  and  was  illustrating  the  ac- 
tion of  the  vessels  and  the  operation  of  the  nervous  sys- 
tem, the  Boerhaavian  doctrine,  with  the  leixtat  and  acri- 
mony of  the  fluids,  was  still  taught  by  Gaubius,  Vqgel, 
Selle,  Stoll,  Sagar,  Burserius,  and  others,  and  was  re- 
ceived, as  the  popular  medical  creed,  in  Leyden,  Paris, 
fnd  Vienna.    . 

One  of  the  most  celebrated  of  the  eclectics,  whose 
works  hate  been  the  most  generally  known  beyond  the 
limits  of  his  own  country,  and  who  is  justly  entitled  to 
our  respect,  from  the  ardour  with  whidi  he  applied  to 
the  improvement  of  his  profession,  is  Van  Sweiten.  He 
was  a  native  of  Holland,  and  held  a  medical  professor- 
ship in  the  university  of  Levden,  of  which  he  was  de^^ 
prived  in  consequence  of  his  religion  not  coinciding 
with  that  of  the  state.  At  the  invitation  of  Maria 
Theresa  he  removed  to  Vienna,  where  he  filled  an  of- 
fice similar  to  that  of  which  the  bigotry  of  the  Dutch 
had  deprived  him  in  his  own  country.  His  extensive 
learning,  and  the  excellence  of  his  character,  procured 
for  him  a  degree  of  respect  and  authority  which  ex- 
tended his  influence  beyond  his  own  profession,  and  for 
many  years  he  maintained  a  kind  of  general  superintend- 
ence over  the  interests  of  science  throughout  the  Aus« 
trian  dominions.  He  was  a  man  of  an  austere  tempera- 
raeat^  and  not  much  diqxMed  to  keep  pace  with  the 


progress  of  modem  discoveries,  or  to  alter  his  senti-  Huiory. 
ments  upon  any  topic,  when  they  had  been  once  de-  ""^^^ 
cided;  but,  as  far  as  respects  profound  erudition,  and  a 
complete  knowledge  of  the  previous  history  of  medi- 
cine, few  persons  have  ever  excelled  or  even  equalled 
him.  His  principal  work  is  a  commentary  upon  Boer* 
haave's  ADhorisms,  which  are  expanded  from  a  single 
12mo.  to  nve  ampfe  4to8,  in  whic^  every  doctrine  and 
opinion  of  the  original  is  enlarged  upon  with  a  desree 
m  prolixity,  whii£  at  present  we  are  disposed  to  thuik 
unnecessary  and  tedious.  But  although  we  have  now 
lost  that  veneration,  which  was  formerly  aiMTociatpd  with 
the  name  of  Boerhaave,  and  notwitlistanding  all  the 
modem  improvements  which  have  been  introduced  in- 
to practice,  the  commentaries  of  Van  Sweiten  sUU  re- 
tain a  considerable  degree  of  their  cn-iginal  popularity, 
and  must  always  be  regarded  as  a  very  valuable  collec- 
tion of  medical  facts,  well  arranged  and  fiiithfuUy  re- 
corded. 

Did  not  the  limits  to  which  we  are  necessarily  re-  Anato- 
stricted,  confine  our  observations  to  what  is  properly  °>»i8. 
comprehended  under  the  denomination  of  medicine,  we 
should  have  to  notice,  in  this  part  of  our  sketch,  many 
illustrious  names,  who  have  mdirectly  contributed  to 
the  improvement  of  the  science,  perhaps  no  less  than 
those  who  have  more  immediately  devoted  tliemselves 
to  it.  The  discoveries  that  were  made  in  anatomy  dur- 
ing the  18th  century,  were  connected  with  a  minute 
investigation  into  the  causes  of  disease,  as  indicated  by 
visible  changes  in  the  structure  of  the  organs ;  and  the 
knowledge  Uiat  was  thus  obtained,  had  a  most  power- 
ful influence  in  pounteracting  the  false  hypotheses  which 
had  hitherto  prevailed,  and  in  introducing  into  medical 
disquisitions  the  same  species  of  inductive  reasoning, 
which  had  been  applied  to  tlie  different  branches  of 
natural  philosophy.  The  person  who  may  be  consider-  Bonetus. 
ed  as  having  led  the  way  in  the  correct  application  of 
anatomical  research  to  the  improvement  of  pathology 
is  Bonetus,  and  his  method  was  assiduously  pursued 
and  extended  by  the  celebrated  Morgagni.  There  are  Morngr.i. 
few  individuals  to  whom  medicine  is  more  indebted 
than  to  Morgagni,  who  spent  a  long  life  in  cultivating 
this  branch  of  uie  science;  and,  in  addition  to  the  other 
claims  which  Haller  possesses  to  the  gratitude  of  pos-  HalJer. 
terity,  we  must  not  omit  to  notice  the  zeal  with  which 
he  prosecuted  the  study  of  morbid  anatomy,  and  the 
application  which  he  made  oT  his  knowledge  to  the  il- 
lustration of  the  phenomena  of  disease.  In  the  same 
department,  although  possessed  of  an  inferior  degree  of 
merit,  we  may  place  Lieutaud,  who  was  for  some  years  Licataud. 
chief  physician  at  the  court  of  V^ersaiUes,  and  who  was 
eminent,  both  for  his  skill  as  a  practitioner,  and  for  his 
accuracy  as  an  anatmnist.  He  is,  however,  more  espe- 
cially entitled  to  our  regard  in  this  place,  in  consequence 
of  his  great  work,  "  The  Synopsis"  which  contams  the 
result  of  much  correct  observation,  and  is  particularly 
valuable,  as  exhibiting  a  complete  view  of  the  stale  of 
medical  practice  in  France.  With  respect  to  his  gene- 
ral principles,  Lieutaud  may  be  classed  among  those 
whom  we  have  styled  eclectics ;  he  retained  some  parts 
of  tlie  mathematical  doctrines,  while  he  is,  to  a  certain 
extent,  ahumoralist,  and,  together  with  these,  he  united 
some  of  the  opinions  that  were  then  gaining  ground, 
respecting  the  operations  of  the  vital  powers  in  the 
animal  economy. 

The  '<  Ifuliiuiions"  of  Burserius  bore  the  same  kind  of  Earsenu«. 
relation  to  the  practice  of  Italy,  that  Lieutaud's  sy- 
nopsis does  to  that  of  France.    He  waa  also  an  eclectic, 
ta^ng  different  parts  from  the  systems  of  his  prede* 
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cessors,  and  combining  thein  into  n  whole,  which  is 
more  to  be  admired  for  the  elegance  of  its  details,  and 
for  the  copious  information  which  it  contains,  than  for 
the  selection  of  the  materials.  Burserius  was,  however, 
a  roan  of  candour,  as  well  as  of  learning,  and  altliough 
many  of  his  doctrines  were  founded  upon  the  humoral 
pathology,  in  others  he  embraced  the  more  modern 
opinions  of  the  soUdists;  and,  upon  the  whole,  the  works 
of  tliis  author  present  not  an  unfavourable  view  of  the 
state  of  medical  science  in  Italy. 

The  chemical  hypotheses  of  Sylvius  and  Willis,  had 
been  in  a  considerable  degree  superseded,  first  by  the 
mechanicians,  and  afterwards  more  effectually  l^  the 
8piritu;dists  and  the  vitalists,  but  a  certain  portion  of 
this  doctrine  still  continued  to  prevail,  and  influenced 
the  speculations  of  some  men  hiffhly  respectable  for 
their  general  science,  as  well  as  rar  their  professional 
knowledge.  The  original  ideas  respecting  the  fermenta- 
tion of  the  fluids  had  never  been  entirely  forgotten,  and 
after  undergoing  several  successive  modifications,  they 
were  revived  in  a  new  form  about,  the  middle  of  the 
last  century,  by  a  sect  of  patfaolcwists,  principally  be- 
longing to  our  own  country,  who  founded  uieir  opi- 
nions upon  what  appeared  to  be  a  correct  deduction 
from  observation  and  experiment,  and  who  produced 
no  less  eflect  upon  practice  than  upon  theory.  Accord- 
ing to  their  doctrine,  there  always  exists  in  the  animal 
body  a  tendency  to  the  putrefecti  ve  fermentation,  which 
in  a  state  of  h^th  is  counteracted,  or  prevented  from 
running  into  excess.  But  there  are  various  morbid 
conditions  of  the  ^stem,  where  the  fltuds  acquire  an 
unusual  tendency  to  the  putrid  state,  when  sometimes 
even  the  solids  partake  or  the  same  tendencnr,  and  the 
whole  frame  becomes  disposed  to  run  into  decomposi- 
tion. The  hvpoth6sis  of  the  putrid  origin  of  diseases 
was  advancea,  in  its  most  consistent  form,  by  Pringle, 
who  endeavoured  to  subject  it  to  experimental  proof; 
it  was  likewise  supported  by  Huxham  and  M 'Bride, 
-and  entered  into  the  speculations  of  most  of  the  dis- 
tin^ished  practitioners  of  the  age.  A  doctrine  nearly 
similar,  although  derived  from  a  different  train  of 
reasoning,  prevailed  to  a  considerable  extent  in*  Germa- 
ny;  and  we  still  retain  in  our  medical  language  many  of 
the  phrases  which  took  their  origin  from  this  source. 

A  new  kind  of  chemical  pathology  was  started,  at 
the  conclusion  of  the  last  century,  founded  upon  the 
discovery  of  the  different  gases,  which  was  adopted  by 
many  individuals,  both  in  this  country  and  in  Germa- 
ny. For  some  time  it  promised  to  tiirow  a  consider- 
able light  upon  the  actions  of  the  animal  economy  in 


general,  and  particularly  upon  tlie  operatfon  of  reme-  Historj. 
dies ;  but  although  the  fiicts  upon  Which  it  was  built  ^•■•nr^^ 
were  many  of  them  correct,  the  inferences  that  were 
drawn  from  them  have  been  found  to  be  fallacioiuk 
We  particularly  allude  to  the  employment  of  the  &cti« 
tious  airs  in  diseases  of  the  lungs,  and  to  the  supposed 
action  of  acids  in  the  cure  of  scurvy,  to  the  attempts 
which  were  made  to  oxygenate  and  deoxygenate  the 
blood,  and  to  other  similar  practices,  some  of  which 
have  proved  entirely  abortive,  and  others,  although  to 
a  certain  extent  useful,  have  been  more  satisfactorily 
explained  upon  different  principles.  Of  these,  how- 
ever, we  shadl  take  more  notice,  when  we  come  to  re« 
mark  upon  the  treatment  of  particular  diseases. 

In  such  a  In-ief  sketch  of  me  history  of  medicine  as  Miieclls- 
we  are  now  attempting  to  lay  before  our  readers,  we  neooi  wri« 
must  necessarily  pass  over,  in  a  very  cursory  manner,  *«"• 
the  writers  who  belong  to  our  fl£ui  division;  those 
who  either  altogether  disclaimed  theory,  or  who  have 
professed  to  be  merely  collectors  of  facts,  devoting 
themselves  solely  to  the  investigation  of  particular  dis- 
eases, or  even  of  single  cases.  Although  individually 
of  less  weight  and  authority  than  the  systematic  writers 
who  have  passed  under  our  review,  yet  they  have  pro- 
duced, by  their  conjoined  labours,  a  body  of  informa- 
tion which  has  contributed,  in  an  equal,  or  perhaps  in 
a  greater  degree,  to  tlie  improvement  of  medicine.  At 
the  head  of  this  class  we  must  place  Heberden,  whose 
talent  at  nice  discrimination  has  stamped  an  inestima- 
ble value  upon  his  volume.  Among  nis  contempora- 
ries or  associates  we  may  particularize  Fothergill,  Wi» 
thering,  and  PerciVal,  whose  essavs  upon  insiuated  to- 
pics make  us  regret  that  they  have  not  left  behind 
them  more  numerous  memorials  of  their  practical  skill; 
Russel,  Cleghom,  and  Lind,  who  so  correctly  described 
the  effect  produced  upon  the  body  bv  a  residence  in 
hot  climates ;  Rush,  ^hose  ardent  and  ingenuous  dis- 
position sometimes  betrayed  him  into  inaccuracies,  for 
which  he  has  amply  atoned  by  his  candour  in  their  ac- 
knowledgment ;  Currie,  who  infiised  into  medical  dis- 
quisitions an  unusual  degree  of  literary  elegance;  Fow- 
ler, who,  by  a  happy  temerity,  converted  the  most  dead- 
ly poisons  into  highly  valuable  medicines ;  and  Willan, 
whose  premature  death  cut  short  his  exertions  in  a  de- 
partment of  the  art  which  he  had  raised  almost  to  the 
rank  of  a  new  science.  We  refrain  from  adding  the 
names  of  any  living  authors  to  this  list,  but  we  have  no 
reason  to  apprdiend  that  an  examination  of  their  works 
will  lead  us  to  consider  them  as  in  any  respect  inferior 
to  those  of  their  predecessors. 


Part  II.     PATHOLOGY. 


Pathology.  ^  PATHOLOGY  is  that  branch  of  medicine  which  oon- 
'— ^VT"— '  sists  in  the  knowledge  of  the  general  doctrines  of  dis- 
Definitioik  ^gg^.  When  considered  in  its  most  extensive  relations. 
Division  of  it  may  be  divided  into  CEtiology,  or  the  knowledge  of 
the  oub-  die  causes  of  disease ;  Symptomatology,  or  the  symp- 
J«cu  toms  of  disease,  by  which,  from  some  particular  ap- 

pearances, we  become  acquainted  with  the  nature  of 
the  morbid  affection,  and  are  enabled  to  distinguish  it 
from  others  to  which  it  bears  a  general  resemblance ; 
and  Semeii^offy,  or  a  knowledge  of  the  signs  of  dis- 
ease, by  whi<»  we  acquire  the  power  of  prognosticat- 
ing the  future  changes  that  are  likely  to  occur  in  tibe 
state  of  the  patient    In  treating  upon  this  subject^  we 


shall  begin  hj  laying  down  the  general  principles  Pathology. 
whidi  are  to  direct  us  in  our  investigations,  and  shidl  "*^^^^ 
afterwards  give  an  account  of  some  of  the  most  cele- 
brated hypc&eses  that  have  prevailed  at  different  times. 


CHAP.  I. 


General  Prine^des  ofPalhoiagy. 

To  obtain  a  complete  acquaintance  wUh  psihology, 
or  at  least  with  that  part  of  it  which  traatsof  die  causes 
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Fatboiovy.  of  disease^  it  would  hi  necessary  that  we  should  under- 
stand  the  nature  and  action  of  the  functions  of  the 
body^  in  their  healthy  state;  this,  however^  consti« 
tutes  the  science  of  Physiology,  and  will  form  the  sub« 
ject  of  a  distinct  article.  We  shall  therefore  be  obliged, 
hi  some  degree,  to  anticipate  what  more  properly  be- 
longs to  that  department ;  but  to  avoid  this  as  much  as 
possible,  we  shall  chiefly  confine  ourselves  to  an  ac- 

Cauiet  of  count  of  the  immediate  or  direct  causes  of  disease,  and 
the  more  obvious  effects  which  they  produce  upon  the 
system.  For  some  time  after  the  revival  of  letters, 
while  it  was  the  custom  to  consider  all  questions  of 
science  rather  with  a  view  to  certain  abstract  princi- 
ples, than  with  a  reference  to  actual  facts  and  observa^ 
tibns,  the  causes  of  disease  were  divided  into  various 
species,  corresponding  with  the  notions  of  arrangement 
deduced  from  the  scholastic  methods  of  the  middle 
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ages.  As  a  specimen  of  this  kind  of  classification,  we 
may  adduce  tne  example  of  Charleton,  a  writer  of  con- 
siderable learning  and  ingenuity,  who  flourished  in  the 
fiddle  of  the  47th  century,  and  who,  although  he 
adopted  the  Galenic  principles  of  the  humoral  pa^olo- 
gy,  was  distinguished  for  the  readiness  with  which  he 
embraced  all  the  recent  discoveries  in  anatomy  and 
physiology.  He  first  divided  the  efficient  causes  of 
disease  into  congenita]  and  adventitious;  the  former 
are  subdivided  into  natural  and  non-natural,  the  latter 
into  external  and  internal ;  the  internal  are  supposed 
to  be  either  necessary  or  contingent,  these  again  being 
arranged  into  what  he  stales  procatarctic,  a  term  nearly 
synonymous  with  occasional,  and,  lastly,  into  antecedent 
and  continent.  For  a  more  correct,  and  less  compli- 
cated arrangement,  we  are  indebted  to  Boerhaave,  who 
froposed  the  plan  which  is  still  generally  adhered  to. 
le  divides  the  causes  of  disease,  first,  as  they  depend 
upon  a  change  in  the  body  itself,  or  upon  the  action  of 
some  extrinsic  circumstances,  into  internal  or  external ; 
afterwards  with  respect  to  the  manner  in  which  the 
•disease  is  generated,  into  the  remote  or  predisposing, 
■the  occasional  or  exciting,  and  the  proximate  cause; 
the  first  producing  that  particular  condition  of  the 
body,  which  renders  it  liable  to  be  affected  by  the  se- 
.cona  or  exciting  cause,  the  more  direct  or  immediate 
origin  oi  the  morbid  affection,  while  the  last  or  proxi- 
mate cause  indicates  the  actual  change  in  which  the  dis- 
ease consists. 

This  arrangement  has  been  almost  uniformly  adopt- 
ed, and,  as  a  technical  appropriation  of  terms,  seems  to 
be  unobjectionable.  The  distinction  between  die  two 
first,  the  internal  and  external,  is  sufficiently  plain; 
nor  is  that  between  the  predisposing  and  exciting 
causes  less  intelligible,  being  derived  from  the  well- 
ascertained  fact,  that,  for  the  production  of  disease,  it  is 
not  only  necessary  that  a  sufficient  cause  be  applied, 
but  that  the  body  be  in  such  a  state  as  to  be  capable  of 
receiving  the  impression  of  the  cause.  The  typhus  fe- 
ver of  this  country  is  {nt>pagated  by  contagion,  which 
is  therefore  to  be  regarded  as  its  exciting  cause ;  but 
when  the  same  contagion  is  applied  to  a  number  of  in- 
dividuals, we  find  that  some  di  them  only  will  feel  its 
influence,  and  that  this  liability  to  receive  the  disease 
luay  be  frequently  traced  to  the  operation  of  some  pre- 
vious circumstance,  which  renders  the  body  more  sus- 
ceptible of  the  action  of  contagion,  and  which  is  con- 
sequently styled  the  predisposing  cause.  There  are 
certain  diseases,  such,  for  example,  as  the  small-pox, 
which  never  occur  more  than  once  to  the  same  person ; 
in  this  case  the  contagion  must  be  applied  to  the  body 
Gonstitiiting  the  exciting  cause^  but  it  is  likewise  ne- 


cessary that  the  patient  has  never  previoasly  cxpe*  fatbology. 
rienced  it,  and  thus  possess  a  predisposition  to   it,    -'  »  "— ^ 
which,  in  consequence  of  some  imperceptible  change 
that  is  wrought  upon  the  system  by  Uie  morbid  action, ' 
is  afterwards  lost.      Vhe  propriety  of  the  application  of  Proximate 
the  term  proximate  cause  is  more  doubtful,  whether  cauac 
considered  in  a  logical  or  a  physical  sense.     It  is  defin- 
ed to  be  that,  which,  when  it  is  present,  produces  the 
disease ;  when  it  is  removed,  removes  the  disease ;  or 
when  it  is  changed,  changes  it.     A  definition  which 
can  scarcely  apply  to  any  ming  except  the  actual  dis- 
ease itself,  and  cannot  correctly  be  considered  as  its 
cause.     But  as  a  technical  expression  it  may  not  be 
without  its  use,  and  it  is  so  well  understood,  as  not  to 
lead  to  any  misconception;  it  m^y  still  therefore  be 
retained,  although  the  farther  consideration  of  it  does 
n6t  belong  to  this  part  of  our  subject 

Before  we  enter  upon  the  detail  of  the  particular  Nature  of 
causes  of  disease,  it  may  be  desirable  to  make  a  few  disease, 
observations  upon  the  nature  of  diseased  action  in  ge- 
neral, and  upon  those  circumstances  which  distinguish 
die  morbid  from  the  healthy  state  of  the  body.     Va- 
rious definitions  of  disease  have  been  offered,  aU  agree- 
ing in  their  main  object,  but  differing  considerably  in 
the  expression,  according  as  they  are  more  or  less  com- 
prehensive, or  as  they  include  more  or  less  of  the  pe- 
culiar hypothesis  of  their  authors.     Perhaps  the  most  Oefinitioo. 
unexceptionable  definition  of  disease  is  a  state  of  the 
system,  in  which  one  or  more  of  its  functions  are  per- 
formed in  an  imperfect  manner.     By  functions  "^^yaoctiou^ 
mean  to  express  tnose  trains  of  actions,  belonging  to 
die  living  animal,  which  conspire  to  the  production  of 
certain  effects,  that  are  either  necessaiy  tor  its  subsist- 
ence, or  for  the  due  performance  of  its  rdaUons  to 
surrounding  objects.      Various  classifications  of  the 
functions  have  been  proposed,  of  which  one  of  the  most 
common  is  that  into  animal,  vital,  and  natural,  founded 
upon  the  idea  of  their  suj^xwed  uldmate  object     They 
have  also  been  divided  into  internal  and  external,  ac- 
cording as  they  relate  to  the  internal  operations  of  the 
system,  or  its  action  upon  external  objects ;  into  the 
funcUons  of  irritability  and  of  sensibihty,  depending 
upon  their  supposed  origin  in  the  one  or  other  of  these 
powers  or  principles ;  and  more  lately  a  new  dassifica- 
don  has  been  proposed  by  Bichat,  into  animal  and  or- 
ganic, the  former  denodng  those  operations  whidi  are 
peculiar  to  the  living  body,  and  connect  it  with  the 
external  world,  the  latter,  those  that  refer  to  its  own 
economy,  and  maintain  the  physical  condition  of  the 
body.     This  last  arrangement,  which  professes  to  be 
founded  upon  the  actual  relations  of  the  system,  is 
perhaps  the  most  strictly  sciendfic ;  but  the  division  of 
the  funcdons  into  animal,  vital,  and  natural,  being  the 
one  which  is  commonly  adopted  by  pathologists,  it 
will  be  proper  to  explain  the  meaning  of  the  terms. 
We  may  also  remark  that  this  division  possesses  some 
pracdcal  advantages,  and,  by  a  litde'accommodadon^ 
may  be  rendered  not  inconsistent  with  that  of  Bichat. 

The  animal  funcdons  are  those  which  are  peculiar  to  Aafana] 
animal  life,  the  object  of  which  is  to  connect  man  with  fuoaioos. 
the  external  world,  and  which  essentially  consist  in 
sensadon  and  voluntary  motion.  They  are  distinguish- 
ed by  die  limited  nature  of  their  acdon,  both  as  to  the 
length  of  time,  and  the  degree  of  effect;  for  we  find 
that  after  a  violent  exertion,  either  of  the  mind  or  of  the 
body,  the  powers  of  both  become  exhausted,  and  a 
certain  interval  must  d&pse  before  they  can  resume 
their  operadons.  It  is  observed  that  the  organs  by 
which  the  animal  funcdons  are  exerdsed  are  double. 
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Pttbology.  each  of  them  having  a  Correspondinpf  organ  situated  on 
the  opposite  side  of  the  body,  i'his  is  obviously  the 
ease  with  respect  to  the  external  senses,  and  the  mus- 
cles of  voluntary  motion,  and  even  the  brain  itself,  al* 
though  a  single  organ  considered  as  a  whole,  consists 
o£  individual  parts,  of  a  specific  form  and  structure, 
each  of  which  have  their  corresponding  part  in  the  two 
hemispheres.  As  these  functions  are  appropriate  to 
the  living  animal,  and  especially  distinguisn  it  from  all 
other  bodies^  so  Uiey  may  be  regarded  as  the  most  ne- 
cessary for  its  perfection,  and  as  what  constitute  by 
their  action  the  ultimate  object  of  its  existence. 

Vital  nine.  The  next  class  of  functions,  the  vital,  may  be  defined, 
those  which  are  directly  essential  to  the  continuance  of 
life,  and  which  serve  to  maintain*  the  organs  of  the  ani- 
mal functions  in  a  condition  fitted  for  the  performance 
of  their  actions.  The  most  impoitant  of  the  vital  func- 
tions 9xe,  the  circulation  and  the  respiration.  By  the 
first  the  blood  is  carried  from  the  heart  to  all  parts  of 
the  body,  for  the  purpose  of  preserving  them  m  their 
healthy  state,  and  enabling  them  to  exert  their  appro- 
priate powers ;  while  by  the  second  the  blood,  after 
having  performed  this  office,  and  thus  undergoing  a  cer- 
tain diange,  whi(^  renders  it  no  longer  fit  for  tne  pur- 
pose, is  acted  upon  by  the  air  in  uie  lungs,  and  by 
this  means  regains  its  vital  properties.  The  operation 
of  these  functions,  is^  for  the  most  part,  involuntarv; 
they  proceed  with  pcsrfect  regularity,  and  without  in- 
termission, not  being  liable  to  the  same  kind  of  exhaust- 
ion with  the  animal  functions.  These  two  classes  of 
functions  differ  as  to  the  degree  in  which  thev  depend 
-apctn  each  other ;  the  vital  are  capable  of  acting  with- 
out the  concurrence  of  the  animal,  while  the  latter  are 
entirely  dependent  upon  the  former ;  hence  we  find  that 
the  most  perfect  animals  alone  have  a  nervous  sy^^tem, 
while  in  all  cases  there  is  either  a  heart  and  lungs,  or 
organs  which  are  equivalent  to  them,  in  their  effects.  So 
&r  as  we  are  able  to  detect  the  successive  development 
of  the  different  parts  of  the  embryo,  it  appears  that  the 
heart  is  the  organ  which  is  firsts  formed  and  called  into 
action ;  and  that  this  takes  place  for  some  time  before 
any  trace  of  a  brain  can  be  detected. 

The  third  class  of  functions,  those  which  have  been 
called  natural,  are  less  immediately  essential  to  ex- 
istence than  the  vital,  and  may  even  be  suspended  for 
an  indefinite  length  of  time  without  the  destruction  of 
life.  Their  object  is  to  afford  the  system  a  supply  of 
matter  necessary  to  repair  the  waste  which  is  always 
going  forwards  in  its  different  parts.  The  most  import- 
ant of  them  are  digestion,  or  the  process  by  which  food 
i%  converted  into  aliment ;  absorption,  by  which  the 
products  of  digestion  are  carried  into  their  proper  si- 
tuation ,-  sanguification,  by  which  they  are  changed  in- 
to blood ;  and  secretion,  by  which  certain  substances 
are  formed  from  the  blood,  to  answer  specific  purposes 
in  the  animal  economy.  The  natural  functions  are 
•therefore  only  indirectly  necessary  for  existence,  so  far 
as  they  afford  the  proper  materials  for  the  other  actions 
of  the  system ;  they  are  also  less  characteristic  of  animal 
nature,  and  we  even  find  thai  something  analogous  to 
them  occurs  in  vegetables.  The  vital  and  natural  func- 
tions agree,  in  both  of  them  referring  to  the  internal 
operations  of  the  body,  while  the  animal  functions  serve 
to  establish  the  relation  between  the  body  and  the  ex- 
ternal world.  Althoii^h  it  may  appear  that  there  is 
some  ground  for  the  distinction  which  has  been  made 
between' the  vital  and  the  natural  functions,  yet  they  re- 
semble each  other  in  so  many  pointa,  while,  at  the 
jBsme  time^  they  differ  so  essentially  from  the  animal 
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functions,  that  we  shall  find  it  convenient,  on  many  oc-  Pathology. 
•  casions,  to  consider  the  whole  as  divided  into  two  dass-  ""^^T*^ 
es  only.  The  term  organic,  however,  which  has  been 
employed  by  Bichat,  seems  to  us  by  no  means  correct, 
or  to  be  even  objectionable,  as  implying  that  the  animal 
functions  are  not  exercised  by  means  of  appropriate  or- 
gans^; on  this  account  we  shall  extend  the  appellation 
of  vital  to  the  natural  functions  also,  and  shall  arrange 
all  of  them  under  the  two  divisions  of  animal  and  vital. 

Besides  the  circumstances  that  have  been  already  al-  DiBtlnciIon 
luded  to,  there  are  other  points  in  which  the  operation  b«iwwn 
of  the  two  classes  of  functions  differs  essentially  from  ^^^'"I^* 
each  other.  It  has  been  observed  above,  that  the  cn-gans  funcuonsb 
of  ^e  animal  functions  are  double,  and  we  genendhr 
find  that  the  joint  co-operation  of  both  the  correspond* 
ing  parts  is  necessary  for  the  production  of  the  proper  ef- 
fect Thus,  if  one  side  of  the  brain  have  its  structure 
injured,  the  actions  which  depend  upon  the  nervous 
system  are  imperfectly  performed ;  and  this  is  the  case, 
to  a  certain  extent,  if  one  of  the  organs  of  the  external 
6enses  be  either  destroyed  or  impaired.  With  respect 
to  the  vital  functions,  their  organs  in  some  cases  are 
only  single,  as  the  heart  and  the  stomach ;  and  where 
they  are  ^uble,  as  the  two  sides  of  the  lungs  and  the 
kidneys,  the  complete  effect  may  be  produced  by  one 
of  them  alone,  provided  it  be  sufficiently  capacious  for 
.the  quantity  of  effect  re(]^tiiied.  The  two  classes  of 
functions  differ  very  materially  as  to  the  power  which 
habit  exercises  over  them ;  while  the  animal  AincUons 
require  for  their  fuU  development  a  long  course  of  ha- 
bitual experience,  and  are  only  brought  into  action  by 
the  blow  process  of  education ;  the  vital  functions  com- 
mence their  operations  from  the  earliest  period  of  ex- 
istence, and,  so  far  as  the  physical  condition  of  the  or- 
gan permits,  are  as  perfect  in  the  infant  as  in  the  adult. 
i*he  power  of  volition  over  the  two  kinds  pf  functions 
constitutes  a  very  important  point  of  distinction  between 
than ;  the  animal  ninctions  are  the  great  theatre  on 
whidi  its  effecU  are  manifested,  wmle  the  will  haa 
only  a  slight  and  indirect  influence  over  the  vital  func* 
tions.  The  mental  faculties,  as  well  as  speech  and  loco- 
motion, while  in  their  perfect  and  healthy  state,  are  al- 
ways, to  a  certain  extent^  under  our  controul,  whereas, 
with  respect  to  the  circulation,  the  digestion,  and  the 
action  of  the  absorbents,  it  is  completely  beyond  our 
power  to  accelerate  or  retard  them.  An  important  dif- 
ference has  been  pointed  out  betweeh  the  two  classes  of 
functions,  with  respect  to  the  origin  of  their  power  ; 
while  the  one  are  conceived  to  derive  their  action  im- 
mediately from  the  nervous  system,  the  other,  it  is  sup* 
posed,  may  act  independently  of  the  brain  and  nerves. 
We  are  certain  that  in  all  the  intellectual  operations^ 
and  in  every  case  where  volition  is  concerned,  the  ner- 
vous power  must  intervene,  and  many  forcible  argu- 
ments have  been  adduced  to  prove,  that  it  is  not  neces- 
sary for  the  production  of  the  vital  functions ;  this  last 
point,  however,  is  one  which  has  been  much  contro- 
verted, and  which  must  still  be  regarded  as  requiring 
additional  proof,  before  it  can  be  laid  down  as  a  funda- 
mental position. 

i  hese  remarks  on  the  difierence  beti^'een  the  animal  Three 
and  vital  functions,  which  are  principally  taken  from  ^'ia»*M  of 
Bichat,  are  sufficient  to  show  that  his  division  is  found-  function** 
ed  in  the  natural  condition  of  the  system,  while  in  its 
healtliy  state ;  but  in  considering  the  phenomena  of  dU" 
easnd  action,  we  shall  find  it  more  convenient  to  have 
recourse  to  a  threefold  division,  partly  comciding  with 
the  old  one,  to  which  we  have  already  referred.    When 
we  regard  the  living  body  in  its  most  extensive  rela-- 
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rMThoiojry.^  tiong,  we  perceive  that  its  powers  and  faculties  may  be 
~  ' '  aJl  referred  to  three  principal  systems  or  modes  of  ac- 
tion, each  of  which  serves  distinct  purposes,  either  con- 
necting it  with  the  external  world,  or  preserving  the  in- 
tegrity of  its  internal  organization.  These  are  the  ner- 
vou?,  the  sanguiferous, and  the  nutritive;  the  first  con- 
sisting essentially  in  sensation,  the  second  in  motion, 
and  the  last  in  certain  changes  in  the  physical  or  chemi- 
cal constitution  of  its  component  parts.  Upon  a  de^ 
rangement  in  the  operations  of  one  or  other  of  these 
three  systems,  the  primary  cause  of  all  diseases  may  be 
supposed  to  depend,  although,  from  their  intimate  con- 
nexion, and  from  the  manner  in  which  they  act  upon 
and  modify  each  other,  it  may,  in  some  instances,  be 
difficult  to  ascertain  which  was  the  original  source  of 
the  evil.  We  are,  however,  able,  in  the  greatest  num- 
ber of  cases,  to  determine  this  point  with  sufficient  pro- 
bability ;  and  accordingly,  when  we  come  to  treat  of 
the  cUttsification  of  dis^ues,  we  shall  find  that,  so  far  as 
we  proceed  upon  the  physicial  structure  of  the  body, 
this  will  afford  us  the  most  natural  foundation  Hot  our 
arrangement. 
Fowerf  of  ^  The  exercise  of  the  functions  depends  upon,  and  is 
the  aniiDBl  influenced  by,  two  circumstances,  into  whicf^  it  will  be 
****/•  necessary  for  us  to  inquire,  before  we  can  form  a  com- 

plete system  of  pathology,  the  powers  which  the  animal 
body  possesses,  and  the  parts  of  which  it  is  composed. 
The  powers  of  the  living  animal  body  are  of  two  kinds ; 
those  which  are  appropriate  and  peculiar  to  it,  and  those 
which  it  enjoys  in  common  witn  other  natural  object?. 
The  complete  explanation,  and  the  full  development  of 
these  points  is  the  peculiar  province  of  Phvsiolooy, 
and  will  be  discuss^  at  length  under  that  article.  At 
present,  therefore,  we  must  assume,  what  we  shall  after- 
wards attempt  to  prove,  that  the  vital  powers  are  two, 
sensibility  and  contractibility.  These  qualities  are  dis- 
tinct, both  in  their  nature,  tlieir  effects,  and  Uieir  seat ; 
the  first  of  them  constituting  the  intellectual  operations, 
and  the  phenomena  of  srasation,  residing  solely  in  the 
brain  and  nerves,  the  second  being  the  prime  cause  of 
motion,  and  being  attached  exclusively  to  the  muscular 
fibre.  Besides  these,  the  animal  body,  in  its  various 
parts,  exhibits  many  of  the  powers  which  belong  to  in- 
animate matter,  such  as  gravity  and  chemical  affinity, 
although  they  are  frequently  so  modified  and  altered  by 
their  different  combinations,  9S  not  always  at  first  view 
to  be  e<asily  recognized.  It  is  indeed  an  impcntant  part 
of  the  business  of  the  physiologist  to  assign  each  of  tnem 
to  its  proper  source ;  and  to  the  difficulty  of  this  inves- 
tieation  are  we  to  impute  many  of  the  &lse  hypotheses 
which  have  been  formed,  both  with  respect  to  the 
powers  of  the  body,  and  their  action  upon  eadi  otho*. 
Compo-  The  component  parts  of  die  animal  body  are  very  nu- 

nenuoftbejn^fQQg^  and  may  be  arranged  in  various  ways,  acoord- 
*^^  ing  to  the  end  proposed  by  our  classification.     The 

most  obvious  and  ancient  division  is  into  solids  and  flu- 
ids, and  while  diseases  were  supposed  to  be  derived 
solely  from  some  morbid  condition  of  these  latter  sub- 
stances^ they  were  naturally  made  almost  the  exclusive 
objects  of  attention.  The  fluids  were  consequently  di- 
vided into  several  different  kinds,  but  as  the  divisions 
were  derived  more  from  theoretical  principles  than  from 
any  correct  notions  of  natural  philosophy,  they  are  now 
endrely  discarded.  The  most  scientific  methods  of  ar- 
rangement are  those  founded,  either  upon  the  chemical 
properties  of  the  fluids,  or  the  purposes  which  they 
serve  in  the  animal  economy,  and  the  same  may  bie 
employed  with  respect  to  the  solids ;  but  it  will  be  like- 
wise found  necessary  to  introduce  another  principle  of 


classification,  which  is  not  applicable  to  tlie  fluids,  their  PathoL/sf . 
mechanical  structure.  The  solids  have  also  been  con-  '^■'^V"^^ 
sidered  under  a  different  aspect,  the  nature  of  their  or- 
ganization, and  what  in  some  measure  depends  upon 
tbis,  their  vitality,  or  the  degree  in  which  they  possess 
the  powers  that  are  considered  essential  to  life,  sensilii- 
lity  and  contractility.  When  we  consider  the  subject 
with  an  immediate  reference  to  pathology,  this  last  cir- 
cumstance will  be  found  one  of  the  most  essential,  and 
which  bears  the  most  correct  relation  to  the  exercise  of 
the  functions.  It  may,  however,  be  questioned,  whether 
the  division  of  the  component  parts  of  the  body  into 
solids  and  fluids,  although  the  most  obvious,  is  in  fact 
of  much  importance,  and  upon  the  whole,  we  are  dis- 
posed entirely  to  diaregard  it,  and  to  arrange  the  parts 
of  the  body  solely  according  to  the  connexion  which 
they  respectively  bear  to  its  functions,  modified  by  the 
more  or  less  complicated  nature  (^  their  structure. 

Upon  this  principle,  we  shall  form  them  into  three  Anranfe- 
dasses ;  first,  the  parts  which  compose  the  organs  of  "•"'  "^***^ 
muscular  motion  and  of  the  circulation  of  the  blood ;  J^***    **** 
secondly,  those  which  enter  into  the  composition  of  the 
nervous  system ;  and,  in  the  third  place,  all  the  parts 
which  are  subservient  to  nutrition,  and  the  operations 
connected  with  it,  or  which  ultimately  conduce  to  the 
same  general  result. 

The  first  class  of  parts,  the  organs  of  motion,  consist  Muaeatftr 
of  the  muscles  of  aU  descriptions,  as  well  those  which  systeiD. 
serve  far  voluntary  motion,  as  those  which  produce  the 
internal  vital  actions  of  the  system ;  the  muscular  ex- 
pansions, where  contraction  is  produced  by  fibres  spread 
over  the  surface  of  a  membrane,  but  not  connected  Xo^ 
gether,  so  as  to  form  what  we  style^  a  musde ;  and  the 
muscular  fibres  which  are  attached  to  the  vessels  or 
tubes  of  various  kinds,  and  enable  them  to  propel  theif 
contents  in  a  progressive  direction.     These  are  the  es- 
sential parts  of  the  organs  of  motion,  but  in  order  to 
produce  their  mechanical  action,  they  are  provided  with 
a  suitable  arrangement  of  membranous  bodies  of  differ- 
ent kinds,  either  in  the  form  of  thin  and  flat  expansions, 
as  the  sheaths  and  fasciae,  or  in  a  more  condensed  form, 
composing  tendons  and  ligaments.     The  muscles  of  ail 
kinds  are  most  plentifully  suppHed  with  blood-vessels, 
and,  as  far  as  we  are  capable  c£  judging  by  ocular  in- 
spection, they  appear  to  be  the  ultimate  destination  of 
the  greater  part  of  the  minute  branches  of  the  arteries. 
Although  differing  completely  in  their  chemical  compo- 
sition and  in  their  mechanical  structure,  we  must  place 
the  bones  among  the  organs  of  motion,  when  we  form 
an  arrangement  of  parts  according  to  their  functions, 
these  being  the  bases  to  which  the  muscles  are  attach- 
ed, and  the  fixed  points  on  which  they  re^^ct  when  they 
perform  their  contractions.     The  second  class,  those  Ncnrouf 
which  compose  the  nervous  system,  may  be  divided,  system, 
according  to  their  uses  and  their  structure,  into  the 
brain  properly  so  called,  the  cerebellum  or  lesser  brain, 
the  spinal  cord,  the  nerves,  and  the  ganglia.     With  re* 
spect  to  their  composition,  these  organs  consist  of  me* 
dullary  matter,  some  parts  of  which  possess  a  mere 
pulpy  consistence,  while  others  exhibit  move  or  less  of 
a  fibrous  texture,  surrounded  and  kept  in  their  due 
form  and  position  by  membranes  of  various  kinds,  fur<h 
nished  with  the  requisite  supply  of  blood-vessels,  and 
probably  also  with  absorbents  and  secretory  glands. 

The  third  order  of  parts,  those  which  are  subservient  KutrltWe 
to  nutrition,  is  more  diversified  in  its  organs,  and  exhi-  syttcok 
bits  a  greater  variation  of  structures,  many  of  whidi 
have  little  connexion  with  each  other,  except  what  de- 
pends upon  their  all  conspiring  to  the  «auie  object. 
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They  may  be  referred  to  the  several  heads  of  ghoids, 
vessels^  and  tubes.  Glands  are  bodies  of  an  irregular 
form,  principally  composed  of  cellular  texture,  through 
which  vessels  of  different  kinds  ramify  in  all  directions, 
producing  an  intricate  reticulated  structure ;  the  minute 
connexions  of  which  have  not  yet  been  detected.  The 
vessels  of  the  nutritive  system^  in  their  general  struc* 
ture  and  mode  of  action,  are  not  very  Afferent  from 
those  of  the  circulation ;  they  are  principally  distinguish- 
ed by  the  nature  of  their  contents  and  the  course  which 
they  pursue.  What  we  have  denominated  tubes  may 
be  regarded  as  of  an  intermediate  nature,  between  ves* 
sels  and  glands,  or  rather  uniting  the  operations  of 
both ;  like  vessels,  they  serve  to  propel  their  contents  in 
a  progressive  direction,  and  thev  resemble  glands  in 
acting  upon  the  substances  whioi  pass  through  them, 
and  in  changing  their  chemical  nature  and  physical 
properties,  without  the  intervention  of  any  external 
agents. 

The  relation  which  the  different  powers  of  the  body 
bear  to  its  component  parts  must  next  be  considered. 
These  powers  we  have  already  stated  to  be  contractili- 
ty and  sensibility,  which  exclusively  belong  to  the  living 
body,  together  with  many  of  the  physical  properties 
which  are  attached  to  various  species  of  inanimate  mat- 
ter. The  muscular  system  is  tiie  exclusive  seat  of  con- 
tractility;  some  of  the  muscles  are  under  the  influence 
of  sensibHity,  as  derived  from  the  brain  and  nerves, 
but  it  does  not  appear  that  sensibility  is  necessarily  con- 
nected with  their  contraction,  nor  is  the  concurrence  of 
any  other  physical  powers  essential,  except,  as  in  the 
case  of  the  nerves,  to  maintain  their  proper  form  and 
structure.  Sensibility  is  peculiar  to  tne  brain  and 
nerves,  and  is  found  in  no  other  part;  while  they  are 
devoid  of  contractility,  nor  does  their  action  depend 
upon  any  other  physical  properties,  except  as  far  as  is 
necessary  for  their  structiu'e  and  organization.  With 
respect  to  the  nutritive  system,  its  actions  are  more  va« 
rious  and  less  appropriate.  An  alteration  in  the  che- 
mical and  mechanical  condition  of  some  of  the  compo- 
nents of  the  body  is  the  most  important  result  of  its  ope- 
ration ;  sensation  is  frequently  exhibited,  and  motion 
of  the  minute  parts  is  required,  in  order  to  bring  the 
substance  to  be  acted  upon  within  the  influence  of  the 
agents ;  yet  both  contractility  and  sensilnlity  seem  to  be 
rather  indirectly,  than  directly  concerned  in  the  effect. 

From  this  brief  sketch  of  the  composition  of  the  body 
and  its  powers,  we  shall  be  able  to  form  a  conception 
of  the  manner  in  which  the  causes  of  disease  act  upon 
it,  and  of  the  modifications  which  those  causes  may  ex- 
perience, from  the  various  circumstances  by  which  we 
may  suppose  them  to  be  affected.  The  sensibility  of 
the  nervous  system,  for  example,  we  may  conceive  to 
exist  in  a  state  either  of  morbid  excess  or  defect,  that  it 
may  be  unequally  distributed  to  its  different  parts,  and 
its  actions  may  be  perverted  by  a  change  in  the  physi- 
cal structure  of  the  organs.  The  same  series  of  affec- 
tions may  be  attributed  to  the  muscular  system,  while, 
in  addition  to  this  circumstance,  we  may  suppose  that 
any  disease  of  the  nerves  will  re-act  upon  the  muscles, 
and  disarrange  their  functions,  although  otherwise  in  a 
sound  state.  The  variety  of  affections  to  which  the 
nutritive  system  is  liable  is  so  much  the  more  numerous, 
as  it»  actions  are  more  complicated  They  ore  not  only 
subject  to  be  influenced  by  all  the  morbid  changes  of 
each  of  its  own  functions,  but -by  any  alteration  m  the 
osndition  of  thcf  muscular  power,  and  not  unfrequently, 
hy  that,  of  the  brain  and  nerves.    All  these  systems  act 


upon  each  other,  and  are  so  comiected  together,  that  we  Parhoicgry. 
sddom  find  any  of  them  to  be  much  injured,  or  per-  ^■■■nr"*^ 
verted  from  its  natural  train  of  operations,  without  the 
others  sympathizing  in  the  effect  As  we  advance  in 
our  inquiiT,  we  shall  examine  more  minutely  into  the 
nature  and  extent  of  these  relations ;  at  present  we  may 
remark,  that  the  muscular  system  appears  to  have  a 
more  immediate  connexion  with  the  nervous  and  nutri* 
tive  systems,  than  either  of  these  have  with  the  two 
others.  Hence^  in  a  nosological  arrangement,  it  wiU 
probably  be  found  the  most  convenient,  to  commence 
with  the  diseases  which  are  primarily  to  be  referred  to 
some  affection  of  the  power  of  contractility,  and  to  pro- 
ceed, in  the  second  place,  to  those  diseases  that  belong 
more  particularly  to  the  nervous  system. 

We  have  divided  the  causes  of  disease  into  internal  Causes  of 
and  external ;  the  first  signifying  those  circiunstances  di»e««- ' 
in  the  structure  of  the  system  itself,  with  respect  to  its 
powers,  or  the  action  of  its  components  upon  each  other^ 
which  produce  a  derangement  m  any  of  its  functions ; 
the  latter  indicating  those  causes,  the  operation  of  which 
depends  upon  the  obvious  interference  of  an  external 
agent,  without  any  previous  change  in  the  body  itself. 
In  examining  the  causes  of  disease,  it  is  oflen  of  great 
practical  importance  to  ascertain  to  which  of  these  spe- 
cies they  are  to  be  referred,  for,  wherever  the  cause  is 
external,  the  removal  of  it,  if  it  be  still  applied,  and 
under  our  controul,  must  be  the  first  step  in  the  cive. 
As  a  point  of  theory,  however,  it  has  been  doubted, 
whether,  strictly  speaking,  every  disease  may  not  be 
ultimately  referred  to  some  external  cause.     If  the  sys- 
tem be  in  a  state  of  healtli,  it  has  been  asked,  whether 
a  morbid  condition  of  the  functions  can  be  produced^ 
without  the  interference  of  some  external  circumstance, 
which  may  be  regarded  as  the  cause  of  this  condition? 
The  fact  would  seem  to  be,  that  in  many  cases,  the  in- 
ternal causes  of  disease  may  be  referred  to  some  cause 
still  more  remote,  which  is  the  immediate  effect  of  an 
external  agent,  yet  we  apprehend  there  are  also,  not 
unfrequently,  instances  of  certain  morbid  changes  being 
effected  in  the  system,  merely  from  the  operation  of 
original  constitution  or  temperament,  or  by  a  long 
course  of  habit  or  association,  where  no  adequate  ex- 
ternal cause  can  be  assigned.     Disease  is^  however, 
generally  produced  by  the  co-operation  of  both.    A 
certain  peculiarity  in  the  constitution  predisposes  to 
certain  actions,  while  the  action  is  the  immediate  con« 
sequence  of  an  accidental  circumstance,  operating  as 
the  exciting  cause.   Although,  therefore,  the  division  of 
causes  into  external  and  internal  may  be  retained,  and 
referred  to  with  advantage,  yet  the  more  important  ar-i 
rangement  of  them  is  into  predisposing  and  exciting. 
In  practice  it  is  often  important  to  separate  them  from 
each  other,  and  to  ascertain  how  far  the  operation  of 
each  extends,  and  influences  the  result,  but  this  cannot 
be  effected  in  a  general  view  of  pathology,  because  the 
same  circumstance  becomes  at  one  time  the  predispose 
ing,  and  at  another  time  the  exciting  cause  of  a  morbid 
affection,     it  must,  however,  be  observed,  that  there; 
are  certain  things  which  generally  act  as  the  predispose 
ing  causes  of  disease,  and  others  as  the  exciting  causes, 
and  although  there  are,  perhaps,  no  predisposing  which 
may  not  occasionally  be  converted  into  the  exciting 
causes,  yet  there  are  many  exciting  causes,  which  never 
act  by  merely  predisposing  to  disease.     Cold  acts  as  a 
predisposing  cause,  when  it  renders  the  body  more 
liable  to  receive  the  contagion  of  typhus,  bui  cold  is 
itself  the  exciting  cause  of  catarra  and  rheunuitism. 
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The  contagion  of  typhus  is  not,  however,  the  predis- 
posing cause  of  any  disease ;  if  it  do  not  produce  its 
own  specific  effect,  it  is  totally  inert. 

Hitnerto  we  have  considered  the  causes  of  disease 
principally  with  respect  to  their  effect  upon  the  body, 
but  we  must  now  regard  them  with  a  reference  to  their 
own  nature  and  mode  of  action.  One  of  the  first  regu- 
lar arrangements  that  was  made  of  the  morbid  causes 
of  disease,  was  into  the  non-naturals,  as  they  were  call- 
ed, a  fanciful  and  inapplicable  term,  intended  to  ex- 
press those  circumstances,  which,  although  affecting 
the  body,  are  not  strictly  belonging  to  its  nature.  They 
are  included  under  the  six  heads  of  air,  aliment,  exer- 
cise and  rest,  mental  emotions,  repletion  and'  evacua- 
tion, sleep  and  watchfulness.  Boerhaave  proposed  a 
division  of  the  exciting  causes  into  four  classes,  under 
the  following  titles ;  ingesta,  comprehending  air,  food, 
drink,  medicines,  and  poisons ;  gesta,  under  which  are 
included  motion,  cither  of  the  whole  body,  or  of  any  of 
its  parts,  affections  of  the  mind,  sleep  and  watchfulness; 
retained  or  excreted  substances,  whether  salutary  or 
morbid;  and,  lastly,  external  applications  of  all  kinds, 
such  as  air,  vapours,  fomentations,  baths,  clothes,  oint- 
ments, plasters,  and  bodies  which  produce  wounds, 
contusions,  or  erosion.  We  conceive  that  these  ar- 
rangements are  objectionable,  both  as  omitting  some 
circumstances  which  have  an  important  influence  on 
the  generation  of  disease,  and  as  not  sufficiently  dis- 
tinguishing between  the  circumstances  which  are  pro- 
perly extrinsic,  and  those  which  arise  out  of  the  neces- 
sary actions  of  the  system.  Boerhaave's  division  seems 
still  less  correct  than  the  common  one,  because,  while  it 
is  liable  to  the  same  objection,  it  is,  in  a  great  measure, 
artificial,  bringing  together  under  the  same  head  those 
causes  which  have  little  or  no  natural  connexion  with 
each  other. 

Perhaps  the  most  natiu^al  basis  of  an  arrangement  of 
the  causes  of  disease  is,  first,  into  constitutional  and  ex- 
trinsic, an  arrangement  which  will  at  the  same  time 
nearly  coincide  with  that  into  predisposing  and  excit- 
ing ;  and,  in  the  second  place,  we  may  regard  them  ac- 
cording to  their  mode  of  operation,  whether  they  act 
upon  the  powers  peculiar  to  animal  life,  or  whether 
they  affect  the  body  as  a  physical  agent.  Under  the 
first  class  of  constitutional  causes,  we  mav  rank  here- 
ditary disposition,  original  temperament,  tne  peculiari- 
ties which  attend  upon  age  and  sex,  certain  permanent 
states  of  the  constitution  produced  by  education,  modes 
of  life,  or  even  accidental  occurrences,  states  of  the 
system  induced  by  different  trades  and  occupations, 
mental  emotions,  irregularities  with  respect  to  sleep, 
consisting  either  in  its  excess  or  defect,  the  excess  or 
defect  of  exercise,  and  the  state  of  the  various  secre- 
tions, whether  excessive  or  defective,  or  altered  in  their 
physical  or  chemical  properties.  Under  the  head  of 
extrinsic  causes  we  may  place  specific  contagions, 
noxious  vapours,  poisons,  irregularities  or  extremes 
of  temperature,  impure  air,  unhealthy  climates,  im- 
proper diet,  and,  lastly,  accidents,  strictly  so  called. 
All  these  circumstances  which  act  upon  the  body,  must 
to  a  certain  extent  afl^ect  its  vital  properties ;  and  it  is 
obvious  that  this  will  be  more  particularly  the  case 
with  resp^  to  those  of  the  first  class,  which  we  have 
denominated  constitutional,  while  the  Operation  of 
many  of  the  second  set  of  causes  consist  in  the  com- 
bined effect  of  their  actions  upon  both  its  vital  and  its 
physical  powers.  The  full  development  of  this  sub- 
ject will  necessarily  come  under  our  consideration  in  a 
subsequent^  part  of  this  article,  when  we  give  an  ac- 


count of  particular  diseases ;  at  present  we  shall  only  Pathologr. 
offer  a  few  observations,  which  will  be  necessary  to  il-  **'V^'"^ 
lustrate  the  general  principles  of  pathology. 

The  peculiarities  w^hich  distinguish  individuals  are  Hereditary 
no  less  conspicuous  in  their  constitutions  than  in  their  comtiiu- 
countenances,  and  in  the  same  manner  we  can  no  less'**®"' 
doubt  that  these  internal  peculiarities  are  transmitted 
fVom  parents  to  their  offspring,  than  the  more  obvious 
ones  connected  with  tlie  external  form.  The  question 
has  oflen  been  discussed,  how  far  any  disease  can  be 
regarded  as  hereditary  ?  But  the  discussion  is  rather 
metaphysical  than  medical ;  the  greatest  number  of  those 
affections  which  are  usually  styled  hereditary,  do  not 
make  their  appearance  until  some  years  afler  birth.  It 
has  been  asked  whether  in  this  case  we  are  to  conclude 
that  the  morbid  action  exists  during  this  interval,  and 
has  remained  in  a  dormant  state  ?  It  is  sufficient  to  re- 
ply to  this  question,  that  it  is  not  essential  to  the  doc- 
trine of  hereditary  diseases  to  suppose  the  existence  of 
this  latent  condition,  it  is  only  necessary  to  conceive  of 
a  state  of  the  body,  which  renders  it  liable  to  have  the 
morbid  affection  generated  by  causes,  which  would  not 
produce  any  effect  upon  a  constitution  that  was  not  pos- 
sessed of  this  peculiarity.  It  is  supposed  that  scrofula 
may  be  produced  by  the  combined  operation  of  poor 
diet,  a  cold  and  moist  atmosphere,  together  with  other 
circumstances  which  generally  tend  to  weaken  the 
powers  of  the  body ;  but  if  precisely  the  same  causes  be 
applied  to  two  individuals,  one  born  of  diseased,  and 
the  other  of  healthy  parents,  it  is  well  known  that  the 
former  will  almost  certainly  be  affected  by  the  disease, 
while  the  other  will  probably  escape.  Besides  these 
obvious  peculiarities  derived  from  parents  to  their  off- 
spring, which  lay  the  foundation  of,  or  produce  the  ten- 
dency to  disease,  there  are  others  no  le»s  obvious,  which 
cannot  properly  be  considered  as  morbid,  where  the 
conformation  of  the  Inxly  and  its  powers  exhibit  a  spe- 
cific character,  which  displays  itself  as  well  in  the  in- 
ternal operations  of  the  system,  as  in  the  effect  of  ex- 
ternal agents  upon  it.  The  description  of  these  cha-  x^njpera- 
racteristic  differences,  or  temperaments,  as  they  have  taenia, 
been  styled,  belongs  more  to  physiology  than  to  patholo- 
gy, because  they  are  not  immediately  connected  with 
disease,  and  indeed,  to  a  certain  extent,  attached  to  all 
individual"*,  the  most  robust  as  well  as  the  most  deli- 
cate. We  have,  however,  very  frequent  occasion  to  re- 
tur  to  them,  and  to  bear  in  mind  their  general  effect 
upon  the  constitution,  as  well  as  upon  particular  dis- 
eases ;  for  although  they  are  nut  in  every  instance  eqtial- 
ly  well  marked,  and  there  may  even  be  many  persons 
to  whom  it  would  be  difficult  to  assign  any  definite 
character  of  tliis  kind,  yet  there  are  comparatively  few 
in  whom  either  the  symptoms  of  disease,  or  the  effect 
of  remedies  is  not  influenced  by  some  charactenstic  pe- 
culiarity, either  in  the  powers  of  the  body,  or  the  man- 
ner  in  which  the  various  functions  are  exercised. 

The  doctrine  of  temperaments  was  much  insisted  Arrange- 
upon  by  Hippocrates,  a»  d,  since  his  time,  many  attempts  ment  of 
have  been  made  to  point  out  those  circumstances  which  tempera- 
afford  the  most  striking  characteristic  differences  in  the  ^^'^^ 
human  constitution,  upon  which  an  arrangement  of 
temperaments  might  be  established.     Each  author  na- 
turally proceeded  upon  the  principles  of  his  own  hy- 
pothesis, and  as  it  has  unfortunately  happened  that 
they  have  been  either  incorrect  or  not  sufficiently  com-, 
prenensive,  »o  from  the  original  division,  derived  from 
the  four  supposed  elements  of  the  blood,  down  to  that 
of  Darwin,  deduced  from  the  modes  of  action  of  tlfe 
vital  power,  none  has  been  proposed,  against  which 
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Pathology.  fimdaaiaiUl  objections  might  not  be  urged.  In  this 
instance,  lioweyer,  as  in  many  others,  we  shall  be  in* 
dttoed  to  conclude,  that  the  great  father  of  medicine, 
although  deficient  in  his  hypotheses,  was  accurate  in 
his  observations ;  for  after  all  that  has  been  written  up- 
on the  subject,  there  is  perhaps  no  classification  of  tern- 
peraments  better  founded  than  the  one  which  he  has 
pointed  out.  'the  names  which  he  appUed  to  them,  of 
sanguine,  phlegmatic,  choleric,  and  melancholic,  can 
only  be  admittra  either  as  being  sanctioned  by  the  au« 
thority  of  long  custom,  or  because  we  might  feel  it 
difiicult  to  substitute  in  their  roon^  any  which  should 
be  free  from  objections.  Independently,  however,  of 
the  denomination  applied  to  them,  or  of  the  causes 
which  gave  rise  to  this  peculiar  nomenclature,  we 
conceive  that  the  above  division  will  be  found  to 
be  the  most  natural  one,  and  that  all  those  cases, 
where  any  strong  descriminative  features  can  be  per- 
ceived, may  be  referred  to  one  of  the  above  species,  or 
to  some  combination  of  them.  As  we  have  already  re« 
marked,  the  full  explanation  of  the  subject  of  temper- 
aments belongs  to  the  physiologist ;  so  that  we  shall 
attempt  no  more*  in  this  place,  than  to  give  a  general 
account  of  those  circumstances  which  may  be  consi* 
dered  as  constituting  their  leading  characters. 

The  sanguine  temperament,  as  its  name  imports,  is 
distinguished  by  the  large  proportion  of  blood  exist* 
ing  in  the  vessels,  denoted  by  their  siae,  and  the  stren^ 
of  their  pulsation.  At  the  same  time,  the  physical 
composition  of  the  body  seems  to  indicate  a  peculiar 
delicacy  in  its  texture ;  the  skin  is  thin  and  smooth, 
and  is  plentifully  supplied  both  wjth  arteries  and  veins, 
the  former  giving  it  its  beautiful  bloom,  the  latter  in- 
dicated by  the  blue  lines,  which  are  seen  passing  in  all 
directions  beneath  its  surface.  The  hair  is  of  a  light- 
brown,  sometimes  red  or  flaxen;  the  eyes  generallv 
partake  of  the  oolour  of  the  hair,  while  the  organ  la 
large  and  prominent,  the  pupil  being  expanded,  and 
possessed  of  little  mobility.  The  circulation  is  quick, 
and  easily  accelerated ;  the  arterial  system  is  full,  and 
the  secretions  of  all  kinds  are  copious ;  the  nerves  are 
easily  excited,  and  the  mental  impressions  of  all  kinds 
are  considerable  in  relation  to  the  cause  producing  them. 
The  powers  are  easily  called  into  action,  but  their  ener- 
gy is  soon  exhausted,  and  the  individuals  are  more  re- 
markable for  quickness,  than  for  their  capability  of  long 
continued  exertion. 

The  phlegmstic  temperament  agrees  with  the  san- 
guine, m  the  relaxed  state  of  the  solids,  and  in  the 
softness  of  their  texture ;  but  it  essentially  differs  from 
it  in  the  small  proportion  of  blood  which  is  in  the  ves- 
sels ;L  producing  paleness  in  the  countenance,  together 
with  a  weak  and  small  pulse.  The  skin  is  smooth,  but 
without  the  vascular  appearance  which  gives  so  much 
beauty  to  tlie  sanguine  constitution,  while  the  body  ia 
apt  to  be  overloaded  with  fat,  so  that  both  the  elegance 
of  its  form,  and  its  capability  of  exertion,  are  encum- 
bered by  ito  unwieldy  bulk.  The  languor  which  cha- 
racterizes the  circulation,  is  no  less  conspicuous  in  the 
operations  of  the  nervous  system,  which  is  not  easily 
roused,  and  the  efforts,  when  they  are  made,  are  fee- 
ble and  without  energy. 

The  next  temperament,  the  choleric,  is  completely 
different  from  thie  two  former,  although  perhaps  it  is 
less  frequently  to  be  met  with  in  its  most  perfect  or 
unmixed  state.  We  may  observe,  in  some  degree,  the 
same  quickness  of  t)ie  circulation,  which  we  find  in  the 
sanguine  constitution ;  but  the  vessels  seem  to  be  more 
dense,  and  less  distended.    The  texture  of  the  body  is 
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often  delicate,  and  its  parts  small,  but  they  arc  com  Pathology* 
pact  and  firm ;  the  complexion  is  of  a  dear  olive  tint,  —  ^*^^ 
enlivened  with  a  sufficient  portion  of. oolour;  the  eyes 
are  generally  dark  and  brillumt ;  the  actions,  bcth  ani- 
mal and  vital,  are  energetic  and  steady,  less  rapid  than 
those  of  the  sanguine  temperament,  but  capaihle  of  a 
longer  continuance  of  exertion.  The  mind  partakes  of 
the  character  of  the  body  ;  it  possesses  quickness  and 
vivacity,  united  to  perseverance ;  and,  upon  the  whole, 
there  is  no  state,  either  of  the  ctirpore^l  or  the  mental 
powers,  which  may  be  regarded  ^s  approaching  more 
to  the  perfect  condition  of  human  nature. 

The  melancholic  temperament  is,  in  all  respects,  the  Melancboi^ 
most  opposite  to  the  sanguine  ;  the  physical  constitu-  1^ 
tion  of  the  body  is  strong,  its  parts  firm  and  dense,  the 
skin  thick,  the  hair  and  eyes  black,  and  tlie  complex- 
Ion  dark.  The  blood  vessels  are  large,  but  the  current 
moves  slowly  through  them ;  the  secretions  are  scanty, 
and  their  quantity  is  net  easilv  increased  ;  the  irritabi- 
lity of  the  fibre  is  excited  with  difficulty,  but  the  mus- 
cles are  powerful,  and  capable  of  long-continued  ef- 
forts. The  nervous  system  is  little  affected  by  exter- 
nal impressions,  while  the  mind  preserves  an  exact  ana- 
logy to  the  corporeal  part  of  the  frame,  being  denoted 
by  the  slowness  with  which  impressions  are  made  upon 
it,  and  the  strength  with  which  they  are  retained. 

We  may  readily  conceive  that  these  differences  in  Effect  upoa 
the  physical  constitution  and  powers  of  the  system  diseaMs. 
must  be  productive  of  considerable  effect  upon  the  ge- 
neration of  disease ;  thnt  each  temperament  will  be  pe- 
culiarly liable  to  be  affected  by  pertain  complaints,  and 
that  both  their  degree  of  violence,  and  their  perma« 
nence,  must  be  much  influenced  by  the  prevalent  dis- 
position of  the  body.  The  sanguine  temperament, 
where  the  blood  vessels  are  distended  and  irritable, 
must  be  prone  to  all  those  affections  which  originate 
from  the  velocity  of  the  circulation ;  the  phlegmatic 
will  lay  the  foundation  for  those  diseases  which  arise 
from  a  languid  condition  of  the  secretory  organs ;  the 
choleric,  although  perhaps  the  least  obnoxious  to  mor« 
bid  action,  may  be  conceived  to  be  more  subject  to  de« 
rangement  of  the  nervous  system  ,*  and  the  melancho- 
lic, to  all  those  irregularities  which  de^fmd  upon  a  want 
of  sufficient  activity  in  the  vital  powers.  The  immediate 
production  of  disease,  however,  generally  depends  up* 
on  some  extrinsic  circumstance ;  and  according  as  the 
diseased  action  coincides  more  or  less  with  the  natural 
tendencies  of  the  system,  so  will  be  its  degree  of  vio« 
lenoe  in  proportion  to  the  magnitude  of  the  exciting 
cause.  An  individual  of  a  phlegmatic  constitution 
may  experience  an  attack  of  fever;  but  it  is  probable 
that  the  attack  will  be  less  violent,  and  the  symptoms 
less  obstinate,  than  in  one  whose  drculatiim  w  habitu- 
ally quick,  and  is  easily  thrown  into  irritation,  and  ex- 
cessive action.  On  the  other  hand,  a  certain  state  of 
the  circulation,  and  c^  the  dMorbent  system,  which  in- 
duces dropsy,  may  bccur  in  the  sanguine  temperament ; 
but  it  is  to  be  supposed  that  this  peculiar  action  will  be 
more  liable  to  attack  the  phl^[inatic  constitution,  where 
the  languor  of  the  circulation  is  less  able  to  counteract 
the  acddental  derangement  which  it  may  experience, 
and  where  the  feebleness  of  the  abeorbents  is  less  adapt- 
ed for  removing  any  morbid  deposition  of  the  fluids. 
The  enerffy  and  activity  of  the  choleric  temperament 
must  renSer  it  more  subject  to  what  are  usually  styled 
nervous  diseases ;  while  the  contrary  state  of  diminish- 
ed activity,  and  want  of  sensibility  in  the  melancholic 
temperament,  will  lay  tlie  foundation,  or  produce  a 
disposition  to  those  diseases,  which  originates  obstruct 
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tmoM  cf -dw  abdcHbiiHl  viaoem,  «nd  dinnBiahed  action 
of  die  dtiopent  organs  whidi  art  subservieDt  tothepro» 
ceas  of  natrktoD. 

Baflidea  diese  characAsntttc  traka,  wfaidi  afttach  to 
great  nambeia  of  peraana^  aiMl  maoifeat  themselvea  in 
their  hafoita  and  conatitution,  there  are  certain  pecntia^ 
ntiesy^  belonging  to  individuala,  which  exist  only  aa  it 
were  tn  an  inauuited  manner^  having  little  or  no  appa- 
rent connexion  widi  each  other,  or  with  the  general 
condition  of  the  system :  These  are  called  idioayncre- 
anea.  'Jliey  appear  frequently  to  originate  from  here- 
ditary descent ;  aometimes  they  apparcndy  arise  fixan 
mere  accident,  and  are  occasionally,  as  &r  as  we  can 
judge,  the  effect  of  whim  and  caprice ;  but  whatever 
be  their  source,  they  produce  a  powerful  effect  upon  the 
constitution,  and  especially  manifest  themselves  in  the 
operation  of  medicines ;  so  that  it  becomes  an  indispen- 
sable duty  for  the  pracdtion«rto  make  himself  acquaint- 
ed with  diem,  and  to  apply  his  remedies  accordingly. 

We  have  hitherto  been  considerinf  those  causes  of 
disease  which  enter  into  our  original  constitution ;  but 
independent  of  these  congenital  differences,  there  are 
peculiaratiea  which  belong  to  the  two  sexes,  and  to  the 
successive  periods  of  life,  which  are  no  less  important  to 
be  borne  in  mind.  The  sexes  have  each  of  tnem  func- 
tions peculiar  to  themselves,  and  there  is  a  well  mark- 
ed character  in  the  formation  of  the  body,  and  its  phv- 
sical  condidon.  The  female  -approaciies  mora  to  the 
sanguine  and  phle/i^atic  temperaments,  the  male  to 
the  choleric  and  melancholic ;  and  this  reftemblance  ia 
to  be  observed  in  the  diseases  to  which  they  are  liable, 
no  less  than  in  the  formation  and  powers  of  the  body. 
The  same  remarks  apply  to  the  different  ages  of  the 
same  individual,  whicn  are  denoted  by  certain  peculiar- 
ities, that  are  no  less  important  in  influencing  the  ph&» 
nomena  of  disease.  The  diseases  aS"  infancy  are  diffe- 
rent from  those  of  manhood,  and  these  again  differ  from 
those  of  old  age  ;  and  these  peculiaritiea  extend  to  all 
die  powers  and  funcdona  of  the  system,  both  physical 
and  intellectual^  to  the  nature  of  the  morbid  affecdon, 
and  to  the  operation  of  remedies  in  its  removal. 

Thus  far  we  have  considered  those  circumstances, 
which  are  entiMiy  independent  of  external  influence^ 
and  which  arise  solely  fVom  internal  causes,  we  must 
now  consider  those  which  originate  from  the  conjoined 
operadcQ  oi  the  two ;  where  an  accidental  occurrence 
has  intervened  tn  the  first  instance,  and  has  gcfierated 
a  peculiar  dispos^ion,  which  afWwards  becomes  con- 
nected with  the  general  habits  and  character  of  the  con- 
atitution. To  this  head  are  to  be  referred  the  effects  of 
education  and  modes  of  life,  and  also  those  induced  by 
different  trades  and  oocvpations.  It  will  not  be  neces- 
sary to  enter  into  a  mmute  detail  to  prove,  that  the 
operation  of  these  drcumsUnees  must  be  very  power- 
ful. The  constant  influence  which  they  exercise  over 
the  system,  althougli  at  each  successive  moment  of  tinae 
it  be  slight  and  almost  impercepdble,  produces  by  its 
continuance  the  most  peraianent  effects,  and  sometimes 
appears  almost  to  counteract  or  pervert  the  original 
tendenciea  of  the  constitution.  In  no  small  degree  even 
the  national  character  of  the  whole  community  may  be 
affected  by  its  prevailing  habita  and  accustomed  em- 
ployments. In  the  early  suges  of  society,  while  the 
manners  ara  simple  and  laborious,  we  observe  a  very 
diifeient  state,  both  of  body  and  of  mind,  from  what  oc- 
CBTS  in  the  same  country  at  a  subsequent  period,  when 
hixury  and  civilisation  have  advanced  to  »  high  pitch 
•f  refinement,  and  when  a  large  pordon  of  the  people 
are  engaged  in  sadeolary  trades  and  professions.   £ven 
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toaiperary  fashions  and  enstoms  ia  dMia  and  diat  Imva  P«ti»isnr« 
an  important  effect  upon  the  eonadtndan  io  general  aa  ""  •  "^ 
well  aa  upon  the  producdon  of  certain  diaeaaes.  To  tbe 
aubatttttdon  of  cotton  for  woollen,  whi<^  has  taken 
place  in  this  country,  and  to  dte  leas  quantity  of  dodi* 
mg  which  is  employed  by  the  females,  have  been  aitrt-- 
buted,  not  without  a  degree  of  planaibility,  the  greater  , 
frequency  of  pulmonary  complaints ;  and  it  has  been 
found,  diat  die  increase  and  decline  of  certain  diseases 
of  the  abdominal  viscera,  bear  a  pretty  exact  rado  to 
the  greater  or  less  employment  of  ardent  spirits.  No 
one  can  be  ignorant  of  the  degree  in  which  gout  is  ori- 
ginally produced,  atui  subsequently  kept  in  acticm  by 
the  habita  ot^  life ;  ao  that  while  it  is  almost  a  constant 
attendant  upon  a  certain  rank,  it  is  very  nearly  un- 
known among  the  losrer  orders  of  society.  It  has  been 
supposed,  up«i  apparendy  ffood  grounds,  that  inaani^ 
has  become  more  frequent  m  this  country ;  and  it  ia 
not  unreasonable  to  conclude,  that  it  may  be  attriinited 
to  die  greater  mental  acdvity  and  eagemeas  of  the  peo- 
ple in  their  purauits,  especially  to  me  excessive  spirit 
of  mercandle  apecnlation,  and  die  audden  elevationa 
and  depressions  of  fortune,  which  are  the  necessary 
consequence  of  this  system. .  The  same  tendency  to 
mental  diseaaes  was  observed  to  prevail  in  France  du- 
ring the  period  of  the  Revolution.  An  improvement  in 
the  modes  of  life,  with  respect  to  external  neatness  and 
accommodation,  has  been  productive  of  very  peraepti* 
ble  effects  upon  the  health  of  great  citiea,  where  not 
more  than  a  century  or  two  ago  certain  diseaaes  were 
very  prevdent,  which  have  now  endrely  disappeared. 
And  among  the  people  at  large  the  same  exemption  haa 
taken  place,  as  far  as  respects  some  of  the  moat  loath- 
some cutaneous  affections;  a  change  wiiich  must  be 
attributed,' in  a  great  measure,  to  the  increased  atten- 
don  to  personal  cleanliness,  and  perhaps  likewise,  in 
some  degree,  to  the  use  of  a  more  salobrioos  diet. 

We  have  enumerated  among  the  predisposing  causes  Acddraul 
of  disease,  certain  changes  which  may  be  produced  on  circum- 
the  constitution  by  accidental  circumstances.     This*'*"^*** 
may  be  observed,  both  as  affecting  individuals  or  whole 
communities.     Man  v  children  of  a  robust  frame  of  bo- 
dy, and  with  all  their  faculties  io  an  active  and  perfect 
state,  by  the  occurrence  of  a  malignant  small  pox,  have 
had  the  powers,  both  of  body  and  mind,  reduced  to  a 
state  of  irremediable  weakness,  which  has  continued 
through  life ;  and  it  is  perhaps  not  an  unreasonable  ex- 
pectation, toanttcipate  a  favourable  f  ffect  upon  the  health 
and  vigour  of  the  people  at  Urge,  when  this  loathsome 
disease  shall  be  entirely  extinguished  by  the  substitu- 
tion of  the  vaccine  inoeolatton. 

The  drcnmstances  which  we  have  hitherto  mention-  xhe  ni$. 
ed,  as  influencing  the  nature  of  disease,  are  to  be  refer-  sioas. 
red,  in  the  first  instance,  principally  to  the  physical 
condition  of  the  body,  or  to  those  powers  whidi  are 
immediately  derived  from  it ;  but  there  are  others  con- 
nected with  the  intellectual  ^ncdons,  which  are  almost 
equally  necessary  to  be  attended  to,  from  their  power 
in  producing  diseases,  and  the  manner  in  whidi  they 
modify  their  phenomena.     Among  the  most  important 
of  them,  we  may  mendon  habit,  association,  sympa- 
thy, imaginadon,  and,   above  «11,  the  passions.     To- 
whatever  cause  we  may  refer  the  uldmate  operadon  of 
the  mental  faculdes,  whether  to  some  particular  affec- 
tion of  matter,  or  to  an  immaterial  principle,  possessed 
of  specific  properdes,  it  is  certain  that  they  all  act 
through  the  medium  of  the  nervous  system      There 
are  some  cases  in  which  a  morbid  affecdon  appears  to 
be  originally  generated  by  an  acdon  excitea  in  thet 
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Ptfmtagy.  bfak%  and  iMtVM,  ndwr  iimMdiately  ptodiieiiig  90a»  vill  however  M  hmm  pF6f«rfy  udcr  mir  Aotiee  when  F*ibbh)»F- 

Vi^  r^^fci  oknge  ov  thoBe  ergans/  or  re-aetmg  en  tke  heart  aad  we  treat  of  the  diseases  whtcb  are  the  immediaile  con^    '^v  -^^ 

ortems;  aild,  in  mtmy  matancea^  a  diaeaaed  slate  ia  aaqu^ce  of  these  irregti]ftrittes»  or  arte  intiaaatelj  eoni« 

kept  up  hf  the  nenroua  influence^  aAer  die  original  de^  aected  with  them. 

rangement  ia  veBieved.     Although,  therefore,  the  pea*  We  have  now  tiiken  a  gcMral  view  ef  the  efcct  of  Bxtrinskr 

sions  are  to  bo  legarded  primarilj  aa  mental  phenoni^  the  eonstkiilional  canses  of  disease,  and  alao  of  some  causes. 

na,  yet  tiiey  hftve  a  Very  ohvkma  connexion  with  the  which  pos^s  an  kKerm^iate  nature  between  the  con«      *^ 

physicalpart  ai  our  conatitiition,  and  ppodnce  npon  it  statntienal  and  those  which  de]^nd  altogether  upon ex^ 

the  meat  important,  and  even  inddiUe  impressioBs.    It  ternal  cirenmstanoes,  all  of  whidi  musicbe  reganled  ar, 

faaa  been  obaewed,  that  partieaJar  passions  exercise  their  in  most  cases,  rather  predisposing  to  the  aaorbid  affee* 

inflaence  mate  especia&ir  on  partidnlar  organs  of  the  tion,  than  actudly  producing  it«     Wa  must  next  eon« 

body ;  'some  of  then  arocting  t&e  longa,  others  the  sider  the  canses  which  we  have  styled  extrinsic,  whidi 

atonmcA,  and  'others  the  bowels ;  and  there  is  a  mutual  operate  mere  directly  in  exciting  disease  t  they  may 

Ind  racipeodd  action  between  the  mental  and  physical  be  referred  to  seven  dtfierent  heads<— contagion,  irre* 

functions;  so  that,  while  m  certain  condition  of  the  or-»  gulerities  of  temperature,  pecuKsr  states  of  the  atmo- 

gans  predisposea  to  certain  passiona,  the  prevalenoe  ot  sphere,  noxious  vaponrsy  dimate,  diet,  add  accidents  of 

violence  of  certain  passions,  induces  a  particular  condi^  all  kind& 

tion  of  the  organs.     In  this  place,  it  will  be  sufficient  Contagions  of  varieva  descriptions  are  nniversaHy  Cootagiaia 

merely  to  point  out  a  csrcomstanee,  which  will  receive  reeegnized  aa  producing  some  df  the  most  violent  and 

many  ^strajtions  in  a  subsenoent  pert  of  this  artkle.  fafal  diseases  to  which  the  human  frame  is  incident* 

Sleep.             One  of  the  most  remarkable  of  the  incidents,  which  The  manner  m  whidi  they  operate  is  probably  differ<« 

belong,  to  t^e  aninxd  fhane,  is  the  akemaSion  of  sleep  eht  in  difierent  cases ;  sometimea  they  seem  toect,  in 

^  and  waking ;  a  certain  proportion  of  repoae  ia  abao-i  the  first  instance,  upon  the  animal  powers;^  diminishing 

hitely  necessary  to  the  eontinmnce  of  our  ftmctions  hi  their  energy,  and  producing  a  tendency  to  the  direct 

their  perfect  condition,  and  to  repair  t^  waste  whidi  cxttnction  of  life.     At  other  times,  they  appear  to  ex- 

ia  perpetually  going  fbrwarda  in  the  system  by  their  s^  crt  their  influence  more  npon  the  physical  part  of  the 

verEd  actidns ;  whilo  the  state  of  sleep,  if  too  long  pro.  frame,  producing  an  alteration  in  the  condition  of  a 

traeted,  has  almost  an  equally  unfavourable  eflect    Ir-  single  part  or  individual  organ,  so  as  to  interrupt  some 

regularities  in  this  respect  are  not  only  the  usual. at^  necessary  function,  or  to  induce  a  secondary  or  conse* 

tendants  upon  diaease,  but  they  are  frequently  one  ef  cpiential  disease,  po'haps  more  dangerous  in  its  ten- 

its  causes ;  and  according  to  the  habits  of  the  indivi^  dency  than  the  primary  one.     There  is'  also  a  third 

duals,  either  as  induced  by  their  occupations  and  modes  kind  of  contagion,  which  seems  to  act  in  a  different 

of  life,  or  aa  the  result  ef  purely  aoc»aental  circumstan-  manner  from  either  of  the  two  former.     The  first  ef<« 

ces,  are  we  to  ascribe  many  of  their  constitutional  pe^  feet  is  probably  local,  and  some  time  ekpses  after  it  ia 

Exercise,  culiaritiea.  A  still  greater  eflect  may  be  attributed  to  reesived  into  the  system,  before  it  is  perceptible ;  but 
the  power  of  exerdse,  as  well  in  the  general,  state  of  its  operation  soon  becomes  general  and  cimsititutiona], 
the  system,  as  in  the  pyoduction  or  prevention  of  die-  and  it  acts  rather  by  the  derangement  or  extinction  of 
ease.  A  due  proportion  o€  exerdse  we  find  to  be  ne-  the  vital  powers^  than  by  any  physical  disorganiz»* 
eessary  to  the  perfect  action  of  everv  functi<xi,  both  ci  tion  of  particular  parts.  'We  toay  adduce  the  conta- 
body  and  ai  mind ;  by  its  excess,  they  are  exhausted,  gion  of  typhus  as  an  example  c(f  the  first,  of  syphilia 
and  fall  into  j^emature  decay ;  while,  by  the  want  of  of  the  i<econd,  and  that  of  small- pox  is  belonging  to 
St,  their  vigour  is  impaired,  the  body  becomes  incafv  the  third  species.  The  immediate  agent  in  the  pro- 
able  of  maintaining  itself  in  health,  and  the  mind  par-  duction  of  contagious  diseases,  the  mode  of  its  origi- 
takes  of  the  languor  and  inactivity  of  the  body.  Al-  nal  generation,  aiid  the  manner  in  which  it  ia  actually 
though  each  extreme  may  be  perhaps  equally  injurious,  conveyed  fVom  one  individual  to  another,  liave  been 
yet  the  greater  number  of  diseases,  that  fall  under  our  the  subject  of  much  controversy,  and  much  yet  re- 
inspection,  originate  from  this  latter  cause ;  and  its  first  mains  on  all  these  points,  of  whidi  we  are  anable  to 
effects  are  generally  manifested  upon  the  functions  that  adbrd  a  satisfactory  explanation. 

are  subservient  to  the  nutritive  system.  By  this  means  The  nature  of  contagion  differs  in  different  diseases,  no  Different 
the  body  loses  its  proper  supply  of  matter,  and  both  less  in  its  obvious  nature  than  in  itaefiects.  It  is  some- ▼arleiies. 
its  physical  constitution^  and  its  vital  powers,  are  im^  times  a  aubstance  fierceptible  to  the  senses,  formed  by 
mediately  affected.  The  secretions  of  all  kinda  become  a  process  analogous  to  secretion,  which  communicatea 
deficient  in  quantity.  bthI  changed  in  their  quality  ;  the  its  effects  only  by  contact,  or  when  a  proportion  of  it 
circulation  fM'oceeds  with  a  languid  current;  and  con-  is  applied  to  the  body  of  another  individual.  There 
scquently  both  the  muscles  and  the  nervea  are  depriv-  are  other  cases  of  contagious  diseases,  in  which  we  are 
ed  of  their  due  proportion  of  arterial  blood,  to  support  not  able  to  demonstrate  the  presence  of  any  one  com- 
the  contractiiity  of  the  former,  and  the  sensibili^  of  bination  of  elements,  composing  a  substance  possessed 
the  latter.  of  peculiar  or  jtpecfic  properties,  but  where  the  body 
Besides  the  effect  that  is  produced  by  a  want  of  ex-  seems  to  have  experienced  some  change  in  its  physical 
erdse,  the  secretions  of  all  descriptions  are  subject  to  or  chemical  state,  so  as  to  emit  certain  exhalations  or  va- 
irregularities  from  oilier  causes  of  various  kinds,  some  pours,  which,  when  received  into  the  lungs,  or  per- 
constitutional,  and  others  purely  accidental,  which  lay  naps  even  applied  to  the  surface,  produce  a  similar 
the  foundation  for  other  morbid  changes  in  the  system,  morbid  affection.  The  first  class  of  contagions  act 
and  become  the  source  of  both  general  and  specific  with  more  certainty,  and  generally  with  more  vim- 
disease.  The  irregularities  may  be  of  three  kinds^  lence,  and  are  capnble  of  affecting  the  body  without 
excess  or  defect  in  quantity,  and  a  change  of  quality :  the  emcurrence  of  any  predisposing  cause,  while  the 
^  it  is  obvious  that  thdr  number  may  be  very  great,  and  latter.  f»  the  most  part,  seem  incapble  of  exercising 
the  effects  which  they  are  capable  of  producing,  by  their  power,  unless  upon  a  system  which  is  already  pre* 
their  variety  of  combinations,  very  considerable.   They  pared  for  thdr  reception. 
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Ffttholog7.  One  of  the  mott  remarkable  circumstanoes  respect- 
ing* contagionsy  is  the  property  which  some  of  them 
possess  of  attacking  eac^  individual  once  only  in  the 
course  of  his  life.  A  change  is  thus  wrought  in  the 
aystem,  which  is  not  cognisable  by  the  senses^  and  it 
is  remarkable,  that  the  same  change  is  effected,  in  how- 
ever slight  a  degree  the  morbid  auction  may  have  been 
experienced.  In  one  instance,  that  of  the  small-pox^ 
the  change  is  capable  of  being  brought  about  by  the 
Oiecurrence  of  a  different  disease ;  one  morbid  affection, 
in  this  manner,  permanently  altering  the  condition  of 
the  body,  so  as  to  render  it  insensible  to  the  operation 
of  another  contagion.  In  diseases  which  occur  only  as 
the  result  of  a  specific  infection,  it  has  been  asked. 
How  did  the  complaint  originate  ?  a  question  to  which, 
it  must  be  confessed,  that  it  is  very  difficult  to  give  a  sa- 
tisfactory answer.  It  has  indeed  been  asserted,  that  no 
new  conti^oos  diseases  are  ever  generated,  but  that 
they  all  existed  from  the  first  ages  of  the  world,  and 
remained  confined  to  some  remote  districts,  when»  by 
war  and  conquests,  or  by  other  great  political  revolu- 
tions, by  commercial  intercourse,  or  even  by  the  acci- 
dental visits  of  travellers,  the  poison  became  dissemi- 
nated over  a  great  part  of  the  surface  of  the  globe. 

It  is  not  easy  to  adduce  any  decisive  arguments  on 
the  question  ;  but^  it  may  be  observed,  with  respect  to 
the  opinion  that  supposes  the  diseases  to  have  remain- 
ed in  the  confined  or  even  latent  state,  that  it  in  fact 
only  removes  the  difficulty  to  a  greater  distance  of  time, 
without  actually  affording  any  proper  solution  of  it. 
It  is  impossible  to  suppose  that  the  original  parents  of 
mankind  could  have  been  bom  with  all  the  diseases  up- 
on them,  and  it  as  easy  to  conceive  of  their  produc- 
tion at  any  subsequent  period  as  in  their  persons.  All 
that  we  are  able  to  condude  upon  the  subject  is,  that 
certain  concurring  causes  seem  to  generate  contagions, 
which,  when  once  generated,  are  kept  up  by  the  mu- 
tual intercourses  of  society  ;  but  with  respect  to  their 
particular  mode  of  generation,  or  the  length  of  time 
that  they  have  subsisted,  we  have  very  little  positive 
information.  As  we  are  thus  incident  to  a  train  of 
evils,  which  have  probably  been  gradually  increasing 
in  number  since  the  original  formation  of  the  human 
species,  and  which  may  still  increase  to  an  indefinite 
extent,  so,  on  the  other  hand,  it  is  probable  that  vari- 
ous circumstances  are  gradually  operating  to  destroy 
those  which  already  exist.  Some  of  them  appear  to  be 
incompatible  with  each  other ;  the  fatal  effects  of  some 
are  counteracted  by  the  discovery  of  appropriate  anti- 
dotes,  while  there  appears  to  be  a  tendency  to  the  gra- 
dual destruction  or  diminution  ot  the  whole  of  them, 
by  circumstances  connected  with  the  progress  of  civili- 
sation, or  with  the  combined  result  of  a  number  of 
moral  and  political  couses. 

The  effect  of  temperature  upon  the  animal  frame, 
may  be  considered  as  among  the  most  frequent  causes 
of  disease,  being  the  most  extensively  diffused,  both 
through  the  different  orders  of  society,  and  through  all 
the  different  parts  of  the  earth.  Its  pernicious  effects 
depend  either  upon  its  excess,  its  defect,  or  its  irregu- 
larities ;  the  degree  in  which  each  of  these  causes  ope- 
rates being,  in  a  great  measure,  regulated  by  climate,  and 
local  situation,  modified  by  the  habits,  and  occupations 
of  different  classes  of  individuals.  To  understand  the 
mode  in  which  temperature  operates  in  the  production 
of  disease^  would  require  a  complete  knowledge  of  its 
effecu  on  the  viul  powers,  on  the  physical  organization 
of  the^body,  and  on  each  of  its  functions — a  knowledge 
which  implies  a  thorough  acquamtance  with  pbysiologjf 
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in  all  its  branches.  We  may,  however,  observe  in  a  few  Pafbolstjr. 
words,  that  the  exercise  boUi  of  irritability  and  of  sen*  —  i  — ^ 
sibility  is  much  affected  by  temperature,  that  it  is  to- 
tally suspended  by  a  deficiency  in  this  respect,  and  that 
although  .an  increase  of  it,  within  certain  limits,  seems- 
to  excite  those  powers,  yet  if  the  quantity  be  still  far- 
ther augmented,  it  provea  equally  destructive.  The 
physical  properties  of  the  component  parts  of  the  body 
are  much  influenced  by  the  temperature  in  which  they 
are  placed,  and  beyond  certain  limits  some  of  the  func- 
tions most  essential  to  life,  have  their  action  completely 
deranged,  or  even  entirely  suspended.  The  body  is 
incapable  of  subsisting,  except  its  internal  heat  be  kept 
at  a  particular  standard,  and  one  of  its  most  curious  and 
elaborate  operations  is  that  by  which  it  actually  gene- 
rates or  extricates  caloric,  for  the  purpose  of  maintain* 
ing  this  due  degree  of  heat.  The  powers  of  the  system 
in  this  respect,  are  however  limited,  so  that  if  the  de- 
ficiency be  too  f^reat,  between  the  external  temperature 
and  that  which  is  necessary  for  the  support  of  the  body, 
the  calorific  process  is  inadequate  to  supply  the  defi- 
ciency, and  a  suspension  of  the  vital  powers  ensues.  On 
the  other  hand,  we  find  that  the  body  is  adapted  to  a 
temperature  inferior  to  itself,  and  if  the  surrounding 
medium  be  heated  to  a  much  higher  degree,  the  func« 
tions  are  destroyed,  and  a  state  is  produced,  which  lays 
the  foundation  for  some  of  the  most  fatal  diaeasea. 
These  effects  of  the  extremes  of  temperature  are  ob- 
servable, both  on  the  body,  at  large,  and  on  its  indivi* 
dual  parts,  and  the  diseases  that  ensue  are  to  be  attri- 
buted, some  of  them  to  the  immediate  abstraction  or  ac- 
cumulation of  heat,  while  others  are  to  be  ascribed  to 
some  change  produced  by  the  primary  operation  of 
temperature,  acting  through  the  medium  of  some  organ 
or  function  that  has  experienced  its  direct  influence. 
Many  of  the  diseases,  which  were  conceived  by  the 
humoral  pathologists  to  originate  in  an  alteration  in  the 
state  of  the  fluids,  are  now,  with  more  probability, 
traced  to  the  effects  of  temperature,  and  the  same  re- 
mark applies  to  the  morbid  affections  of  the  nervous 
fluid  or  the  vital  principle,  which  have,  at  different  pe- 
riods, been  held  up  by  theorists,  as  among  the  most 
frequent  and  active  causes  of  disease. 

Although  the  human  subject  is  so  formed,  as  to  be 
capable  of  subsisting  under  a  considerable  range  of 
temperature ;  and  to  a  certain  extent,  can  accommodate 
itself  to  the  changes  to  which  it  is  subjected,  from  the 
variations  of  the  atmosphere,  and  the  necessary  occupa- 
tions of  life,  still  this  capacity  has  its  limits,  which  can« 
not  be  passed  with  safety.  Among  the  higher  ranks 
of  life  in  this  country,  there  is  perhaps  no  causes  of 
disease  more  frequent  than  those  which  arise,'  either 
directly  or  indirectly,  from  the  irregularities  of  exter- 
nal temperature  ;  and  according  to  the  mode  of  their 
application,  or  the  degree  in  which  they  exist,  they 
may  constitute  some  of  the  most  acute,  or  the  most  cer- 
tainly fatal  diseases  which  occur,  in  our  climate. 

The  changes  in  the  nature  and  properties  of  the  at-  Atmo. 
mosphere  constitute  the  next  set  of  causes,  which  we  spberck. 
pointed  out  for  the  production  of  disease.  From  the 
period  when  the  earliest  observations  were  made  in  me- 
dicine, a»  well  scientific  as  popul.ar,  we  find  a  perpetual 
reference  to  these  circumstances;  but,  while  neithec 
the  physical  nor  the  cheniical  qualities  of  air  were  un* 
derstood,  we  cannot  be  surprised  that  the  ideas  whidv 
were  entertained  upon  this  subject  were  generally  in- 
accurate, and  that  the  eflects  were  exaggerated.  In  the 
present  day,  however,  when  we  are  much  better  able 
to  appreciate  the  relation  of  cause  and  effect  in  pby^ 
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PaHiology.  cal  ageneies,  both  ftom  a  more  correct  acquaintance 
'■-  ■  V  •'  with  the  nature  of  the  agents^  and  from  more  accurate 
ideas  upon  philosophy  in  general,  we  cannot  doubt  of 
the  morbid  operation  of  certain  states  of  the  atmo* 
sphere,  and  of  its  power  in  generating  disease ;  yet  it 
must  be  confessed,  that  we  are  in  many  cases  unable  to 
account  for  the  nature  of  the  operation,  when  we  are 
obliged  to  admit  its  existence.  We  have  now  acquired 
a  correct  knowledge  of  the  chemical  composition  of  the 
atmosphere,  and  we  are  aware  of  the  changea  to  which 
its  physical  properties  are  incident ;  and  we  frequratly 
observe  effects  upon  disease,  which  can  scarcely  be  re« 
ferred  to  any  agency,  except  that  of  the  atmosphere, 
whel«,  however,  we  find  it  extremely  difficult  to  d&» 
termine  in  what  manner  the  operation  can  be  brought 
about  There  are,  what>have  been  styled,  certain  epi- 
demic constitutions  of  the  air,  which  seem  obviously  to 
be  connected  with  the  production  of  certain  diseases ; 
yet  where  neither  the  chemical  qualities  of  the  atmo- 
sphere, its  state  of  moisture,  its  gravity,  its  temperature, 
or  any  other  of  its  sensible  properties,  are  so  far  affect- 
ed, as  to  afford  any  rational  explanation  of  its  mode  of 
action. 

The  ancients  and  the  earlier  of  the  modem  writers, 
having  paid  little  regard  to  the  operation  of  the  vital 
powers  m  the  production  of  disease,  were  on  this  ac- 
count naturally  led  to  attend  more  to  the  agencies  of 
external  causes;  and  the  atmosphere,  presenting  one  of 
the  most  obvious  means  by  which  the  body  might  be 
supposed  to  be  affected,  almost  all  diseases  were  con- 
ceived to  be  more  or  less  under  its  influence.  This  led 
to  the  doctrine  of  occvU  causes,  a  doctrine  which  seem- 
*ed  to  be  sanctioned  by  the  facts  in  question,  and  which 
entirely  coincided  with  the  opinions  of  the  age.  In  a 
later  period,  when  the  mechanical  system  of  medicine 
was  generally  adopted,  the  physical  properties  of  the 
atmosphere  were  applied,  acconling  to  this  hypothesis^ 
to  explain  its  effects  upon  the  body ;  the  tension  and 
relaxation  of  the  fibres,  the  distension  and  compression 
of  the  vessels,  the  acceleration  and  retardation  of  the 
motion  of  the  blood,  and  the  other  circumstances  which 
were  regarded  as  the  primary  cause  of  all  morbid  ac- 
tions, were  referred  to  the  changes  which  occurred  in 
the  Duality  of  the  air.  When  we  come  to  treat  concern- 
ing individual  diseases,  we  shall  have  occasion  to  in- 
quire, in  each  particular  case,  how  far  the  different  states 
of  the  atmosphere  can  be  supposed  capable  of  produc- 
ing them  in  the  first  instance,  or  of  affecting  their  na- 
ture and  symptoms. 
Noxious  Nearly  allied  to  the  effects  which  arise  from  changes 

vjpoun.  in  the  state  of  the  atmosphere,  are  those  which  depend  . 
upon  the  diffusion  of  noxious  vapours  or  exhalations 
through  it,  by.which  we  mean  extraneous  substances 
not  forming  a  part  of  its  proper  constitution.  These 
vapours  are  to  be  regarded  as  among  the  most  efficient 
causes  of  disease,  both  with  respect  to  their  frequency 
and  their  virulence  They  may  be  arranged  under  two 
divisions,  according  as  they  are  the  immediate  cause  of 
specific  diseases,  or  as  they  produce  an  unfavourable 
effect  upon  the  system  at  large.  In  the  first  class  are 
to  be  placed  some  of  the  contagions  that  are  generated 
by  the  animal  body,  and  the  efiluvium  of  marshes ;  the 
former  producing  continued  fevers,  the  latter  those  of 
an  intermittent  type.  The  vapours  of  the  second  ape^ 
des,  which  rather  give  rise  to  a  general  state  of  ill 
health,  than  to  any  immediate  specific  diiiease,  are  very 
various  in  their  nature  and  origin.  Among  these,  we 
may  place  the  atmosphere  which  hangs  over  great  cities, 
composed,  in  a  great  measure,  of  the  smoke  that  pro« 


oeeds  from  burning  fuel,  exhalationa  from  putrid  ani-  Pstliologyv 
mal  and  vegetable  substances,  th^se  which  arise  from 
chemical  manufactures  of  all  kinds,  and  likewise  the 
noxious  effluvium  which  seems  necessarily  to  emanate 
from  the  aninud  body,  when  it  is  confined  in  close  and 
unventilated  apartments,  and  has  its  operation  promot* 
ed  by  a  want  of  personal  cleanliness.  There  are  cer« 
tain  vapours  whic»  seem  to  possess  properties  of  a  spe- 
cific nature,  some  of  which  may  be  relerred  to  their 
chemical  agencies,  while  in  other  cases  we  are  unable 
^  to  account  for  the  precise  mode  of  their  operation,  al- 
though there  Can  be  no  reasonable  doubt  of  the  reality 
of  the  effect 

Many  of  the  diseases  to  which  the  human  frame  is  Dfctr 
incident,  are  to  be  attcibuted,  either  directly  or  indi- 
rectly, to  the  nature  of  the  substances  used  in  diet. 
Besides  those  bodies,  which  may  be  considered  as  pro- 
perly subservient  to  nutrition,  such  as  are  actually  ca- 
pable of  producing  chyle,  there  are  a  variety  of  matters, 
iMith  solid  and  fluid,  that  are  received  into  the  stomach, 
merely, in  consequence  of  their  agreeable  flavour,  or 
their  grateful  effects  upon  tfie  system,  forming  alto- 
gether a  most  heterogeneous,  and  not  unfrequently,  a 
most  pernicious  compound.    The  effects  of  tnese  irre- 
gularities are  experienced,  not  only  in  the  stomach  it* 
self,  but  in  all  the  functions  both  animal  and  vital,  so 
as  to  derange  the  harmony  of  the  whole,  and  to  lay  the 
foundation  for  diseases  of  particular  organs.    Next  to 
the  effects  of  temperature,  there  are  no  causes  whicb 
are  more  frequently  productive  of  disease,  in  a  highly 
civilised  state  of  society,  and  especially  among  the  su* 
perior  classes,  than  those  which  originate  from  the  di-^ 
gestive  organs.  « A  requisite  supply  of  nutriment  being 
absolutely  essential  for  the  exercise  of  the  functions, 
they  may  suffer  as  well  from  def*ect  as  from  excess,  but 
of  the  cases  in  which  medical  aid  is  required,  a  very 
lanre  jproportion  proceed  from  this  latter  cause.    We 
shall  likewise  find,  that  independently  of  any  error  in 
the  nature  of  the  food  employed,  the  habits  and  occu- 
pations of  a  large  proportion  of  the  individuals  that 
compose  the  diflSrent  classes  of  society,  are  unfavour- 
able  to  the  healthy  action  of  the  stomach  and  bowels,  so 
that,  without  the  occasicmal  aid  of  medicine,  or  of  other 
means  expressly  employed  for  the  promotion  of  health, 
the  functions  of  these  parts  become  deranged,  and  the   < 
whole  system  sympathues  with  their  morbid  condition. 
Hence,  the  diseases  that  are  the  consequence  of  an  ir* 
Tegularity  in  diet  may  be  divided  into  two  great  clas- 
ses ;  first,  those  whida  depend  upon  tlie  effect  immedi-^ 
ately  produced  on  the  organs  b^onging  to  the  nutri-^ 
tive  system,  the  stomach,  the  intestmes,  andthe  absorb-* 
ents,  to  which  mav  be  added  the  liver,  the  spleen,  and 
the  pancreas;  and  secondly,  diseases  of  the  sanguife- 
rous or  nervous  systems,  operating  throu^  the  medium 
of  some  of  the  parts  mentioned  above,  but  manifesting 
their  effiscts  principally  on  the  state  of  the  circulation  or 
the  animal  powers. 

Diseases  are  frequently  referred  to  the  effect  of  di-  Climate. 
mate,  and  there  can  be  no  doubt  of  the  .very  powerful 
influence  which  it  exercises  over,  the  constitution,  or  of 
the  serioua  derangements  which  often  occur  as  its  ap- 
parent consequence  in  many  of  the  most  essential  func- 
tions, in  a  technical  classification  of  the  extrinsic  or 
exciting  causes  of  disease,  it  may  however  be  question- 
ed, whether  climate  can  with  propriety  be  introduced 
among,  the  primary  divisions-;  because  its  operation 
niust  be  regarded,  as  resulting  from  the  combmed  ac- 
tion of  sevml  circumstances,  which  have  each  of  them 
been   akeady  considered.     The  chief  circumstances 
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Tnhotogy.  whidi  oo-^iperate  m  this  case  are,  temperatore,  the  state 
of  the  atmosphere,  diet^  and  partkuLir  modes  of  h£e, 
besides  which,  it  is  not  easy  to  conceive  of  any  others 
which  can  produce  a  very  notable  effect.  At  the  same 
time,  it  mast  be  acknowledged,  that  there  is  no  solnect 
of  greater  practical  importance  to  be  attended  to  than 
climate^  and  that,  although  we  feel  no  doubt  about  the 
uhimate  cause  to  which  its  action  is  to  be  referred,  yet 
we  find,  that  the  aggregate  of  these  causes  operates  in 
a  specific  maimer,  which  occasionally  difiers  from  what 
might  have  been  previou^y  expected.  This  remark 
applies  more  immediately  tp  hot  climates,  for  although 
certain  states  of  disease  are  as  obviously  indiu^ed  by  a 
diminished,  as  by  an  increased  temperature,  yet  the  for- 
mer seem  to  be  of  a  more  simple  nature,  and  are  more 
easily  produced  by  the  ordinary  lows  which  direct  the 
animal  economy. 

Respecting  tne  last  diviaion  of  the  extrinsic  causes 
of  disease,  accidents  of  all  descriptions,  it  is  not  ne- 
cessary for   us  to  make  many  general  observations. 
Their  nature  is,  of  course,  as  yarious  as  the  circam* 
stances  producing  them ;   and  the  only  point  which 
they  have  in  common,  and  which  requires  to  be  borne 
in  mind  by  the  practitioner,  is  their  being  more  or 
less  local,  and  what  follows  firom  this,  that,    within 
certain  limits,  the  derangement  of  the  system  is  en* 
tirely  consequential  to  that  of  the  affected  part.     Un«' 
der  the  head  of  accidents,  are  to  be  included  the 
effects  of  external  violence,  such  as  cuts,  bruises,  and 
lacerations ;  poisons  taken  into  the  stomach,  or  cor- 
rosive substances  applied  to  the  surface ;  strains  and 
ever- distension ;    and  violent   compression.      Besides 
these  mechanical  operations,  which  are,  in  the  first 
instance,   entirely  confined  to  the  part  immediately 
acted  upon,  there  are  other  circumstances  of  a  more 
general  nature,  which  might  properly  come  under  the 
designation  €€  accidents,  such  as  fits  of  intoxication, 
and  even  unusual  repletion  of  the  stomach ;    but  as 
they  induce  a  constitutional  disease  of  a  specific  kind, 
they  are  arranged  according  to  their  effects,  as  the  ex- 
citing causes  of  the  different  diseases  which  they  pro- 
duce. 
After  these  observations  upon  the  general  nature  of 
of  disea«es.  disease,  and  upon  tht  causes  which  produce  it,  there 
are  yet  some  remarks,  of  a  more  miscellaneous  kind, 
that  remain  to  be  offered,  concerning  the  effect  of  dis- 
eased acti(in  upon  the  system  at  large.     The  different 
par^  of  the  body,  and  its  various  functions,  are  so  in- 
timately connected  together,  that  no  considerable  aher- 
ation  can  take  place  in  the  state  of  any  one  organ,  with- 
out communicating  some  change  to  all  the  remainder ; 
and  we  accordingly  find,  that  as  the  secondary  disease 
coincides  with,  or  opposes  the  primary  affection,  so  is  the 
morbid  state  either  aggravated  or  dimini«be<l.     And 
besides  the  actual  production  of  what  may  be  called 
the  consequential  disease,  it  is  often  observed  that  one 
deranged  action  generates  a  predisposition  to  others,  so 
that  they  really  lay  the  foundation  lor,  or  become  the 
remote  cause  of,  each  other.     There  are  some  diseases 
which  seldom  make  their  appearance  in  the  first  in- 
stance, but  are  generally  consequential  to  some  other 
complaints;   thus  phthisis  pulmonalis  generally  suc- 
ceeds to  catarrh  or  pleurisy,  and  ascites  is  often  pre- 
ce<led  by  an  organic  disease  of  some  of  the  abdominal 
viscera. 
Convertmn      A  circumstance  occasionally  takes  place,  which  is 
of  diieaaes.  not  a  little  singular  and  difficult  to  account  for,  where 
a  di&ease  which  has  existed  for  some  tim^  entirely  dis- 
appears, and  is  immediately  succeeded  by  another,  to 
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whidi  it  has  no  appateat  relation :  ft  r#knaf kaUe  4x»  Pathology, 
ample  of  thia  conversion  of  diseases  occurs  in  phtbisie,    —    ■  ■■' 
which  has  been  completely  suspended,  if  not  entirely 
eured,  by  the  supervention  of  insanity ;  a  coDfifuied 
asthma,  which  has  resisted  all  remedies,  has  been  re* 
moved  by  a  diarrhcea ;  and  a  disorder  of  the  stomach 
is  frequently  removed  by  the  appearance  of  a  eutane^ 
ous  eruption.     It  is  upon  a  principle  anak>goas,  if  not 
altogether  similar  to  this,  that  many  of  our  most  power« 
fttl  remedies  may  be  supposed  to  operate.    Mercury 
cures  syphilis,  as  it  is  said,  by  its  specific  aetaon ;  an 
expression  to  which  we  can  attach  no  other  meaning, 
but  that  the  state  of  the  system,  induced  by  mercury, 
which  constitutes  an  acute,  and  sometimes  a  dangerous 
disease,  is  incompatible  with  the  disease  of  syphilis,  or 
that  the  one  affection  is  converted  into  the  other.     Jt  is 
perhaps  in  the  i^ame  way,  that  the  iniaramaticm  of  wt^ 
internal  organ  is,  by  means  of  a  bh'ster,  transfi^rred  to 
the  surface,  and  thus  eventually  relieved;  and  it  it 
probable  that  most  medicines,  which  act  upon  the  ny^ 
tem  at  large,  where  their*'  effects  do  not  depend  upon 
evacuation,  are  to  be  considered  in  the  same  light,  as 
inducing  a  diseased  condition  of  the  body,  which  8tt« 
persedes  the  former  disease,  and  which  is  either  less 
dangerous,  or  more  within  our  power  to  suspend  of 
remove.     No  one  can  suppose  that  the  abstraction  of  a 
few  ounces  of  serum  from  the  vesicle  of  a  lister,  or 
of  a  little  perspirable  matter  from  the  skin,  can  sub^ 
due  a  tendency  to  inflammation  of  the  chest,  by  the 
bulk  of  fluid  dischargeil,  which  bears  so  small  a  pro^ 
portion  to  that  of  the  whole  contents  of  the  vessels, 
but  to  a  certain  state  of  the  cirotiating  system,  which 
is  itself  to  be  regarded  as  difiering  from  the  healthy 
condition,  but  which  supersedes  both  the  local  and  the 
general  inflammatory  aflection,  and  which  is  uaattend- 
ed  with  danger,    because  it  remains  no  longer  than 
while  the  means  are  employed  for  its  continuance. 

Besides  those  peculiar  changes  or  variations  in  the  Remote 
phenomena  of  disease  which  are  more  strictly  entitled  connexiot 
to  the  appellation  of  conversion*  where  an  aflection  en-*  ^  disease, 
tirely  leaves  one  part  or  texture,  at  the  same  time  that 
the  patient  is  immediately  seiaed  with  an  afiection  of 
some  other  part  or  texture.     Dr.  Parry  has  elaased  to- 
gether a  number  of  facts,  where  the  diseases  dw  not  so 
properly  converted  into  each  other,  as  related  together 
by  a  remote  connexion.     {Pat/roiog^,  Sect.  86t).)     Of 
this  kind  are  those  cases  where  the  patient,  after  hav» 
ing  had  one  part  affected,  experitnoes  the  same  morbid 
condition  in  another  part  at  some  future  period,  but 
where  the  two  sets  of  symptoms  have  evidently  a  rela- 
tion to  each  other.     Among  the  cases  of  this  deacrip*  - 
tion,  we  may  adduce  those  where  a  patient  is  first  seix-> 
ed  with  epilepsy,   after  some  time  with  hemiplegia, 
and  is  finally  carried  off  by  apoplexy ;  where  haemor* 
hoids.are  superseded  by   vertigo  or  by  gottt»  where 
gout  is  followed  by  acute  asthma,  and  where,  on  the 
contrary,  severe  asthma  is  suspended,  and  finally  re* 
heved  by  confirmed  gout. 

Besides  this  conversion  of  diseases,  or  the  power  vis  medi- 
which  they  appear  to  |>os6ess  of  superseding  each  other,  cmtrixiuid< 
many  of  the  most  eminent  pathologists,  both  ancient  r«b 
and  modern*  have  attributed  to  the  animal  frame  a 
principle  of  self-preservation,  by  which  it  both  resists 
the  tendency  of  external  agents  to  produce  its  natural 
dissolution,  and  especially  counteracts  the  progress  of 
disease.     A  principle  ol'  this  description  has  been  re« 
cognised  und^r  various  denominations,  from  the  tine 
of  Hfp)K)crates  down  to  the  present  day  ;  and  acconU 
ing  to  the  respective  hypotheses  of  the  alithorsy  baa  beea 
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fiOhoiogf.  dijgniii«d  with  m  vtrieftf  of  praperttcs  and  ibcalttefly 
many  of  which  ware  altogether  undfttl  and  imaginary^ 
Mod  others  cntii^y  unsupported  by  accurate  obserra- 
tion,  or  coiTect  reasoning.    Among  other  pathologiffts 
of  our  own  times.  Hunter  and  CuUen  have  partieiilar- 
ly  employed  this  salutary  power  as  forming  a  distin- 
guished fealure  in  tlieir  medical  theories.     In  the  for- 
mer, it  is  distinguishad  by  that  metaphysical  language, 
which  he  was  so  much  in  the  habit  of  employing  in  the 
expression  of  facts,  in  which  he  confounds  the  relation 
of  cause  and  eflfect,  and  substitutes  the  final  for  t)ie  ef- 
ficient cause  at  ptienomena.     In  the  writings  of  Cullen 
it  assumes  a  more  philosophical  aspect ;  and  although 
we  may  differ  from  him  in  the  propriety  of  its  intro- 
duction,  and  of  its  application,  yet  we  roust  admit  that 
his  opinion  is  clearly  announced,  and  that  it  possesses 
an  intelligible  form,  to  which  we  are  able  to  affix  a 
precise  idea.    According  to  this  author,  the  aninuil  sys- 
tem possesses  a  power  of  resisting  those  circumstances, 
whicm  tend  to  its  injury  or  destruction;  and  when, 
from  any  external  cause,  a  morbid  action  has  been  es- 
tablished,, a  certain  natural  power  of  the  constitution  is 
brought  into  action,  and  sets  on  foot  a  process  of  an 
opposite  kind,  by  which  the  former  is  counteracted  or 
auperseded.     {Firil  Ltnes,  Sect  3B.)     This  power,  or 
9is  medkairix  naturm,  as  it  is  styled,  if  left  to  proceed 
in  its  natural  course,  and  if  it  exist  in  the  proper  de- 
gree, witliout  being  either  excessive  or  defective,  is,  in 
sioflt  cases  at  least,  adequate  to  the  cure  of  the  disease; 
and  the  principal  duty  of  the  physician  i»  to  watch  over 
the  operation  of  this  principle,  and  to  follow  the  indi* 
cations  which  it  points  out,  promoting  or  moderating 
its  efforts,  when  either  too  feeble  or  too  violent     The 
instances  in  which  an  injury  to  a  part  of  the  body,  or 
A  derangement  of  any  of  its  functions,  manifests  a  ten- 
4lency  to  its  oMrn  reparation  or  re-adjustment,  are  nu- 
flaerous,  and  lie  open  to  the  most  casual  observations. 
A  recent  wound  requires  for  its  cure  only  to  have  the 
divided  |iart8  laid  togethei*,  and  to  be  defended  from 
the  air,  or  other  causes  of  external  irritation ;  a  local 
infiammodon  produces  effusion  and  suf^uration,  by 
which  the  unusual  quantity  of  blood,  or  other  fluid  is 
carried  off,  and  the  vessels  suffered  to  regain  their  or- 
dinary capacity.     A  febrile  paroxysm  goes  through  a 
regular  process,  and  terminates  by  a  removal  <^  uiose 
symptoms  which  seem  to  constitute  the  essence  of  the 
disease ;  plethora  relieves  itself  by  hemorrhage,  while 
the  hemorrhage  is  again,  in  its  turn,  checked  by  the 
syncope  which  succ^s ;  repletion  of  the  stomach  is 
carried  off  by  vomiting  and  purging,  which  likewise 
operate  their  own  cure,  by  the  discmurge  of  the  offend- 
ing materials ;  and,  in  short,  every  morbid  condition  is 
said  to  have  its  appropriate  means  of  cure,  naturally 
implanted  in  the  name,,  and  forming  a  part  of  its  con- 
stitution. 

Numerous  facts  of  thia  description  are  admitted; 
but  how  are  they  to  be  accounted  for,  or  in  what  lan- 
guage are  they  to  be  announced?  Do  they  prove  the 
existence  of  a  specific  principle ;  and  are  they  all  to  be 
referred  to  the  operation  of  any  one  agent?  In  order 
that  a  set  of  phcmomena  be  considered  in  this  kind  of 
rdation  to  each  other,  it  is  necessary  that  they  should 
bear  a  dose  analogy,  and  that  they  should  be  capable 
of  being  generalized,  in  consequence  of  a  number  of 
common  properties  which  they  exhibit  But  this  state 
of  things  is  not  found  to  exist  in  tl^e  case  under  consi- 
deration ;  for  what  analogy  or  resemblance  can  we  trace 
in  the  several  actions  enumerated  above,  between  the 
mode  in  whioh  a  wound  is  re-united,  a  tumour  dis- 
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persed  by  means  of  m  abscess,  the  paraxyam  of  fever  PstboTdg^ 
brought  to  a  crins,  or  plethora  reduced  by  haemor-  ~"»  ^" 
rbage  P  'i*fae  truth  is,  that  all  those  actions,  so  fiu*  as 
we  are  able  to  judge,  originate  from  different  sources, 
and  depend  upon  different  principles  in  the  animal  eco- 
nomy. Tiie  only  common  property  whidi  they  pos- 
sess is  their  ultimate  purpose,  or  their  final  cause ;  and 
the  only  general  principle  which  they  tend  «o  illustrate, 
is  the  design  which  is  x^sible  in  all  the  operations  of 
nature,  and  which  forms  a  part  of  the  great  plan  of 
the  universe.  The  reciprocal  action  of  the  atmosphere 
and  of  the  constituents  which  compose  the  globe,  that 
of  the  sea  and  land  upon  each  other,  the  prindple  of 
chemical  affinity,  as  affecting  organised  substances,  and 
the  laws  o£  organized  bodies,  as  affecting  inorganic 
matter,  all  afford  ample  illustration  of  this  mutuid  ao* 
commodation,  by  which  various  bodies,  from  the  ex- 
ercise of  their  powers,  all  contribute  to  the  same  gene- 
.ral  result  It  is  highly  important  and  interesting  to 
trace  the  connexion  of  these  severed  actions,  and  to  no- 
tice their  final  effect ;  but  we  have  no  ground  for  Bt» 
tributing  them  to  any  single  efficient  cause,  which  is 
either  recognized  by  an  analogy  in  the  phenomena,  or 
by  our  being  able  to  refer  them  to  a  principle,  which ! 
can  be  defined  merely  by  its  physical  energies. 

Nor  is  this  to  be  regarded  as  a  question  of  simple 
curiosity,  or  of  abstract  speculation.  One  of  the  most  • 
important  medical  doctrines  that  has  ^ ever  influenced 
the  schools  of  physic,  both  in  ancient  and  in  modern 
times,  is  the  agency  of  the  supposed  principle  of  self- 
preservation  ;  for  by  admitting  its  existence,  the  office 
of  the  physician  is  reduced  to  that  of  simply  regulat- 
ing the  eftbrts  of  nature,  while  he  is  prevented  from 
interfering  with  them,  or  at  least  from  counteracting 
them,  however  noxious  they  may  appear,  or  however 
they  may  seem  to  be  at  variance  with  the  healdiy  con- 
dition of  the  system.  In  the  future  part  of  this  arti-  - 
cle,  we  shall  have  ample  opportunities  of  pointing  out 
die  fallacy  of  this  qpinion,  and  of  showing  into  what 
an  inert,  and  sometimes  even  fatal  planner  treatment, 
it  must  necessarily  lead  the  practitioner. 

Another  point  that  has  been  much  agitated  by  pa-  Are  dft- 
thologists,  and  which  is  intimately  connected  with  the  ««»e««ff*>rt*" 
discussion  respecting  the  preservative  power  of  the       *^^* 
constitution,  is  the  question,  whether  all  disease  be  not 
entirely  an  effort  of  nature,  as  it  is  styled,  to  relieve 
some  morbid  affection,  and  ought  consequently  to  be 
regarded,  hot  as  in  itself  an  injurious  operation,  but 
as  tending  to  counteract  some  irregular  action  that  had 
been  already  established  ?    H  is  indeed  little  more  than 
generalizing  the  individual  facts  which  have  been  6tat> 
ed  above ;  and  if  we  adnfit  the  existence  of  the  vis  me- 
d'calrix  as  a  prindple  which  may  be  em^yed  to  explain 
other  phenomena,  this  idea  respecting  the  nature  (»  dis- 
ease  follows  as  a  necessary  consequence.    The  same  ob- 
jections, however,  obviously  a{>ply  to  this  definition  of 
disease,  as  to  the  general  doctrine  of  the  agency  of  the 
preservative  powers  of  the  system ;  and  al^ugh  there 
may  be  certain  cases  in  which  a  morbid  affection  seems  - 
to  be  cured  by,  some  natural  process  of  the  system,  yet 
they  may  be  all  refelred  rather  to  die  general  p4an  of 
adaptation,  which  pervades  the  whole  universe,  than 
to  any  thing  specific  in  the  phenomena  of  pathology. 
'    There  is  a  prindple  in  the  animal  frame,  or  a  pecu-  Re-actSonw 
liar  mode  in  which  its  powers  manifest  themselves, 
which,  in  consequence  of  its  influence  aver  the  pro* 
duction  of  disease,  must  be  noticed  in  this  place,  to 
which  the  term  of  re-action  has  been  applied.     The 
name,  although  in  some  measure  metaphorical,  maJr^ 
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Paibdiogy.  be  regarded  as  not  unapU v  designating  its  nature,  as  it  system  of  causation  are  referred  the  oonTul8i(m8  of  hys.  Pathoioaf . 

^-^  I  ■—'  consists  in  a  certain  tendency  of  the  system  to  over-  teria*  and  even  of  epilepsy,  which  are  regarded  as  sa*  ^^v^^ 

come  the  obstacles  that  are  opposed  to  its  operations,  lutary  processes  for  relieving  the  CKoessive  determina- 

and  even  to  increase  the  effect  in  proportion  to  the  tion  of  blood  to  the  brain,  and  propelling  it  alons;  the 

magnitude  of  the  resisting  fcnrce.    A  familiar  and  a  veins.     Upon  the  same  principle,  rever  is  considered 

correct  illustration  of  the  nature  of  re-action  is  taken  to  be  a  salutary  process  for  relieving  the  arterial  sys* 

from  the  effect  of  cold  upon  the  extremities.    When  tem  generally,  and  gout  that  of  thedigestive  organs  in 

the  hand  is  exposed  to  a  low  temperatures  the  capil-  particular;  m  the  &st  case,  to  produce  a  more  equable 

lary  arteries  no  longer  receive  their  usual  supply  of  distribution  of  the  blood  through  the  different  parts  of 

blood,  the  surface  consequently  becomes  pale,  and  the  the  sanguiferous  system ;  and,  in  the  latter  case,  to  send 

heat  is  diminished ;  but  after  a  certain  period,  the  ves-  the  superfluous,  or  excessive  proportion  of  blood,  from 

aels  act  with  an  increased  power,  so  as  not  only  to  re-  the  stomach  and  boweb  to  the  extreitiities.     Hence  the 

store  the  ordinary  degree  of  warmth  to  the  limb,  and  author  draws  the  important  conclusion,  which  irresist- 

to  fill  its  arteries  to  their  accustomed  size,  but  in  both  ibly  follows  from  the  premises,  that  by  curing  certain 

these  respects  to  exceed  the  standard  of  health ;  the  diseases,  we  frequently  shorten  life.     (§  880,  IOO7.) 

blood  vessels  are  rendered  turgid,  the  heat  is  increas-  Afler  the  consideration  of  the  nature  and  causes  of  symptom*. 

ed,   the  sensibility  becomes  acute,   and  the  part  is  disease,  we  next  proceed  to  that  branch  of  the  science  tology. 

brought  in  a  condition,   which,  under  ordinary  cir^  which  gives  an  account  of  the  symptoms.    According 

Gumstances,   completely  counteracts  the  operation  oC  to  the  original  meaning  of  the  term,  symptoms  may  be 

the  external  agent.     This  principle  of  re-action  may  defined  those  events  o^  circumstances,  which,  when 

be  observed  in  almost  every  part  of  the  system,  influ-  connected  together,  constitute  a  disease ;  but  the  mo- 

encin^  our  functions  in  a  variety  0/  ways,  frequently  dern  acceptation  of  the  word  is  somewhat  different ; 

repelling  the  noxious  effect  of  extraneous  bodies,  but,  and  by  symptoms  we  now  generally  mean,  not  the 

on  many  occasions,  laying  the  foundation  for  disease,  change  in  the  system,  which  actually  takes  place,  but 

or  aggravating 'it  when  it  previously  existed.    As  the  certain  phenomena  which  serve  to  indicate  the  nature 

principle  is  in  itself  a  natural,  and  even  a  necessary  of  these  changes.     In  enumerating  symptoms,  we  do 

part' of  our  constitution,  its  farther  development,  as  notstatealltheoccasionaldeviationsfromnealth,  which 

well  as  an  inquiry  into  its  causes,  and  mode  of  opera-  occur  in  any  of  the  functions,  but  some  diaracteristic 

tion,  belongs  to  the  physiologist;  but,  in  the  subse-  points  only,  perhaps  of  secondary   importance  with 

3uent  part  of  this  article,  when  we  come  to  the  consi-  respect  to  the  affection  of  the  system,  but  which  are 
eration  of  particular  diseases,  we  shall  have  many  op-  peculiarly  striking,  or  lie  more  immediately  under  the 
portunities  of  observing  its  effect,  both  as  tending  to  cognizance  of  the  senses.     Hence  the  chief  object  of 
prevent  or  alleviate  them  in  some  cases,  and  in  others,  symptomatology  is  to  enable  us  to  form  a  correct  diag« 
on  the  contrary,  as  producing  or  increasing  them,  while  nosis  between  diseases  which  generally  resemble  each 
we  shall  have  frequent  occasion  to  notice  its  action  other,  and  are  liable  to  be  confounded  together.    Thus, 
when  we  examine  tne  intimate  nature  of  diseases,  and  in  describing  the  symptoms  of  typhus,  we  do  not  en- 
trace  the  connexion  between  the  various  morbid  phe-  ter  into  a  consideration  of  the  internal  chan^,  which 
nomena.  either  produce,  or  actually  constitute  the  disease,  but 
Dr  Parry*       '^^^  principle  of  re-action  forms  a  very  distinguish-  of  the  condition  of  the  pulse,  the  temperature  of  the 
opinion.    '  ^^E  ^^ture  in  the  pathology  of  Dr.  Parry.     Although  surface,  the  state  of  the  digestive  organs,  of  the  sen- 
under  a  different  denomination,  this  ingenious  physi-  sations,  and  the  secretions.    In  enumerating  the  symp- 
dan  adopts,  to  a  considerable  extent,  An  opinion  simi-  toms  of  pleurisy,  we  do  not  think  it  necessary  to  en- 
lar  to  that  which  we  have  mentioned  above,  respecting  ter  into  an  account  of  the  intimate  nature  of  innamnuu 
the  salutary  tendency  of  many  of  the  operations  of  the  tion,  of  the  change  in  the  vessels  which  constitutes 
system ;  he  differs,  however,  from  Cullen,  and  other  this  action,  or  of  that  produced  upon  the  contents  of 
preceding  writers,  in  one  essential  particular,  that  he  the  thorax;  we  are  satisfied. with  pointing  out  the  sen- 
refers  these  actions,  not  to  the  agency  of  any  one  power  sible  effects  of  the  disease,  as  ascertained  by  the  feeU 
or  faculty,  or  indeed  to  any  one  law  of  the  animal,  eco-  ings  of  the  patient,  or  bv  the  observations  of  the  phy* 
nomy,  but  rather  to  the  general  system  of  the  adapta-  sician.     According  to  this  view  of  the  subject,  it  fol- 
don,  or  the  adjustment  of  different  processes  to  each  lows,  that  symptoms  may  be  arrang^ed,  so  far  as  re- 
other,  which  forms  so  essential  and  conspicuous  a  part  spects  the  operation  of  the  system,  into  those  which 
of  the  constitution  of  the  living  body.     What  Dr.  Par-  depend  upon  a  change  in  the  functions,  in  the  struc- 
ry  calls  the  "  salutary  processes,"  are  of  two  kinds ;  ture  of  any  part  of  the  body,  or  in  the  sensations, 
those  which  terminate  or  consist  in  evacuations,  where  Symptoms  are  therefore  to  be  considered  as  something 
the  effect  is  more  direct  and  obvious,  and  those  in  distinct  from  the  disease  itself^  the  disease  being  an  aC 
which  the  salutary  process  consists  in  some  kind  of  re-  teration  that  is  induced  in  a  part  of  the  system,  which 
action.     To  the  operation  of  this  power,  many  circum-  is  frequently  obscure,  and  beyond  our  power  to  com- 
stances  are  referred,  which,  at  first  view,  would  not  prehend,  while  the  symptoms  are  the  manifestation  of 
appear  to  have  anv  connexion  with  it ;  not  only  is  in-  this  change,  and,  from  tneir  very  nature,  lie  open  to 
flammation  regarded  as  one  of  the  re-apting  processes,  our  observation.     The  cause  of  the  disease,  the  disease 
instituted  for  the  purpose  of  relieving  local  congestion,  itself,  and  the  symptoms,  are  therefore  the  ofcnects  of 
but,  on  the  same  principle,  he  accounts  for  the  shiver-  separate  consideration,  and  are  not  to  be  confounded 
ing  which  exists  in  the  first  stages  of  intermittent  fe-  together  in  viewing  the  phenomena  of  morbid  action, 
ver,  duiing  the  formation  of  pus,  and  the  passage  of  a  Writers  on  pathology  have  arranged  symptcmis  un-  j^rra^^^ 
gall  stone  along' the  biliary  ducts.     The  shivering,  in  der  different  classes,  according  to  their  supposed  rela>  ment  ^' 
all  these  cases,  is  regarded  as  a  modification  of  exer-  tion  to  each  other^  or  to  the  cause  producing  them,  sjmptoics. 
cise,  the  ultimate  object,  or  final  cause  of  which,  is  to  They  have  been  distinguished  as  of  three  kinds ;  first, 
restore  circulation  and  heat  in  a  part  which  has  been  the  symptoms  of  the  disease  itself ;  secondly,  thesymp- 
deprived  of  its  due  share  of  vital  action.     To  the  same  toms  of  the  cause  of  the  disease ;  and,  thirdly,  the 
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Pathoiocry.  symptoms  of  the'^rroptunM  themselves.    This  divisioft  mn  yet  Irat  VMke  eneuiabeml 'wkh  hypothesesi  so  that  Vtihology. 
'"-"'Y'**'  has  some  founciation  in  fact,  althou|j;h  it  may  be  thought  «r  ardent  and  sagadcus  student  of  nature  had  litde   '-*  i  •— 
to  savour  too  much  of  the  scholastic  method  of  consi^  upon  which  to  exercise  his  genius^  except  the  correct 
dering  questions  of  science,  and  to  be  rather  nominal  observation  of  pbsnomena.     An  acooimt  of  the  signs  of 
than  real.    Many  of  the  morbid  phenomena,  which  disease  also  forms  some  ijt  the  most  valuable  parts  of 
have  been  considered  as  aytaptotas  by  some  aUthonr,  (^  works  of  Celsns,  who  indeed  has  borrowra  very 
have  by  others,  perhaps  with  more  propriety,  been  rsb  £lee^  fraai  Hippfxrates,  and  in  Gaten  we  meet  with 
garded  as  secondary,  or  consequential  diseases ;  and,  in  much  accurate  observation  on  these  topics,  partly  de- 
point  of  practice,  they  are  as  mudl  the  objects  of  di-  rhred  fromf  his  predecessors,  and  partly  original ;  but  as 
rect  attention  as  the  afections,  which  are  conceived  to  being  more  connected  with  his  peculiar  theories,  it  is 
be  more  immediately  connected  with  the  actual  change  less  valuable  than  the  simple  aphorisms  of  the  Grecian, 
in  the  system.     In  the  same  manner,  the  division  of  Although  the  principles  from  which  we  derive  our  Arrange^ 
symptoms  into  primary  or  essential,  and  secondary  or  general  doctrines  of  semeiology  are  fundamentally  the  ment  of 
acciaental,  although  it  may  have  a  real  foundaticHi  in  same  with  thoseof  the  other  l^uiches  of  padh^gr,  and  iigns. 
the  nature  of  thing|S,  is  frequently  not  to  be  maintasib>  are,  like  them,  ultimatehr  to  be  referred  to  our  know- 
ed ;  and,  in  most  instances,  it  will  be  found  extreme-  ledge  of  the  fimcCkms  of  the  living  systekn,  yet  an  ac« 
ly  difficult  to  determine  to  whidi  class  eadi  individual  ^nssntanee* widi  the  signs  of  disease  depends  more  upon 
.symptom  is  to  be  referred.  mere  observation,  and  to  a  certain  extent,  may  be  ob- 
Dii^ostic      We  fhsquently  meet  with  the  terms  diajspostic  and  tained  without  any  considersticm  of  the  causes  which 
and pathog- pathognomonic  symptoms;  by  the  first  of  which  we  produce  them.    On  this  account,  it  is  diiBcult  to  lay 
nomonic    •  understand  those  which  serve  to  characterise  a  disease,  oown  any  genend  rules,  which  shall  apply  to  all  cases ; 
sjrniptoms.  ^^  distinguish  it  from  one  which,  in  most  respects,  yet  it  will  assist  us  in  our  investigaticxi  of  signs,  to  form 
nearly  resembles  it ;  and,  by  the  latter,  those  whioi  are  an  arrangement  of  them,  accormng  to  their  connexion 
peculiar  to  a  disease^  and  enid^e  us  to  ascertain  its  ex-  arith  the  pirindples  of  the  animal  economy.    They  mav 
xstence,  without  reference  to  any  odier  nuxbid  affec-  be  conveniently  divided  into  four  classes;  those  which 
tion.     The  former  is  consequently  of  more  genend  ap-  depend  upon  an  affection  of  any  of  the  vital  functions ; 
.plication  than  the  latter ;  every  diagnostic  symptom  those  which  depend  upon  an  affection  of  the  animal 
.  must  necessarily  be  pathognomonic ;  but  there  are  some  functions ;  those  which  are  derived  from  any  peculiar 
pathogn«nonic  symptoms  which  are  not  properly  diag-  appearances  in  the  excretions  and  secretions ;  and,  last- 
Dostie.    The  correct  investigati<m  of  these  circumstad-  y,  those  which  originate  from  a  combination  of  the 
ces  constitutes  one  of  the  most  importuit  ports  of  the  nnner  ctfoses,  or  mm  some  drcumstances  which  pre* 
du^  of  the  practitioner,  and  fcnrms  the  basis  upon  duce  a  more  genend  efieet  upon  the  body  at  large.    In 
which  all  his  niture  )[dans  of  treatment  is  to  be  found-  die  first  disss,  we  may  place  all  those  points  whidi  are 
ed  ;  until  we  have  clearly  determined  what  is  die  dis-  connected  with  the  state  of  the  drculaticm,  the  respira* 
.ease  with  which  the  patient  is  affected,  our  remedies  tion,  the  action  of  the  digestive  organs,  and  the  temper* 
must  be  applied  at  random,  and  our  speculatiohs  con-  rsture,  as  manifested  respectively  by  the  condition  of 
ceming  its  cause  or  its  nature  must  necessarily  be  vagUe  the  pidse,  the  breathing,  the  stomad^  and  bowels,  and 
and  indistinct  the  neat  of  the  body.    Under  the  second  division,  we 
SCemeio-          The  third  branch  of  patholo^  is  that  which  treats  of  are  to  inchide  all  tlie  changes  in  the  nervous  system, 
logy.          the  sifi:ns  of  disease,  or  those  circumstances  connected  botli  physical  and  intellectual,  either  as  producing  what 
with  meir  phenomena,  which  enable  us  to  predict  their  we  usually  style  nervous  affections,  or  more  immediately 
pqpbal^e  termination.     It  is  styled  semeiology,  and  is  operating  on  the  mental  faculties;     These  deranged 
distinguished  from  S3anptomatol<N|;y,  in  as  much  as  the  -actions  of  the  animal  ftmctions  may  consist  either  in 
latter  professes  only  to  judge  of  the  present  state  of  the  their  excess,  defect,  or  irregularis, 
morbid  affection,  while  the  former  enables  us  to  foresee  The  ahensd  condition  of  the  secretions  and  excretions 
the  future  changes  which  it  is  to  experience.     The  has  always  been  regarded  as  amtrng  the  most  direct 
s^ns  from  which  we  endeavour  to  form  our  prognosis,  means  of  forming  om*  prognosis ;  and  from  the  age  of 
differ  from  symptoms  rather  with  respect  to  die  use  Hippocrates,  to  the  middle  of  die  last  century,  they 
that  is  made  of  them  by  the  pracdtionef  ,  than  by  any  were  among  the  circumstances  diat  were  the  most  mi- 
thing  essentially  connected  with  their  nature ;  the  term  nutely  attended  to.    This  proceeding,  to  a  certain  ex- 
s^ptom  may  indeed  be  regarded  as  a  generic  expres-  tent,  must  be  admitted  to  nave  been  oerrect,  for  there 
sion,  including  the  whole,  while  that  of  sign  is  restrict-  is  no  doubt,  diat  iran  the  changes  which  occur  in  the 
ed  to  a  specific  description  of  symptoms.     A  knowledge  fluids,  an  accurate  opinion  maybe  fi>rmed,  in  many 
of  the  signs  of  disease  is  scareefjr  less  necessary,  th^  cases,  of  thedisnges  that  are  likely  to  take  place  in  the 
that  of  the  nature  of  the  disease  itself,  and  was  one  of  state'  c^the  disease.     Yet,  at  the  same  time,  we  have 
those  points  on  which  the  ancients  exercised  much  of  reason  to  suppose,  that  much  of  the  attention  whidihas 
their  skill.    Some  of  th)?  most  valuable  of  the  works  of  been  bestowed  upon  these  subjects  depended  upon  the 
Hippocrates,  and  those  die  authenticity  of  which  is  re-  general  prevalence  of  the  doctrines  of  the  humoral  pa- 
garded  as  the  most  undoubted,  are  pnncipally  devoted  diology,  which  regarded  the  fhiids^  not  <»ily  as  i^ected 
to  this  subject,  and  after  all  the  improvements  that  by  diseases,  and  serving  to  indicate  their  nature,  but  as    - 
have  been  made  in  medicine  through  a  succession  of  so  actually  producing  them  by  the  changes  whid)  th^ 
many  ages,  they  stiU  possess  a  degree  of  value  which  experience.    Still,  however,  it  is  universally  allowed^ 
enddes  them  to  our  careAil  attendon.    The  excellence  that  die  sensible  changes  which  take  place  in  the  secret 
to  whidi  the  flreat  father  of  physic  brought  this  de-  dons  and  excredons  deserve  to  be  minutely  attended  to, 
partment  of  nis  art,  almost  at  the  very  period  of  its  and  frequendy  afford  us  the  means  of  acquiring  kifar- 
oeadouj  is  to  be  attributed  in  part  to  the  peculiar  qua-  madon  respecdne  the  nature  of  the  disease,  dmt  could 
lities  of  his  mind,  and  to  the  unwearied  assiduity  with  nqt  be  obtained  from  any  other  source, 
.which  he  culdvated  his  professicm.     In  part  idso,  it  In  the  Anixth  dass  of  die  signs  of  disease,  we  pkcea 
may  be  ascribed  to  the  steteoCtbe  science  itself,  which  variety  of  CBCOiwtaiioes  of  n  misoeHaneous  nature,  and 
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^^^*  consequently  depending   upon   a  variety  of  causes. 

^  ■  ^  Among  the  most  important  of  these  are  the  general  as- 
pect ot  the  countenance^  the  peculiar  state  of  the  mus- 
cular and  nervous  powers,  the  emaciation  of  the  body 
generally,  or  of  particular  parts  of  it,  the  colour  of  the 
surface^  peculiar  sensations  in  different  parts,  which  are 
quite  anomalous,  and  extremely  difficult  to  be  account- 
ed for  upon  any  correct  principles  of  pathology ;  and 
^any  other  circumstances,  which  will  be  stated  when 
we  come  to  treat  of  individual  diseases.  As  has  been 
already  observed,  those  phenomena  which  are  princi- 
pally employed  as  signs,  to  assist  us  in  our  prognosis, 
are  also  symptoms  indicative  o£  the  actual  state  of  the 
disease,  and  are,  at  different  times,  more  especially  use- 
ful in  one  or  other  of  these  objects.  We  shall  only  far- 
ther remark,  on  this  subject,  thai  many  of  our  most  ac- 
curate prognoses  are  o£  what  may  be  called  a  negative 
^iud,  bein«^  derived  from  the  absence  of  certain  circum- 
stances, which  are  necessary  to  the  healthy  condition  of 
the  system,  and  which  as  aearly  indicate  a  diseased  ac- 
tion, as  the  presence  of  certain  phencnnena  which  are 
gf  a  positively  morbid  nature. 


CHAPTER  11. 

AcccuiU  ofPalholog^  H^polhesa. 

Patbologi-  .  According  to  the  plan  which  we  proposed,  we  now 
cal  bjpo-  proceed  to  give  an  account  of  some  of  the  most  oele- 
theiet.  brated  hypotheses,  which  have  prevailed  at  diff*erent 
tunes,  on  the  subject  of  general  puhology.  Those 
which  we  shall  particularly  notice  are  four ;  first,  the 
.doctrines  of  the  humoral  pathologists ;  secondly,  those  of 
the  solidists ;  thirdly,  tnose  of  the  spirituah«ts ;  and, 
lastly^  the  opinions  of  the  modem  vitalists.  In  this 
classification,  it  may  be  observed,  that  we  have  entirely 
omitted  two  sects,  each  of  which,  for  a  certain  period, 
obtained  the  highest  degree  of  reputation—the  chemists 
and  the  mechanicians;  an  omission  which  we' have 
made,  because,  whatever  degree  of  reputation  they 
might  formerly  have  enjoyed,  they  are  now  totally  dis- 
carded. And  this  has  happened,  not  so  much  in  conse- 
quence of  their  opinions  naving  been  gradually  cor- 
rected, or  their  views  extended,  in  proportian  to  the 
more  accurate  or  enlarged  notions  whicn  we  have  ac- 

auired  respecting  the  animal  economy >  but  because 
leir  doctrines  are  now  universally  allowed  to  have 
been  built  upon  the  assumption  of  a  principle  which 
was  fundamentally  erroneous.  The  pathologists,  be- 
longing to  all  the  UMir  sects,  which  are  mentioned  above, 
however  they  may  diff*er  in  the  detail  of  their  opinions, 
or  however  dissimilar  their  final  conclusions  may  be, 
atill  th^  all  agree  in  appealing  to  the  powers  and  func- 
tions of  the  living  body,  as  the  basis  of  their  respective 
systems ;  and  they  all  admit,  that  these  powers  depend 
upon  certain  properties  peculiar  to  them,  and  whidi  do 
not  exist  in  any  other  natural  objects.  The  chemists 
and  mechanicians  proceeded  in  a  different  manner. 
They  supposed  that  the  living  body  was  possessed  of 
precisely  the  same  Qualities  with  inanimate  matter,  and 
that,  considered  botn  as  a  whole,  and  with  rdadon  to 
its  individual  parts,  its  operations  were  exactly  similar 
to  what  would  have  resulted  firom  the  action  of  the 
aame  mass  of  matter,  endowed  with  the  same  physical 
properties.  We  are  now  oonviaoed  of  the  fallacy  of 
this  opinion  ;  and  every  additional  fact  and  observation 
tends  to  establish  the  contrary  doctrine,  that  the  living 
iody  has  fiMnilties  peculiar  to  itaaU^  and  that  altiiiough 


it  rs  not  exempted  from  the  laws  which  affect  inani-  Pathoiofr. 
mate  matter,  yet  that  they  are  of  secondary  importance  ^^V*^ 
only,  and  are  not  unfrequendy  either  counteracted  or  ' 

supprefised  by  the  former. 

The  doctrines  of  the  humoral  pathology  composed  Hamoni 
the  foundation  of  the  first  mediod  hypotheses  withpathoiog). 
which  we  are  acquainted ;  they  are  maintained  by  Hip- 
pocrates in  all  his  writings ;  he  seems  to  have  received 
them  ftcfm  his  predecessors,  and  he  transmitted  them  to 
his  followers,  by  whom  they  were  implicitly  adopted, 
with  no  important  variation,  .until  the  time  of  Galen. 
Galen  professed  to  be  in  all  respects  the  disciple  of 
Hippocrates ;  he  set  out  from  the  same  general  prin- 
ciples, and  pursued  the  same  train  of  reasoning;  yet  he 
carried  his  speculations  so  much  beyond  those  of  his 
master,  and  entered  so  much  more  into  minute  detail 
concerning  them,  that  he  is  always  referred  to  as  the 
standard  authority  on  the  subject  of  the  humoral  pa^ 
thology.     In  our  historical  sketch,  we  have  given  a 
brief  outline  of  the  tenets  of  Hippocrates  and  Galen. 
We  observed  that  they  assumed,  as  the  first  principle  of 
their  hypotheses,  and  one  which  they  conceived  to  be 
incontrovertible)  that  the  primanr  change  in  all  diseas- 
es is  an  alteration  in  the  state  of  the  fluids,  connected 
with  their  supposed  inherent  properties,  and  the  nature 
of  their  component  parts  or  elements.     It  is  not  very 
easy  to  ascertain  the  origin  of  these  opinions ;  they  ap- 
pear, in  some  measure,  to  have  depended  upon  the  sen- 
sible properties  of  the  substances  in  question,  but  pro- 
bably also,  in  no  small  degree,  upon  certain  obscure 
and  mystical  notions,  derived  from  the  earliest  periods 
of  antiquity,  in  themselves  incorrect,  and  bearing  a  veiy 
remote  relation  to  the  actions  of  the  animal  economy. 
So  seducing,  however,  were  the  refined  speculations  of 
Galen — so  powerful  was  the  impression  which  he  pro-, 
duced  upon  the  lyhole  range  of  medical  science,  and  so 
little  were  mankind  in  the  habit  of  mvestigating  facts, 
and  of  drawing  legitimate  deductions  from  them,  that 
the  humoral  hypothesis  remained  without  ever  being 
called  in  question  for  many  ages.,  and  continued  to  en- 
joy a  considerable  share  of  its  original  reputation  even 
to  the  middle  of  the  last  century.     The  exertions  oithe 
chemists  and  the  mechanicians  shewed  tlie  insufficiency 
of  numy  of  its  parts,  and  for  a  time  diverted  the  cur- 
rent of  opinion  into  a  new  channel,  yet  their  own  weak- 
ness was  at  length  discovered,  and  the  doctrines  of  the 
humoralists,  although  with  some  modifications,  again 
acquired  {he  ascendency.     The  pathological  system  of 
Boerhaave,  which  was  formed  prctfessedly  u]K>n  eclecUc 
principles,  clearly  proves  the  influence  which  was  still 
attached  to  the  supposed  alteration  of  the  properties 
of  the  fluids,  and  as  exhibiting  the  latest  and  most  con- 
sistent view  of  the  subiect,  and  one  which  was  brought 
forwards  by  a  man  of  the  first  talents  and  acquirements, 
it  may  not  be  improper  to  give  a  brief  outline  of  its 
most  important  parts. 

Boerhaave  regarded  the  animal  system  as  endowed  Bwrbn'^'* 
only  with  the  physiecd  properties  of  matter,  and  exhr-  ptibojg'- 
biting  nothing  specific  in  its  nature  and  constitution, 
except  what  immediately  depends  upon  its  medianieal 
arrangement,  or  the  operation  of  its-  parts  upon  each 
other.  He  professes  to  commence  with  the  considera- 
tion of  the  most  simple  diseases ;  but  this  simplidqr 
consist^  not  in  the  nature  of  the  actions  which  consti- 
tute the  morbid  changes,  but  in  the  structure  of  the 
parts  which  are  affected.  These  he  supposes  to  be  the 
minute  fibres  of  which  the  body  is  composed,  which 
are  made  up  by  the  mere  mechanical  cohesion  of  its  ul- 
timate particles,  by  the  intervention  of  a  cementing 
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Pathologj^  ghiten.    {Ar)hor,  fil.)    Thia  doctrine,  which  was  pro-  elapsed  ftom  the  first  pablication  of*  his  aphorinns  to  Pathof<«jr, 

* '  bably  considered  by  Boerhaave  as  a  simple  exposition  his  death,  a  period  of  many  years,  which  was  spent  by  "^-nr*^ 

of  facts,  too  obvious  to  be  controverted,  we  now  re-  him  in  the-active  prosecution  of  iqedical  science,  he  in- 

^o^dascompletelyhjrpothetica],  and  entirely  falladous.  troduced  very' few  improvements  upon  the  original 

It  forms,  however,  the  basis  of  his  system ;  and  proceed-  work.   To  this  cause,  among  others,  we  are  to  attribute 

ing  upon  the  supposed  existence  of  this  simple  fibre,  the  rapid  decline  of  his  system,  which  from  being  al- 

he  next  assigns  to  it  certain  properties  of  a  purely  me-  most  universally  adopted  as  the  basis  of  pathological 

chanical  nature,  and  imagines  what  will  be  tneir  opera-  reasoning,  was  m  the  space  (^  a  few  years  completely 

tion  in  the  production  of  disease.     Hence  are  deduced  abandoned. 

two  great  classes  pf  diseases,  those  of  a  weak  and  re-  We  shall  be  more  sensible  of  the  change  which  was  Gaubias*^ 
laxed  fibre,  and  those  of  a  rigid  and  elastic  fibre ;  and  gradually  taking  place  in  medical  hypothesis,  by  refer-  pathology, 
the  causes  are  pointed  out  by  which  these  opposite  states  ring  to  the  works  of  Gaubius,  Who  was  the  pupil  and 
are  induced,  and  the  means  by  which  they  may  be  re-  successor  of  BoerhaaVe,  and  who  adopted  many  of  his 
medied.     From  the  fibres  we  come  to  the  vessels  and  opinions  respecting  the  nature  and  composition  of  the 
viscera ;  and  regarding  these  as  possessed  of  mere  me-  body.     He  classed  diseases  according  to  the  difference 
chanical  properties,  and  without  any  consideration  of  in  the  parts  whid)  they  affected,  rather  than  from  any 
their  actions  and  functions,  as  forming  part  of  the  living  difference  in  their  operation  upon  the  powers  and  func-i 
system,  we  have  their  diseases  divi&d  into  the  classes  tions,  and  consequently  divided  them,  in  the  first  in-< 
dT  relaxation  and  rigidity,  depending  respectively  upon  stance,  into  aff*ections  of  the  solids  and  of  the  fiuids. 
a  defect  or  excess  <yf  the  cohesive  power  of  the  fibres.  He  commences  by  the  most  simple  diseases,  and  b'ke 
Having  thus  considered  the  nature  of  the  solids,  we  his  predecessor,  he  conceives  this  simplicity  to  de^nd 
next  proceed  to  that  of  the  fluids,  which,  as  being  the  upon  the  nature  of  the  parts  which  are  their  seat,  rather 
most  easily  changed  in  their  qualities,  and  as  being  than  upon  the  nature  of  their  actions.     He,  however, 
more  expctted  to  the  influence  of  external  agents,  are  makes  an  important  addition  to  the  former  system,  in  . 
generally  the  more  immediate  cause  of  morbid  action,  introducing  the  living  solid  among  the  primary  consti- 
In  his  arrangement  of  the  changes  which  the  fluids  ex-  tuents  of  the  body,  and  in  conceiving  the  vital  force  as 
perience,  he  unfortunately  proceeds  as  in  the  case  of.  an  inherent  property  of  certain  parts,  in  the  same  man- 
the  solids  ;.  instead  of  founding  it  upon  actual  observa-  ner  that  elasticity,  gravity,  attraction,  &c.  are  of  other 
tion  of  their  properties,  he  lays  down  certain  abstract  kinds  of  matter.     It  must  indeed  be  acknowledged^ 
principles  respecting  them,  deduced  from  their  suppos-  that  his  ideas  respecting  the  nature  of  this  vital  force 
ed  inherent  pnysicaT qualities.     As  our  fluids  are  formed  are  not  well  defined,  eimer  as  to  the  organ  by  which  it 
from  the  ingesta,  and  those  are  all  ultimately  derived  is  exercised,  or  the  connexion  which  it  bears  to  the 
from  the  products  of  vegetables,  he  conceives  that  they  other  powers  and  properties  of  the  body.     He  had  no 
will  still  retain  their  onginal  properties.    Hence,  it  is  accurate  notions  of  tne  diff*erence  between  muscular 
concluded,  that  under  the  circumstances  to  which  they  contraction  and  nervous  sensibility,  as  depending  re- 
are  exposed  in  the  body,  the  fluids  will  be  liable  to  ac-  spectively  upon  the  specific  properties  of  ue  muscular 
quire  either  an  acid,  a  glutinous,  or  an  alkaline  tenden-  fibre  and  the  nervous  matter,  but  he  considered  the 
cy«  according  to  the' materials  of  which  th^  are  form-  vital  force  as  one  imdivided  power  residing  generally 
ed,  and  the  actions  to  which  they  are  exposed ;  and  from  in  all  parts  of  the  body,  existing  in  various  c&grees,  but 
this  circumstance  we  derive  the  foundation  for  an  ar-  ,  always  of  one  description.    The  influence  which  it  pos- 
rangement  of  diseases,  in  relation  to  the  chemical  and  sesses  over  the  state  of  the  functions  constitutes  a  fre« 
physical  condition  of  the  fluids.     It  is  scarcely  neces-  quent  cause  of  disease ;  but  all  the  irregularities  or 
sary  to  observe,  that  these  states  of  the  fluids  are  un-  changes  of  which  it  is  conceived  to  be  susceptible,  are 
founded  ;  that  the  existence  of  an  «cid  or  an  alkali  is  those  either  of  excess  or  of  defect ;  the  first  bringing  on 
merely  confined  to  particular  parts— ^exists  in  a  slight  the  state  of  irritability,  the  latter  that  of  torpor,  and 
degree  only — and  never  forms  an  essential  character  of   accordingly  these  form  the  two  classes  of  diseases  which 
the  constitution ;  and  that  the  gluten  is  altogether  im-  depend  upon  the  affections  of  the  vital  fixrce.    In  de- 
aginary.  termining  the  causes  of  these  two  conditions,  the  au» 
The  next  principle  which  is  employed  in  the  classi-  tlior  enumerates  many  circumstances  of  a  mechanical 
fication  of  diseases,  the  force  of  the  circulation,  or  the  nature,  which  we  now  conceive  to  be  but  little  connect- 
rapidit^  of  the  motion  with  which  the  blood  passes  ed  with  the  subject,  while  he  overlooks  many  of  those 
through  the  different  parts  of  the  body,  is  derivea  from  points  which  we  ^ould  be  disposed  to  regard  as  much 
a  more  correct  principle,  and,  to  a  certain  extent,  has  a  more  essential. 

real  existence;  these,  however,  compose  only  a  small  In  the  remaining  part  of  his  arrangement,  Gaubius 

part  of  the  whole,  and  even  tlieir  operations  are,  in  proceeds  upon  a  method,  in  its  general  principles,  veiy 

some  measure,  deduced  from  the  preceding  incorrect  simOar  to  that  of  Boerhaave.     He  divides  Uie  solids 

and  fallacious  data.     !n  all  these  doctnnes,  concerning  into  containing  and  instrumental ;  the  first  including 

the  primary  cause  and  origin  of  disease,  we  observe  very  the  vessels  and  cavities  of  all  kinds,  which  are  adapted 

little  reference  made  to  the  body,  as  possessing  any  to  be  the  recipients  of  other  substances,  the  latter  sig- 

powers  peculiar  to  itself,  or  different  from  those  that  nifying  the  instruments  or  organs  by  which  our  func- 

belong  to  inanimate  matter;  and  we  may  therefore  tions  are  immediately  exercised.     The  morbid  affec- 

condude,  that  any  pathological  positions  that  are  found-  tions  of  each  of  these  stnictures  are  then  enumerated, 

ed  upon  them  must  be  entirely  erroneous.     Consider-  but  this  enumeration  is  founded  entirely  upon  mecha- 

ing  die  extensive  information  which  Boerhaave  posses-  nical  principles ;  and  however  ingeniously,  and  even 

sed,  and  the  candour  with  which  he  regarded  tne  sys-  correctly,  it  may  appear  to  be  deduced  ftota  a  theore- 

tems  of  his  predecessors,  it  is  remarkable  that  he  paid  tical  view  of  the  nature  of  the  parts,  it  will  be  found* 

so  little  attention  to  the  opinions  that  were  gaining  to  have  very  little  relation  to  the  actual  phenomena  of 

ground  among  his  contemporaries  respecting  the  speci-  disease.     After  the  consideration  of  the  solids,  we  pro- 

fic  powers  of  vitality ;  so  tnat  during  the  period  whidi  ceed  to  the.  fluids;  and  theur  diseases  are  amoiged^  as  in 
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the  former  jii8tAiioe»  luseofding  to  Ae  medumical  or. 
chemical  piifNvtieS' whiqb  «ce  Gonceivied  n^tufally  to 
belong  tolhesOj  and  the  necessary  deviation  from  these 
propertiesto  which  ibey  are  liable  .under  the  circum- 
stances in  ^vhich  thev  are.placecl.  Of  these  propei^ies^ 
some  are  deduced  m>m  mechanical, ,  and  others  from, 
chemical  prki^iples ;  but  so  h'ttle  were  the  former  ap- 
plicable to  the  eubiectin  questionj  and  so  imperfect 
were  the  doctrines  that  were  generally  received  on  the. 
latter,  that  there  is  peshaps  scarcely  a  single  pne  of  all 
the  supposed  cases  that  has  any  real  existence. 

The  mtcoduction  of.  the  vital  prind^de  as  an  agent 
in  the  (^peratioas  of  the  animal  economy,  almost  ne*. 
cessarOy  induced  a  greater  attention  to  the  stato  of  the 
solids,  in  opposition  to  that  of  the  fluids.  Whatever 
ma^  be  the  nature  of  this  principle,  or  the  laws  of  its 
action,  the  mind  was  impressed  with  the  idea  of  it  be- 
ing mi»*e  immediately  attached  to  the  solids  than  to 
the  fluids ;  abd  it  was  difficult  to  conceive  of  the  e;d8t» 
enoe  of  any  qualities  of  this  kind  residing  in  a  body 
that  was  not  possessed  of  an  organized  structure.  The 
writings  of  EUu^livi  had,  for  some  time  before  this  pe« 
riod,  direct^  the  investigations  of  physiologistii  to  tliis 
part  of  the  aaiaaal  economy,  and  Imd  led  them  to  re^ 
gard  the  csondition  of  the  solids  as  the  flrst  step  in  the 
ooi^oreal  actions,  both  in  health  and  in  duease.  The 
principles  which  were  developed  in  his^trcatise  on  the 
moving  fibre,  were  original  and  ingenious;  and  al« 
thouffh  .some  of  his  fundamental  positions  are  -com- 
pletdy  eironeoust  yet  his  general  conolusions  are  in 
many  respects  just,  and  they  had  the  efiect  of  shaking 
the  credit  of  the  system  which  .had  been  uniformly 
adopted  for  so  many  ages. 

Baglivi  siqmoses  that  the  regular  action  ^nd  well- 
being  of  the  numan  frame  depends  upon  the.preserva-  • 
tion  of  the  due  equilibrium  between  the  sob'da  and  the 
fluids ;  and  he  farther  supposes  that  there  are  two  pri- 
mary sources  or  origins  of  motion,  the  heart  and  the 
membmnes  of  the  brain.  All  the  solids  are  cinnposed 
of  fibres^  and  these  fibres  are  of  two  kindsj  musciilar 
and  membranous ;  the  former  of  them  competing  the 
aubetanoe  of  the  muscles,  the  tendons,  and  the.  bones ; 
the  latter  composing  the  membranes  of  all  descriptions, 
As^the  heart  is  the  centre  of  the  muacular  organs,  and 
gives 'motion  to  all  its  parts,  so  the  dura  mater  is  ima* 
gined  to  be  that  of  the  laembranes;  and  to  thismption 
or  oscillation,  as  it  is  styled,  are  attributed  the  opera« 
tions  of  the  nerves,  andtlteir  powers  of  action  upon 
the  other  parts  of  the  body.  The  fibres  differ  nv^teri- 
ally  in  dimrent  individualsy  according  to  age,  sex,"  tem- 
perament^  habits  of  lifis^  and  various  other  internal  >and 
external  cireumstances ;  and  are  either  hard  or  soft, 
tense  or  relaxed,  tenacious  or  brittle,  in  cCMisequenoe 
of  the  above  causes.  Frmn  these  vanotions  in .  the  stato 
of  the  fibre^  are  dedueed  the  various  conditions  of  the 
fluids :  and  he  enlarges,  with  much  ingeuuitj,  upon 
the  way  in  which  the  blood  and  the  secretions  may 
have  their  physical  and  chemical  properties  affected,  by 
the  nature  and  the  degree  of  the  motion  impresseo 
upon  them  bv  the  actimi  of  the  moving  fibres.  From 
these  principles  he  derived  the  conclusion,  a  oonclu-f 
sion  directly  at  variance  with  the  hypothesis  |;enerally 
received  at  that  time,  that  the  state  of  the  solids  is  the 
BMMt  firequent  primary  cause  of  disease,  and  that  they 
affect  the  -fluios  mu^  more  than  these  can  affect  the 
iolida. 

Although  it  appears  that  Baglivi's  dpctrinea  werei 
extensively  inculcated,  and  acquired  a  great  share  of 
pttbliGifty>  yet  the  immediatoeffect  which  they  l^uced 


iqpon^pajtholqgy  w^s  xiU.  vefy  considerable,  a  drcuttt-  Fatboio^. 
il»npe  ciirlvch  nwiy  b^  attributed^  n^  no.sin^U  dj^gree,  to  ""^r^ 
the  erroneous  pp^nions  with  which  they  were  blended, 
on  ma^y  .points  botl^  of  anatomy  tmd  of  physiology ; 
errors  which,  it  may  be  presiimed,  wouUt  have  l^ien 
corrected,  had  t^e  life  of  the  author  been  prolonged. 
It  is  however  pertain,  that  the  .solids  from  this  time  be- 
came gradually  the  objects  of  more  attention ;  while,  on 
the  contrary,  the.  doctrines  of  the  humoral  pathology  were 
muc^  ippdified,  and  received  with  more  reserve,  until 
the  complete  system  of  the  solidists  was  perfected  bv 
.CuUen.  This  celebrated  man  lived  at  a  time  which 
was  favourable  to  the  development  pf  new  doctrines, 
and  he  possessed  a  turn  of  mind  well  adapted  to  the 
^nius  of  his  age.  The  discoveries  that  had  taken  place 
in  the  various  branches  of  natural  philosophy  hadtend* 
ed.to.  destroy  that  implicit  veneration  fpr  the  wisdom  of 
i^tiquity,,  which  had  for  many  centuries  opposed  an  in- 
/nuTuountable  ban'ier  to  all  improvement,  whQe  both 
jthe  education  and  telents  of  Ciulen  led  him  to  depend 
more  upon  the  results  of  his  own  observation,  and  the 
deductipns  of  his  own  understanding,  than  upon  Uie 
precepts  of  the  schools,  which  had  been  hand^  down 
from  generation  to  generation,  and  were  adopted  rather 
from  authority  than  irom  conviction. 

The  change  in  pathological  opinions,  from  the  hypo-  stehrihj- 
^eses  of  the  .m^^Jumi^ians  and  ch^^niists  to  that  of  the  poihesis. 
^pirijtualists,  was.acconiplished  about  the  same  time  with 
the  onc!  which  we  .have  mentioned  above.  Although, 
.as  was  remarked  in  the  former  .part  of  this  article,  some 
symptonu  of  this  doctrine  may  be  traced  in  t!ie  older 
writers,  .and  the  .existence  of  the  archeus,  or  the  intel- 
ligent superintending  principle,  was  explicitly  brought 
forward  by  Van  Helmont ;  yet  it  was  scarcely  advan- 
i«d  in  a  systematic  manner,  or  in  a  matured  form,  be- 
fore the  time  of  Stahl.  Convinced  of  the  insufficien- 
cy of  all  former  hypotheses  to  account  for  the  opera- 
JUons  of  .the  animal  economy,  Stahl  discarded  at  opce 
all  the  speculations  that  were  founded  upon  physical 
jirinciples,  and  formed  a  new  doctrine  of  vitality,  in 
whioh  the  actions  were  all  referred  to  a  rational  soul, 
4)ervading  the  system,  directing  its  functions,  r^iairing 
Sh<^  iijunes  which  it  experiences,  and  resisting  the  dan- 
gers which  threaten  its  destruction  This  doctrine  was 
probably  derived  from  the  nature  (^vnt)  of  Hippo- 
crates, a  term  which  was  employed  by  hhn  and  bis 
^disciples,  in  a  vague  and  indetenninate  sense,  referring 
partly  to  the  effects  that  were  observed  to  take  plAc^ 
and  partly  to  the  cause  producing  them,  but  which 
seems  to  have  been  employed,  rather  as  a  method,  of 
expressing  a  series  of  phenomena,  than  with  any  inten- 
tion of  explaining  their  nature  or  wi^. 

The  leaning  doctrine  of  the  Stahlian  hypothesis,  so 
far  as  respects  the  operation  of  disease,  was,  that  in- 
dependently of  the  pnysical  condition  of  the  body,  the 
soul  influences  the  action  of  the  system,  and  produces 
in  it  certain  changes,  which  have  a  direct  tendency  to 
obviate  the  iiyurious  effecte  which  might  otherwise  en- 
sue. The  iUustralion  of  thia  hypothesis,  and  the  proofs 
o£  it  that  were  advanced^  were  numerous  and  striking, 
but  they  all  proceeded  upon  the  fundamental  error  dT 
attributing  to  a  certain  power  or  principle  residing  m 
the  body,  effects  which  depend  upon  its  original  con- 
stitution, presenting  indeed  the  most  remarkable  indi- 
cations of  inteUigenoe  in  the  animal  ecodomy,  but 
which  cannot  be  supposed  to  be  produced  by  any  agent 
which  forms  an  essential  part  of  the  system  itaelt.  Ano- 
ther great  error  into  which  Stahl  fell  in  the  original 
frt^H'ffh^^^  of  his  hypothesis,  an  error  whidi  has 
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Pathology/  pervaded  Um  wntinga  of  all  his  followers,  and  even 
many  of  the  modems,  who  adopted  his  views  in  a  very 
psrttal  degree  only^  is  confounding  the  physical  with 
the  final  cause  of  many  of  the  operations  of  the  animal  • 
economy.  The  method  whidh  they  adopted  in  their 
physiological  and  pathological  inquiries,  consisted  in  an 
attempt  to  aceonnt  for  all  the  fiwts  which  th«r  observ- 
ed, not  by  investigating  the  circumstances  under  which 
they  occurred,  and  in  this  manner  assigning  to  each  of 
them  dieir  proper  physical  cause,  but  in  attributing 
them  all  to  the  operation  of  an  assumed  principle, 
which  at  once,  in  the  most  summary  manner,  removed 
every  difficulty,  and  put  a  stop  to  the  necessity  of  any. 
£uther  inquiry*  It  had  consequently  an  injurious  ef- 
fect upon  the  promas  of  science,  both  by  directing  the 
attention  to  a  fallacious  object  and  by  causing,  the 
mind  to  rest  satisfied  with  the  supposed  discovery  €^ 
truth,  when  in  fact  no  new  information  had  been  ac« 
quired.  This  injurions  effect  was  extended  to  medi- 
cine ;  for  as  the  actions  of  the  body  were  all  supposed 
to  depend  upon  the  operation  of  a  rational  principle, 
that  had  the  power  of  preventing  or  correcting  all  mor* 
bid  affections,  Uie  interference  of  art  could  be  of  little 
avail,  and  was  as  likely  to  prove  hurtful  as  benefi- 
cial. 

The  Stahlians  professed  indeed  to  pursue  the  plan 
originally  proposed  by  Hippocrates,  of  endeavouring, 
in  all  instances,  to  follow  the  indications  c£  nature,  a' 

5 Ian  which  has  been  adopted  by  many  of  the  most  ju- 
icions  of  the  modem  practitioners ;  but  there  is  a  f un- 
dmemal  difference  between  the  two  systems.  In  the 
cat  caae  we  observe,  as  a  matter  of  fact,  that  the 
oorporeal  functions  are  so  arranged,  and  are  adapted- 
in  such  a  manner  to  each  other,  from  the  original  con- 
struction of  the  body,  that  certain  actions  necessarily 
tend  to  the  well-being  of  tlie  whole,  and  not  only  pre- 
serve the  machine  in  its  perfect  state,  but  even  have 
the  power  of  correcting  some  of  its  irregularities.  The 
Stohliana  proceeded  upon  a  principle,  which  differed 
fiom  the  above,  not  merely  in  degree,  but  in  its  very 
nature.  They  set  out  by  assuming  the  existence  of  a 
specific  power  or  &culty,  essentially  different  from  any 
other  of  the  physical  properties  of  matter,  and  indeed- 
conceived  to  be  necessarily  of  an  immaterial  nature, 
which  had  the  office  of  regulating  all  die  corporeal 
opecations,  and  unless  some  extraneous  circumstance 
interfered,  it  was  concluded  that  this  principle  was 
always  competent  to  its  office.  The  practice  of  medi- 
dne  consequently  was  reduced  within  very  narrow 
limits,  and  consisted  in  nothing  more  than  preventing* 
any  undue  interference,  and  in  peimitting  the  ope- 
ntiona  of  the  rational  soul  to  pursue  their  natural 
eoorse.  In  fevers,  for  example,  every  stage  of  the 
disease  was  conceived  to  answer  some  useful  purpose, 
and  although  it  might  be  aggravated  by  an  improper 
oondition  of  the  body,  or  from  something  unfavoora-- 
ble  in  the  circumstances  in  which  the  patient  was 
placed,  yet  the  physician  was  merely  to  attempt  the 
removal  of  this  irregularity.  He  was  not  to  endeavour 
to  ]put  a  stop  to  the  disease,  aa  it  was  concluded  to  be 
excited  for  some  important  purpose;  and  as  it  is  al- 
ways easy  in  medidhe  to  produce  fiicts  in  favour  of 
any  theory,  numerous  examples  were  cited  to  prove 
the  injurious  consequences  that  resulted  from  cutting 
short  fevers,  or  from  prematurely  curing  diseases  of 
all  descriptions,  and  patients  were  persoaded  to  en- 
dure loadssome  and  painful  complaints,  and  even  to 
welcome  them  as  the  most  benefic£fd  dispensations. 
*  By  a  teBeKeace  to  the  writings  of  the  Stahlians,  it 


CINE.  677 

appears  that  this  inertness  in  practice,  which  might  Pathology. 
be  suspected  as  the  natural  consequence  of  their  prin-  '•■nr"*' 
dples,  actmlly  existed,  for  we  £nd  that  they  uniform-* 
ly  opposed  all  interference,  as  they  termed  it,  with  the 
efforts  of  naturo;  that  they*  discarded  the  employment 
df  all  active  remedies,  and  even  sometimes  encouraged 
the  pragreas  lof  certain  diseases,  from  an  opinion  of 
their  sidutary  tendency.  The  use  of  the  Fnmvian 
bark  in  intermittents  was  long  regarded  hj  this  sect  as 
unsafe;  they  aeldom  yentuxra  upon  copious  evacua- 
tions, they  wero  afiraid  of  emnloymg  the  cooling  treat- 
ment in  febrile  diseases,  and  in  general  can  scarcely 
be  said  to  have  introduced  a  single  improvement  into 
the  piactice  of  medicine,  except  what  rnnlted  from  the 
omission  of  various  useless,  and,  m  some  cases,  iigu« 
rious  plans  of  treatment,  winch  had  been  employed  by 
their  predecessors.  In  one  department  of  the  art, 
however,  the  value  of  their  exertions  must  be  allowed 
to  have  been  considerable;  the  description  of  the  phe* 
nomena  of  disease.  Their  leading  principle  being  to 
permit  all  affections  to  run  their  natural  course,  and  to* 
do  nothing  more  than  prevent  Uieir  'irregularities,  they 
would  necessarily  enjoy  the  most  favourable  opportu* 
nities  of  observing  the  progress  of  disease,  while  at  the 
same  time  their  attention  was  directed  almost  exdu- 
Mvely  to  this  subject.  Some  of  our  most  esteemed 
writers  on  symtoroatology  and  semeiology  will  accord- 
ingly be  found  either  among  the  professed  Stahliansy 
or  among  those  who  embraced  the  essential  part  of 
their  doctrine,  for  many  who  wore  direct  opposers  of 
the  metaphysical  language  in  which  the  hypotheda 
was  originally  dothed,  adopted  its  general  views  and 
prindples,  so  far  as  to  admit  of  the  superior  effects  of 
the  vis  medieairix  ntdurm,  to  the  roost  judicious  efforts 
of  art,  when  applied  with  the  intention  of  opposing  or 
interrupting  the  progress  of  this  salutary  operation. 

The  fon&esa  tor  metaphysical  and  abstruse  reason- 
ing, which  seems  so  natural  .to  men  of  an  inquiring 
turn  of  mind,  probably  tended  to  give  the  Stahlian> 
doctrine  a  degree  of  publicity,  to  which  it  was  fhim  its 
inherent  merits  but  httle  entitled,  while  this  same  pro* 
perty  had  the  effect  of  rendering  it  leas  easy  to  detect 
Its  fiillacy.  It  accordingly  eadtnl  great  attention,  and 
met  with  many  supporters,  and  although  thero  are  no 
persona  at  the  present  time  who  embrace  it  in  its  full 
extent,  or  under  the  form  in  which  it  was  originally 
proposed,  yet  a  very  numerous  sect  may  be  ocmsidered 
as  having  sprung  from  it;  and  its  influence  upon  m^ 
dical  hypotnesis  may  be  traced  even  in  the  writings  of 
our  opntemporaries. 

We  have  already  remarked  that  there  is  a  connez* 
ion  between  the  spirittudists  and  the  vitalists,  so  diat 
it  is  difficult  to 'decide  into  which  of  these  classes  cer- 
tain individuals  ought  to  be  placed.  The  methods 
upon  which  they  profess  to  proceed  are  indeed  essen« 
tially  different,  in  as  much  as  the  former  begins  by 
assuming  an  hypothetical  prindple,  for  the  purpose  of 
explaining  the  poenomena,  whmas  the  latter  attempts 
to  explain  these  phenomena  solely  by  these  faculties  or 

S)wers  which  essentially  bdong  to  the  living  body, 
ut  we  may.  easily  conceive  that  these  opposite  systems 
may  lead  to  similar  conclusions,  and  wat  the  same 
principle  which  is  assumed  by  one  writer  as  caav»* 
niently  explaining  the  phenomena,  may  by  another  be 
supposed  to  have  an  actual  existence.  In  this  kind  of 
intermediate  state,  as  forming  a  link  between  the  two 
dasses,  may  be  placed  Brown  and  Darwin. 

Both  the  personal  character  of  Brown,  and  the  spi«  Brown*s 
rit  of  his  writings,  render  it  probable  that  he  waa.  not  bjpothcvis., 


Its  leading 
doctrines. 
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T^t'^'  ■  *""  observtr  of  fkctff,  «nd  that  his  system  is  to  be 
r^^rded  irmther  as  the  offspring  of  a  powerful  mind^ 
that  had  seized  upon  a  lew  leading  points,  and  had 
pushed  them  far  beyond  the  limits  ot  correct  induction, 
than  as  the  matured  result  of  patient  researdi,  found- 
ed upon  a  cautious  ^neralization  of  well  ascertained 
phenomena.  The  8imi>lici^  of  the  doctrine  would  be 
astronp^  argument  iiV'its  favour,  could  the  basis  on 
which  It  stands  be  fully  established,  but  upon  ezamin- 
in^  its  foundation  we  are  led  to  observe^  tnat  much  of 
this  alleged  merit  consists  in  the  employment  of  a  few 
terms  not  very  definite  in  their  acceptation,  and  which 
are  convertible  to  a  variety  of  purposes. 

The  most  important  of  Brown's  general  principles 
may  be  comprised  in  the  following  propositions.    As 
inanimate  matter  exhibits  certain  powers  on  which  its 
actions  depend,  so  living  beings  possess  a  specific  prin« 
ciple  or  power  from  wmch  their  appropriate  functions 
originate ;  to  this  the  name  of  excitability  is  applied. 
Different  individuals  possess  different  degrees  of  exci- 
tability, or  at  least  are  more  or  less  affected  by  those 
causes  which  act  upon  this  quality.    Every  circum- 
stance, either  internal  or  external,  which  in  any  way 
affects  the  living  animal,  is  called  a  stimulus,  and  con- 
tributes to  expend  a  portion  of  the  excitability.     Upon 
the  proper  action  of  these  stimuli  depends  the  due  de- 
velopment of  the  vital  powers;  if  they  be  applied  in 
too  great  a  degree,  the  excitability  is  too  speedily  ex*' 
pended,  the  animal  becomes  exhausted,  and  falls  into  a 
state  of  indirect  debilitu.     If,  on  the  contrary,  there  be 
a  deficiency  of  stimulus,  the  powers  of  lite  fail  from 
the  want  of  being  called  into  action,  a  state  of  direct 
debility  ensues,  and  the  excitability  becomes  pretema- 
turally  accumulated.    The  two  kinds  of  debility,  al- 
though considerably  similar  in  their  eff*ects,  are,  as  it 
appears,  totally  opporite  in  their  causes :  when  the  body 
suffers  from  the  want  of  food,  it  falls  into  a  state  of 
direct  debilitv,  but  if  the  system  has  been  unusually 
excited  by  a  large  quantity  of  wine,  and  a  state  of  lan- 
guor follows  from  this  cause,  the  condition  thus  in- 
duced is  a  state  of  indirect  debility;  the  first,  there- 
fore, is  from  defect,  the  latter  from  excess  of  excite- 
ment.    The  state  of  the  body  with  respect  to  sensi- 
bility is  always  the  same  in  kind,  and  capable  of  no 
difference  except  in  degree,  so  that  there  is  no  varia* 
tion  in  the  state  of  the  Mime  individual,  except  what 
depends  upon  the  greater  or  less  quantity  of  excitabilihr 
which  is  called  forth  at  different  periods.      Accord- 
ing to  the  hypothesis,  as  it  was  originally  delivered 
by  Brown,  the   portion   of  excitability  possessed  by 
each  individual  was  allotted  to  him  at  his  birth,  nor 
could  the  original  stock  by  any  means  be  increased. 
From  some  cause,  however,  which  is  not  well  explain- 
ed, it  cannot  be  expended  at  more  than  a  given  rate, 
without  producing  a  morbid  condition  of  the  body, 
and  if  from  any  cause  this  rate  be  exceeded,  a  certain 
portion  of  time  is  requisite  to  restore  the  balance  be- 
tween the  supply  and  the  deficiency.     Another  of  the 
original  tenets  was,  that  the  excitability  resides  both  in 
the  muscles  and  in  the  nerves,  and  that  its  quantity  in- . 
the  different  parts  of  the  body  exists  always  in  the 
same  proportion  with  relation  to  each  other,  so  that  if 
by  any  cause  it  becomes  excessive  or  defective  in  any 
organ,  it  likewise  becomes  excessive  or  defective  in 
<  every  other  part,  according  to  the  natural  balance 
which  exists  between  them. 

Psthology.  Among  the  most  important  pathological  doctrines  of 
Brown,  is  the  position  that  all  diseases  depend  simply 
upon  the  excess  or  defect  of  excitability,  and  may  all 
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therefore  be  divided  into  two  dassee,  to  which  be  ni-  Patbokfff. 
plied  the  name  of  sthenic  and  asthenic,  and  that  the  ^^*^*' 
principal  generic  difference  of  the  diseases  of  each  class 
consists  in  the  parts  which  they  affect,  modified  by  pe« 
culiarities  of  temperament,  sex,  age,  habits  of  life,  &c. 
The  action  of  remedies  is  to  be  diivcted  solely  for  the 
removal  of  one  or  other  of  these   states  of  debility ; 
they  never  operate  in  any  specific  manner,  and  tfaiey 
differ  only  in  the  greater  or  less  degree  of  their  effects. 
A  most  important  and  much  controverted  principle 
was  respecting  the  existence  of  any  thing  which  could 
be  called  a  direct  sedative,  the  possibility  of  which  was 
absolutely  denied  by  the  Brnnonians.     The  substances 
which  are  commonly  classed  under  this  denomination, 
they  conceive  to  be  either  feeble  stimulants,  apparent- 
ly producing  sedative  effects,  but  this  only  with  rela- 
tion to  the  greater  activity  of  other  substances,  or  sti* 
mulants  which  possess  the  power  of  very  rapidly  in- 
ducing the  state  of  exhaustion,  so  that  the  period  of 
stimulation  is  overlooked,  or  is  confounded  with  their 
secondary  effect,  that  of  indirect  debility.    We  may 
remark  that  the  excitability  of  Brown  is   supposed 
to  be  attached  both  to  the  musdes  and  to  the  nerves, 
or  that  the  power  of  motion  in  the  one,  and  of  sensa- 
tion in  the  other,  belong  to  the  same  principle,  and 
that  this  principle  is  so  diffused  over  all  parts  of  the 
system,  that  the  two  faculties  keep  pace  with  each  ^ 
other,  and  in  the  same  individual  are  always  augment-  ' 
ed  or  diminished  in  the  same  ratio. 

The  principles  that  are  maintained  by  Darwin  in  his  Darwin'f 
Zoonomia,  are  fundamentally  the  same  with  those  dt^s^iKuu 
Brown ;  but,  in  consequence  of  the  different  character 
and  disposition  of  the  author,  and  the  different  circum« 
stances  in  which  he  was  placed,  they  have  assumed  a 
very  dissimilar  aspect.  Darwin,  like  Brown,  sets  out 
with  the  assumption  of  a  certain  power  or  faculty, 
which  is  attached  to  the  living  body*  and  is  the  im« 
mediate  cause  of  the  phenomena  of  life,  to  which  he 
gives  the  name  of  spirit  of  animaticn  or  sensorial 
power.  It  is  supposed  to  reside  both  in  the  musdea 
and  in  the  nerves,  and  to  be  equally  the  origin  of  mo^ 
tion  and  sensation.  It  is  called  forth,  like  Brown's 
excitability,  by  the  action  of  various  stimulating  pow- 
ers, and  is  capable  of  accumulation  and  exhaustion, 
while  upon  its  states  of  excess  or  defect,  depend  all  the 
morbid  affections  to  which  the  body  is  liable.  The 
system  of  Darwin  does  not  admit  of  the  possibility  of 
cfirect  sedatives ;  it  assumes  the  existence  of  the  two 
kinds  of  debility,  the  one  arising  from  defect  of  sti- 
muli, the  other  from  their  excessive  action,  corres- 
ponding exactly  to  the  direct  and  indirect  debility  of 
Brown.  In  two  important  points,  however,  the  sya- 
tem  of  Darwin  possesses  an  obvious  advantage  over 
that  of  its  rival.  It  does  not  assign  to  each  individual 
a  limited  portion  of  excitability,  which  is  allotted  to 
him  at  birtn,  and  which  is  afterwards  incapable  of  re- 
ceiving any  addition,  but  the  sensorial  power  \%  con* 
ceived  to  be  generated  by  the  nervous  system  from 
time  to  time,  as  it  is  required  for  the  purposes  of  life, 
by  a  process  analogous  to  secretion.  Darwin  also  ad- 
mits the  possibility  of  a  partial  excess  or  defect  of  this 
power,  and  even  supposes  tliat  it  may  exist  in  excess 
in  one  organ,  while  it  is  deficient  in  another ;  a  suppo- 
sition which  forms  the  basis  of  some  of  his  most  inge* 
nious  and  plausible  pathological  speculations. 

But  although  in  their  foundation  and  general  out-  Brown  axi4 
line,  the  hypotheses  so  nearly  coincide,  they  differ  most  n«irwin 
remarkably  in  the  character  which  they  assume,  as  ex-  compAf  «.d. 
hibited  in  the  works  of  their  respective  authors.    Dar- 
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t^atliology.  vnn,  to  a  mind  capable  of  embracing  extensive  views  nerves  act  in  this  process  is  not  explained ;  but  the  ge-  VaxhoHoptf, 

^iipy  ■■'  ijf  science^  united  a  fondness  for  minute  detail ;  he  de-  neral  result  is  tlie  production  of  tinx)  morbid  states  of    -'~j  — ^ 

voted  Uie  greatest  part  of  a  long  life  to  the  actual  exa-  the  system^  dissimilar^  or  even  opposite  to  each  other^ 

mination  of  the  |menomena  of  disease^  and  had  .his  to  which  the  appellations  of  spasm  and  atony  were  appli<« 

memory  well  stored  with  individual  cases,  which  were,  ed ;  the  first  expressing  the  condition  of  increased^  the 

on  all  occasions^  ready  to  be  produced  in  -  support  of  second  of  diminished  activity.     Hoffinann  was  a  copi« 

his  prmciples.     The  system  of  Brown,  which  owed  its  ous,  and  rather  inaccurate  writer,  and  his  productions 

celebritv,  in  a  great  measure,  to  its  simplicity,*  and  to  generally  want  that  precision,  which  is  more  especially 

the  faci&ty  with  which  a  few  leading  doctrines  appear-  desirable  in  the  proposing  of  a  new  hypothesis ;  but 

ed  to  be  applicable  to  all  the  purposes  of  practice,  be-  there  is  a  sufficient  reason  for  concluding  that  he  dis« 

came,  in  the  hands  of  Darwin,  completelv  transft)rm-  tinctly  saw  the  grounds  of  his  theory,  and  was  fully 

ed,  and  was  as  remarkable  for  its  minute  shades  of  dis-  aware  of  the  essential  difference  between  his  opinions 

tinction,  and  for  its  complicated  arrangement^  as  its  and  those  of  his  contemporaries.     Their  merit,  how« 

prototype  had  been  for  me  opposite  qualities.     In  the  ever,  would  probably  have  remained  disregarded,  orj^ 

20onomia,  diseases  are  divided  into  four  great  classes^  without  making  any  extensive  impression  upon  the  ge- 

depending  upon  certain  functions  of  the  sensorial  pow-  neral  state  of  medical  science,  had  thev  not  been  em- 

er ;  these  are,  irritation,  sensation^  volition,  and  asso-  braced  by  CuUen,  materially  improved  by  his  judicious 

ciadon.    Definitions  are  given  of  these  terms ;  and  all  modifications,  and,  in  consequence  of  his  talents  and 

the  morbid  afiections  of  the  body  are  referred  to  one  or  situation^   presented  in  a  very  interesting  fcMrm,  and 

other  of  these  four  heads^  with  much  apparent  accura-  brought  into  very  general  notice.  ' 

cy,  and  professedly  upon  the  sole  grounds  of  experi-        Cullen  fully  acknowledges  his  obligation  to  Hoff*  Cullen^s 

ence  and  observation.    The  concurring  testimony  of  mann,  and  confesses  that  he  had  borrowed  from  him  "y*^*™* 

the  public  voice  seems^  however,  to  have  decided,  that  the  essential  points  of  his  doctrine ;  but  it  is  universal- 

in  his  great  work,  Darwin  has  completely  failed ;  that  ly  allowed,  that  the  alterations  which  he  introduced  in- 

fae  has  rendered  Uie  system  more  intricate  and  abstruse,  to  it  were  all  of  them  improvements,  rendering  it  more 

without  really  making  it  more  practically  use^l ;  that  comprehensive,  and  more  consistent  in  its  different  parts, 

iiis  classification  is  founded  rather  upon  metaphjrsical  He  discarded,  even  more  fully  than  his  predecessors 

tiian  upon  physical  principles ;  that  liis  generic  divi-  had  done,  the  action  of  the  merely  mechanical  powers 

sions  are  fanciful,  and  his  pathological  deductions,  al-  of  matter,  as  accounting  for  the  phenomena  of  vitality, 

though  ofWn  apparently  ingenious,  seldom  the  l^iti-  and  rests  all  his  hypotheses  solely  upon  theapecificpro- 

mate  result  of  well-established  theory,  but  are  to  be  re-  perties  of  the  living  body.     The  great  agents  in  all  the 

garded  rather  as  a  tissue  of  unconnected  opinions,  than  operations,  either  of  hemth  or  of  disease,  are  supposed 

as  the  well-arranged  members  of  a  regularly  organized  to  be  the  minute  fibres  of  the  neirves  and  muscles,  whidi 

•system.  be  conceives  to  be  the  immediate  cause,  not  only  of  sen- 

Hoffteann't      We  now  come  to  those  writers,  to  whom  the  desig-  sation  and  of  motion,  but  of   all  the    imperceptible 

doeuine.      nation  of  vitalists  more  strictly  applies ;  a  sect  which  changes  which  are  gradually  effected  in  the  internal 

may  be  characterixed  as  professing  to  dednce  all  their  economy  of  the  system.     A  great  part  of  the  most  im« 

opinions  from  the  correct  observation  of  the  essential  portant  of  these  changes  are  produced  through  the 

powers  and  faculties  of  tlie  living  body,  without  the  medium  of  the  capillanr  extremities  of  the  arteries,  and 

assumption  of  any  hypothetical  principles,  or  the  in-  this  action  of  the  vessels,  as  it  is  termed,  was  substitute 

troduction  of  any  agents  for  the  sole  purpose  of  explain-  ed  for  the  physical  and  metaphysical  speculations  of  hia 

ing  phenomena.     In  tracing  the  progress  of  opinions,  predecessors,  and  was  supposed  competent  to  produce 

it  must  have  been  perpetuallv  observed,  that  there  is  all  the  changes  that  occur,  both  in  the  state  of  the  flu- 

the  greatest  difficulty  in  ascribing  to  each  author  his  ids  and  of  the  solids.    He  adopted  the  spasm  and  atony 

exact  share  in  the  formation  of  any  particular  h^'pothe-  of  Hofllnann,  and  refined  so  far  upon  their  nature,  aa 

sis ;  some  traces  of  almost  all  our  present  doctrines  may  to  conceive  it  possible  for  the  two  conditions  to  exist  at 

be  found  in  the  oldest  writers,  while,  on  the  contrary,  the  same  time,  in  different  parts  of  the  system, 
certain  inconsistencies  may  be  pointed  out  in  the  writ-        Cullen  did  not  possess  a  sufficiently  clear  and  decided 

ings  even  of  the  most  correct  and  judicious  of  the  mo-  idea  of  the  difference  between  the  properties  of  the 

dems.    In  the  present  case,  however,  we  think  the  me-  nerves  and  the  muscles,  producing  sensation  on  the  one 

rit  of  viewing  the  animal  economy,  in  what  we  regard  and  motion  in  the  other,  which  were  afterwards  cha* 

as  the  most  philosophical  light,   is  due  to  Hoffmann,  racterised  by  Haller,  under  the  names  6(  sensibility 

Hoffinann,  like  Stahl,  felt  the  insufficiency  of  all  pre-  and  irritability,  and  he  was  led  into  some  pathological 

ceding  opinions,  and  clearly  perceived  that  the  animal  errors  in  consequence  of  his  imperfect  knowledge  of 

body  was  governed  b]^  laws  essentially  different  from  animal  chemistry.     Besides  the  additions  whidh  he 

those  which  influence  inanimate  matter;  but,  in  order  made  to  the  stock  of  actual  information,  he  was  of  the 

to  supply  this  deficiency,  he  had  not  recourse  to  anjr  greatest  service  to  medicine,  by  introducing  into  it  a 

imaginary  agent,  like  Aie  archeus,  or  the  anima  of  his  spirit  of  philosophiod- research,  and  by  discarding  from 

contemporaries,  or  the  excitability  of  later  writers,  but  it  a  great  proportion  of  that  mass  of  useless  and  anti- 

by  carefully  observing  the  nature  of  the  operations  of  quated  learning,  which  had  been  accumulating  for  ages, 

the  respective  parts  of  the  body,  he  perceived  that  eer-  and  with  which  it  had  been  so  much  encumbered. 

tain  organs  possessed  specific  actions,  and  that  of  these  There  are  few  of  Cullen's  hypothesis  which  have  not 

the  brain  and  the  nerves  were  the  most  remarkable,  and  experienced  some  modifications  in  consequence  of  die 

the  most  unlike  what  was  to  be  seen  in  other  natural  rapid  progress  of  science,  since  the  time  when  he  first 

objects.    To  the  appropriate  powers  of  the  nervous  sys-  commenced  his  career ;  yet  they  may  be  considered  as 

tem,  therefore,  he  referred  tne  efFects  of  vitality,  «id  still  forming  the  basis  of  the  opinions  whicb  are  adopt* 

more  particularly  to  the  manner  in  which  the  nerves  ed  by  the  most  enlightened  pnysicians  of  the  present 

are  connected  with  the  organs  that  are  immediately  sub-  day.     His  dieory  of  fever  was  finished  with  peculiar 

lenrient  to  motion^    The  precise  made  in  which  the  care^  and  must  be  aUewed  ta  be  preferable  to  any  whid^ 
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Pa(hotoffy,  had  preceded  it,  but  it  m  obscured  by  the  introduction  principal  use  or  object  of  the  vitoil  fuactions^  is.to  brinjj^  Pathoiftf^ 

''••nr*^  of  tne  vis  medicatrix,  a  power  which»  after  all  the  at-  the  constituents  of  the  body  within  the  sphere  of  their  ^*''^«'  *^ 

tempts  that  have  been  made  to  explain  it  upon  correct  mutual  action,  and  to  enable  them  to  make  the  proper 

principles  of  reasoning,  savoi^rs  too  much  of  the  meta«  exchange  of  their  elements.     From  physiology  tnishy^ 

physical  pathology^  with  which  the  works  of  CuUen  are,  pothesis  was  gradually  extended  to  pathology ;  it  was 

for  the  most  part,  uncpntaminated.     The  doctrine  of  maintained,  not  only  that  the  natural,  but  even  that 

excitement  and  foUapse  is  not  without  its  weak  parts,  the  morbid  changes  in  the  system  consisted  of  a  series 

but  it  is,  perhapsi  upon  the  whole,  more  consistent  of  chemical  oompositioins  and  decompositions,  that  me^ 

with  the  phenomena  of  disease  than  the  sthenic  and  as*  dicines  operate  by  their  chemical  action  on  the  consti-* 

thenic  states  of  Brown,  which  were  obviously  borrowed  tuents  of  the  body,  either  by  affording  them  some  ele-i 

from  it,  while  his  view  of  the  gradual  development  of  ment  of  which  they  were  deficient,  or  by  enabling  them 

.the  system,  its  progress  to  maturity,  and  the  changes  to  exercise  some  chemical  affinity,  or  to  produce  some 

which  it  undergoes  upon  the  approach  of  age,  must  ever  chemical  decomposition,  which  might  restore  them  to 

remain  a  beautiful  specimen  of  mductive  reasoning,  ap-  their  healthy  condition. 

plied  to  the  operations  of  the  animal  economy.  Among  the  earliest  applications  of  chemical  reason-  Supposed 

But  Cullen  has  derived  his  principal  celebrity  from  ing  to  pathology,  at  least  in  this  country,  was  the  at^  cbemical 

the  power  which  he  exhibited  m  controverting  the  opi*  tempt  to  explain  the  beneficial  effects  of  the  citric  aci4  '^^^  ^^ 

nions  of  others ;  for  while  his  professed  adherents,  wno  in  scurvv,  on  the  principle  that  the  disease  depended  °>^i^nei« 

attached  themselves  to  his  system  in  all  its  parts  were  unon  a  deficiency  of  oxygen,  and  that  the  acid  afford* 

not  numerous,  there  are  few  writers,  in  any  age,  who  ed  this  element  to  the  system.     But  the  most  elaborate 

Juive  been  more  successful  in  overthrowing  the  doc-  bypotl^esis .  of  this  kind  waa  that  wbidi   attribute4 

trines  of  their  predecessors.     When  he  entered  upon  phthisia  pulmonalis  to  an  hjrper-oxidated  condition  of 

his  career,  the  tneory  of  Boerhoave  was  almost  univer*  the  system  at  large,  and  particularly  of  the  bloody 

sally  adopted;  for  although  Hoffmann  had  already  pubo  which,  in  passing  through  the  lungs,  brought  upon 

lished  his  new  system,  it  had  excited  little  attention,  so  them  a  certain  species  of  infiammation,  which  produo* 

that  the  chemical  state  of  the  fiuids,  together  with  their  ed  tubercles  and  the  other  phenomena  of  the  disease, 

acrimony  and  lentor,  and  other  imaginary  conditions  of  To  remove  this  superabundance  of  oxygen,  remedies 

their  physical  properties,  were  regarded  as  the  general  were  applied,  both  through  the  medium  of  the  circulik 

causes  of  disease.     All  this  visionary  &bric  waa  com-  .tion,  and  directly  to  the  lungs,  which  were  supposed 

pletely  decoyed  by  his  genius,  so  that  from  the  time  to  have  the  effect  of  de-oxidadng  the  bloody  and  accord^ 

of  Hippocrates  to  tne  pr^ent  day,  we  have  no  example  ing  to  the  usual,  custom  on  such  occasions,  the  moat 

of  a  more  sudden  and  complete  revolution  of  (^imoii  flatleriog  success  atter«ded  the  trials  that  were  made  of 

than  that  which  was  effectea  by  Cullen,  and  those  of  his  the  new  remedies.     Although  the  chemical  pathology 

contemporaries  (ur  immediate  successors,  who  had  de-  may  be  considered  as  having  originated  in  this  country^ 

rived  their  ideas  from  his  lectures  and  publications.  it  was  speedily  adopted  by  the  Germans,  and  was  .car* 

We  have  already  given  an  account  of  the  systems  of  ried  by  them  to  a  much  greater  extent  than,  it  ever  ob« 

Brown  and  Darwin,  which,  although  posterior  to  Cullen,  tained  in  its  native  soiL    For  some  years,  it  maintained 

were  not  superior  to  it  in  the  correctness  of  the  deduc-  its  ground  among  some  of  the  most  learned  professors 

'   tions,  and  were  less  applicable  to  practice.     The  former  of  that  country,  and  even  divided  the  empire  of  public 

of  these,  from  causes  wnich  we  have  already  endeavour-  .opinion  with  the  favourite  and  alluring  doctrinea  qf 

ed  to  explain,  acquired  for  some  years  a  prodigious  de-  Brown.     Nor  is  its  influence  yet  entirely  superseded  ; 

gree  (^  reputation  in  Uiis  country,  and  had  many  very  for  although  we  conceive  that  tliere  is  not  a  single  in- 

.zealous  dis<!iples  in  Italy  and  Germany.     Among  the  dividual  in  this  country  who  attaches  importance  to  the 

latest  systems  of  pathology,  which  have  had  any  mate-  chemical  pathology,  at  least  as  a  general  system,  it 

rial  influence  either  on  the  opinions  or  practice  of  me^  .would  seem  that  it  has  still  some  learned  and  powerful 

dical  men,  we  may  rank  the  chemical  hypothesis,  and  adherents  on  the  continent. 

tiiat  which  conceives  the  cause  of  all  diseases  to  origi-        It  will  not  be  necessary  for  us  to  enter  into  a  very  object 

nate  from  a  deranged  action  of  the  circulation,  produc-  minute  detail,  either  of  the  principles  of  this  hypothesis^ 

ing  a  state  of  general  or  psrtial  plethora.  or  of  the  arguments  by  which  it  is  support^.    The 

Chemical         The  diemical  hypothesis  was  the  immediate  result  o£  genenl  iact  upon  which  it  rests  is  indeea  true,  that  the 

pathdlogy.   the  remarkable  discoveries  that  were  made  about  40  vital  actions  do  not  supersede  the  laws  of  chemical  affi- 

years  ago,  on  the  nature  of  the  various  gases,  and  es-  nity ;  but  the  operation  of  this  principle  will  be  found 

pecially  on  the  application  of  them,  by  Black  and  extremely  inadequate  to  accomplish  all  the  effects  which 

Priestiey,  to  explam  the  function  of  respiration.     The  characterize  Uie  animal  economy.     The  two  ^propri* 

hypothesis  that  was  formed  by  Crawford,  to  account  ate  pow^s  of  Ufe,  contractility  and  sensibility,  have  no 

for  the  production  of  animal  heat  upon  chemical  prin-  relation  to  diemical  affinity,  and  the  opcs'atioD  of  thia 

•  ciples,  seemed  still  farther  to  countenance  the  eystem ;  principle  is  only  so  far  ooncemed  in  the  oonstitutioo  of 

and  the  attempt  that  was  made  to  imitate  the  effects  ai  the  body,  or  in  the  performance  of  any  of  its  functions^ 

digestion  by  Spallanxani,  and  the  various  processes  that  as  it  assists  in  affording  the  proper  medium  or  instni* 

were  established  by  different  chemists,  to  form  the  se-  ment  through  which  its  appropriate  powers  ma;^  ope* 

cretioDs  out  of  the  body  by  the  action  of  chemical  re-  rate.    Thus,  we  admit,  Uiat  a  certain  combination  of 

Tits,  although  confessed!^  very  imperfect,  still  tend-  chemical  ekmoits  b  necessary  for  the  composition  of 

to  produce  the  same  general  sentiment     it  was  the  muscular  fibre,  or  for  the  nervous  matter,  but  we 

therefore  assumed  by  some  physiologists^  that  aU  the  are  not  authorized  in  concluding*  that  the  contractilo 

changes  whidi  are  oontinually  rang  forwards  in  the  or  sensible  powers  of  the  muscle  and  nerve  will  ooAd« 

system  are  strictlv  chemical  changes ;  that  the  sub*  nue  in  a  poiect  condition  as  long  as  their  dbemical  n»- 

stanoes  of  whidi  the  body  ia  formM  still  retam  their  ture  remains  unchanged.    But>  if  we  have  no  evidence 

xiriginal  dwrniaJ  properties,  after  they  ester  into  the  of  the  vital  powers  in  their  healthy  state  being  the  ne-r 

composition  of  the  scuds  and  the  fluicu;  and  that  the  oessary  residt  of  chemical  aflinity,  still  lesa  have  weany 


IOD$» 


MJEDICINB.  681 

Ethology,  proof  Aat  At  morbid  changes  whichcanslatate  dkesge  «l  which  we  arrive,  sUlly  as  l6fig  as  we  are  influenced  Patbobgy. 
-*'  I  —  are  necessarily  related  to  any  changes  in  the  diemical  by  the  observation  of  the  same  phenomena,  there  must 
constitution  of  the  body.  With  respect  to  the  facts  be  a  kind  of  gtoieral  correspondence  between  our  ideas, 
whidi  have  been  adduced  in  fkvoiir  of  the  dbemlcal  allhoagh  clothed  in  very  different  language.  Thus  the 
doctrme^  howevet  favourable  to  it  they  might  at  ofie  .dfaeases  of  constriction  and  i^laiatiort  among  the  an* 
time  have  appeared/  it  Is  noW  generally  allowed  that  stents,  the  putrid  and  inflammatory  diseases  of  Boer^ 
diey  are  of  the  most  ambiguous  descripticm;  thaltmany'  haaveand  CuUen,  the  sthenic  and  asthenic  state.*)  of 
lof  them  are  enlarelr  witliout  fbundadon ;  and  tiiat  those  Brown,  and  the  excess  and  defect  of  sensorial  powef*, 
whidi  appear  to  be  better  established  ma]^  be  mudi  so  much  msisted  upon  by  Darwin^  may  be  regarded  as 
more  oorrectly  explained  upon  oAer  prind^les^  In-  the  prototypes  of  Dr.  Parry's  two  fbrms  of  ple^ora. 
deed^  the  more  we  examine  into  the  supposed  virtues  According  to  this  system,  ul  diseased  action,  at  least 
of  what  ma^  be  styled  chemical  remedies^  the  less  rea*  with  a  very  few  exGeptions»  may  be  considered  as  hav- 
son  do  we  mid  for  placing  any  dependence  upon  them ;  tng  the  same  origin,  depending  upon  an  excessive  mo- 
so  that,  except  some  that  appear  to  act  immediately  mentum  of  the  blood ;  while  the  varieties  which  we  ob« 
upon  ^e  contents  of  the  stomach  and  bowels,  and  pep.  serve,  de|>end,  firsti  upon  the  degree  in  Wbldi  It  ex« 
ups  also  upon  the  urinary  passages,  we  have  no  deci-  ists,  as  being  either  general  or  l^sal ;  and,  secondly, 
aive  evidence  of  tiie  existence  of  any  substanoes  to  supposing  it  to  be  leoM,  upon  Uie  structure  or  functions 
which  this  appellation  can  be  cotvectly  applied.  of  the  organ  which  is  primarily  afected.    The  local 

Hypothctif  The  last  pathological  hypothesis  whidi  We  shall  no-  affections  are  determinecf  by  vanous  circunistances,  in- 
of  pktbara.  tiee,  that  which  attributes  all  the  derangemenu  of  the  eluding  those  causes  which  i^se  from  some  afl^ioh  of 
animal  economy  to  general  or  partial  methova,  seems  the  natural  powers  of  the  system,  or  from  the  o][iera« 
rather  to  have  graduany  risen  up  from  the  supposed  r^  tion  of  extraneoos  causae.  It  is  upon  the  general  doe<» 
suit  of  practice  experience,  than  horn  any  theoretical  trine  of  the  excessive  excitement  of  the  sanguiferous 
views  of  the  nature  of  the  animal  economy.  The  great  system,  and  €€  the  tendency  to  plethora,  which  may 
extent  to  which  Ae  system  of  depletion  has  been  car-  in  diierent  ways  be  determined  to  individual  parts, 
ried,  in  the  first  instance,  by  the  practitioners  of  Ame*  that  Dr.  Parry  acooants  for  the  conversion  of  diseases 
riea  and  the  West  Indies,  and  more  lately  by  those  in  Into  each  other,  and  for  the  relief  of  one  affection  by 
different  parts  of  Europe,  has  given  a  powerful  bias  tA  the  invasion  of  another,  which  does  not  appear  to  have 
medical  opinions  on  all  topics,  and,  indeed,  seems  to  any  very  immediate  connexion  with,  or  dependence 
reduce  the  whole  of  the  practice  of  medicine  to  little  upon  the  fbrmer.  Besides  ascribing  very  nearly  all 
more  than  a  succession  of  evacuations,  or  an  alteration  morbid  afibeiions  to  excessive  momentum,  or  to  pie* 
in  tibe  different  methods  of  abstracting  the  fluids  fhrnl  thora,  another  leading  feature  of  Dr.  Parry's  patbolo^ 
the  system.  That  a  beneficial  ei^t  lus  been  produced  fff  is,  that  the  i^ections  of  the  nervous  aystem  are  en.* 
by  this  means,  both  in  theory  and  practice,  we  areftd-  tirely  secondary  or  stibservient  to  those  of  Ifhe  san^ 
ly  disposed  to  admit ;  but  it  would  be  contrary  to  tiie  guiferous;  and  that,  ill  confi^tnity  to  the  general  sysw 
nnifbitn  experience  of  ages,  were  we  not  induced,  by  tern,  these  likewise  originate  from  an  exeessi^  detcrw 
80  great  a  revolution,  to  place  somewtiat  too  high  a  va»  mination  of  the  blood  to  the  substance  of  the  nerveir. 
lue  upon  our  present  opinions,  and  to  make  us  embrace.  We  arrive,  therefbre,  at  the  condusion,  thsrt  tA\  die-* 
with  too  much  ardour,  the  doctrines  which  we  regard  eases  have  one  common  ori«n,  and  that  this  is  the  ex- 
as  being  derived  from  a  greater  variety  of  facts  and  eessive  momentum  of  the  Mood,  either  manifesting  it* 
analogies  than  any  others  which  had  preceded  it  self  by  a  direct  affection  of  the  sanguifisroue  system^ 

Parry's  pa-  fhe  hypothesis  of  plethora,  or  the  irregular  disiri«  general  or  local,  or  by  an  indirect  aflection  of  the  ner- 
thdogy.  bntion  of  tne  blood,  which  appears  to  have  had  so  much  vous  system,  likewise  deponing  upon  an  increasecl 
influence  upon  the  minds  of  practitioners,  has  lately  determination  of  blood  to  the  part.  The  distinctions 
assumed  a  more  connected  and  methodiaed  form,  in  Dr.  between  diseases  arises,  tiierefore,  principally  from  the 
Pkrry's  Elements  of  Pathology ;  and  we  shall  acoord*^  parts  that  are  affected ;  and  the  character  of  their  ^mp^ 
ingiy  give  a  concise  view  c^  some  of  the  most  impoit*  toms  is  determined,  either  by  the  specifie  stiwetare  <if 
ant  doctrines  which  it  contains.  The  author  begins  bj  i/be  oi^gan,  by  the  nature  of  the  cause  producing  the 
obstnrving,  that  the  sanguiferous  system  is  the  one  which  disease,  or  by  the  peculiar  habits  or  constitution  of  tfa9 
is  the  most  frequently  deranged,  or  that  from  which    individual. 

almost  all  diseases  originate ;  and  partly  in  consequence  We  are  disposed  to  attribute  eonsiderable  importance 
of  the  natural  constitution  of  the  body,  and  partly  fWm  to  Dr.  Parry's  system  of  diseased  action,  both  as  itap« 
the  acquired  habits  of  civiliaed  society,  he  supposes  pears  to  be  deduced  fVmn  more  correct  principles  of 
that  these  derangements  very  generally  proceed,  in  the  reasoning  than  many  that  have  preeedea  it,  and  be- 
first  instance,  from  an  excess  in  the  quantity,  or  the  mo^  cause  it  coincides  remaricably  with  many  of  our  best 
mentum  of  the  blood.  But  besides  an  excessive  quan^  established  opmions  on  the  treatment  of  disease.  Xet, 
tity  of  blood,  considered  with  regard  to  the  system  at  as  is  invariably  the  case,  we  think  that  he  haa  carried  • 
large,  the  blood-vessels  are  peculiarly  Habie  to  local  valuable  and  osefnl  principle  So  an  extravagant  length, 
plethora,  a  state  6f  parts  whlcn  may  occur  even  where  We  may  admit,  that  the  sai^iferous  system  is  racvs 
there  is  a  general  deficiency  in  the  quantity  of  the  freouently  aflected  than  the  nervous ;  but,  fhmi  a  view 
fiaids.  Thu  plethora  may  arise  from  two  distinct  both  of  the  eau>es  and  efi^NM,  we  conceive  tliat  theie 
causes,  either  from  the  inor^Med  impetus  of  the  heart,  can  be  no  doubt  that  the  nervous  ^stem  is  not  unlhN 
tir  firom  the  resistance  of  the  vessels ;  but  akhongh  the  quently  the  origin  of  disease,  as  wch  as  the  part  whieb 
mechanicid  effect  of  these  causes  be  nearly  the  same,  is  more  iaamediately  aftcted.  We  may  farther  admily 
nad  the  mode  of  tnntment  be  also,  in  a  gresa  measure,  with  Dr.  Rirry,  tliat  tlie  haMts  of  ctvilined  life  tend  so 
ahnflar,  yet  the  state  of  the  vital  powers-of  the  system,  produce  plethora;  but,  at  the  same  time^  it  seema 
or  at  lesst  of  the  part  affected,  are  totally  opposite  to  equally  certain,  that  the  same  state  of  society  produces 
each  other.  the  dinectiy  cusursty  oimditson,  that  in  which  tne  whole 

However  widely  the  ultimate  condusiona  may  diffinr   body  ia  rauzed  and  fedUe,  and  where,  aa  a  matter  of 
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PatholosT-  fact^  depletions  or  evacuations  of  aU  kinds  ean  be  em- 
ployed onl^  in  moderate  quantities,  or  are  even  inju- 
rious. With  respect  to  the  grand  principle,  that  all 
diseases  originate  in  plethora,  or  excessiTe  momentuin 
of  the  blood,  even  should  we  allow  it  to  be  true  as  a 
literal  fact,  still  the  circumstances  under  which  it  ex- 
ists are  so  totally  opposite  to  each  other,  as  to  form  no 
ground  for  considering  them  in  the  light  of  similar,  or 
even  analogous  operations.  The  mere  circumstanoe  of 
a  great  quantity  of  blood  being  collected  in  a  part  is  to 


be  regarded  as  an  accidental  effect,  whid)  maj  arise  y*thoUgy. 
fitmi  totally  opposite  causes,  and  in  the  production  of  ^ 
which  there  is  perhaps  not  a  smgle  step  in  the  process 
common  to  the  two  cases.  Upon  the  whole,  we  con- 
sider Dr.  Parry's  pathology  as  the  production  of  a  man 
of  talents  and  originality,  and  as  exhibiting  a  bold  out- 
line of  the  diseased  actions  of  the  animal  economy, 
but  in  which  many  minor,  yet  essential  parts,  are  omiu 
ted  or  overlooked,  in  consequence  of  too  darifig  an  at^ 
tempt  at  generaliaation. 


Part  HI.    THERAPEUTICS. 
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Aptxr  having  considered  the  general  doctrines  of 
the  nature  of  the  causes  which  produce  the 
morbid  affection  of  the  body,  and  the  effects  which  fol- 
low from  these  causes,  we  next  proceed  to  the  third 
branch  into  which  we  proposed  to  divide  our  subject- 
that  of  Therapeutics,  or  an  account  of  the  operation  of 
remedies,  as  employed  either  to  obviate  or  remove  dis* 
ease.  Under  the  head  of  Therapeutics  is  frequently  in* 
duded  Materia  Mxoica,  or  an  account  of  the  agents 
used  in  medicine ;  and  Hygeine,  or  the  management 
of  all  those  circumstances  that  concern  the  health  *. 
With  respect  to  therapeutics,  properly  so  called,  or  the 
general  principles  which  are  conoemei  in  the  operation 
of  remedies,  it  is  obvious  that  thev  must  depend  very 
much  upon  the  particular  views  which  we  adopt  on  pa- 
thology. Whatever  hypothesis  we  may  form  of  the 
nature  of  disease,  we  must  embrace  similar  notions 
with  respect  to  the  means  thst  are  to  be  employed  for 
their  removal,  the  one  being  necessarily  the  counter- 
part of  the  oUier.  If  we  conceive  that  the  origin  of 
disease  is  in  the  fluids,  our  obieet  must  be  tocorrect  or 
change  the  state  of  the  blood  and  the  secretions ;  if, 
on  tM  ocmtrary,  we  attribute  them  to  the  nervous  sys- 
tem, we  should  employ  the  remedies  that  act  upon  the 
brain  and  nerves.  According  to  this  idea,  it  will  fd- 
low,  that  at  present  we  have  no  general  principle  of 
therapeutics,  on  which  we  can  proceed  as  applicable 
to  all  diseases;  for  we  have  alr^dy  shewn,  in  our  ac- 
count of  the  prevailing  sects  and  opinions  in  pathology, 
that.we  are  in  possession  of  no  hypothesis  of  the  na- 
ture of  disease^  against  which  powerful  objections  may 
not  be  urged.  iUthough  certain  individual  points  of 
theory  may  be  received  with  some  confidence^  yet  we 
are  unaUe  to  unite  them  together  into  one  whole,  or 
even,  in  many  cases,  to  find  an  intermediate  link  by 
which  they  can  be  connected  together. 

But  although  it  thus  seems  diflScult,  or  even  im- 

h!!^*Mdcd  P^*'^^^  ^  '*y  down  any  general  principles,  certain 
he  attendee  ^j^^  Qmy  |^  pointed  out  as  particulariy  belong- 
ing to  Therapeutics,  which  are  often  within  our 
reach.  The  most  important  of  these  are  the  three  fol- 
lowing :  first,  to  remove  the  causes  of  disease ;  se- 
condly, to  remove  the  disease  itself;  and,  thirdly,  to 
remove  its  effects*  It  is  evident*  that  the  treatment  of 
these  objecu  is  not  necessarily  oonnecied  with  a  per- 
fect them^,  but  that  they  may,  in  a  greater  or  less  de- 
gree, be  accomplished  by  observation  and  experienocj 
provided  our  observation  be  sufficiently  acci^rate,  and 
our  experience  sufficiently  extensive.  The  removal  of 
the  cause  of  disease  dtffisrs  so  essentially  from  the  remo- 
val of  the  disease  itself,  and  often  depends  upon  means 
of  so  totally  different  a  nature,  that  this  part  of  There- 


Emtics  has  obtained  the  distinet  appellation  of  Propby*  Tbenpeo. 
cticsb    We  do  not,  however,  propose  to  treat  of  it  un-       *'«■ 
der  a  separate  head,  but  shall,  in  each  case,  notice  those  p~  /  r^ 
circumstances  whidi  are  esteemed  the  most  effectual  in  ^'^  ^  *^ 
preventing  the  accession  of  any  particular  disease. 

In  order  to  accomplish  the  objects  mentioned  abov^  Bemedirf. 
certain  means  or  instrumente  are  necessary,  some  dT 
which  operate  upon  the  extraneous  circumstances  which 
produce  disease,  others  upon  the  body  itself,  either 
changing  iu  nature,  so  as  to  render  it  unsusceptible  of 
the  action  of  the  extraneous  circumstances,  or,  if  the 
action  has  taken  place,  counteracting  or  removing  ite 
effecu.  These  means,  or  instruments,  have  obteined 
the  general  name  of  remedies,  meaning  in  general  all 
those  things  which  prevent  or  remove  disease;  al- 
though the  use  of  the  term  is  frequently  restricted  to 
designate  those  agente  alone,  which  are  immediately  apt- 
plied  to  the  body,  or  reoeiveid  into  it,  ibr  the  purpose  of 
relieving  some  particnlsor  morbid  affection.  Iu  this 
more  limited  sense,  they  are  usually  styled  medidnea. 
As  we  acquire  the  knowledge  of  the  use  of  remedies 
from  the  experience  of  their  effects,  co  it  becomes  the 
great  business  of  the  practitioner  to  learn  in  what  state 
of  the  body  certain  effecte  are  to  be  expected  from  cer- 
tain remedies. 

The  circumstences  which  guide  our  judgment  on  Indkatmnt 
these  occasions,  or  which  point  out  these  stetes  of  the  of  cure 
constitution,  are  technically  called  indications,  and  the 
practice  of  medicine  is  consequently  reduced  to  two  main 
objects,  to  discover  what  are  the  proper  indications,  and 
how  these  indications  are  to  be  fulfilled.  In  laying  down 
the  indications  of  cure,  w^  are  to  attend  to  every  cir* 
cumstance  respecting  the  patient,  which  mav  be  coi> 
nected  in  any  way  with  his  constitution,  anci  his  gene- 
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ral  habito  or  modes  of  liie ;  to  every  thing  whii 
throw  sny  light  upon  the  past,  present,  or  even  future 
symptoms  of  the  disesse ;  snd  to  any  peculiarities  which 
he  may  possess  with  regard  to  the  operation  of  reme- 
dies.    It  appears,  thererore,  that  in  the  formation  of  oor  Amnrc- 
indications,  or  in  laying  down  our  plan  for  cure,  two  nent  «r 
distinct  sets  of  objecte  are  to  be  kept  in  view  :  first,  all  th4 
those  poinU  which  refer  immediately  to  the  individual ; 
and  secondly,  those  which  reler  to  the  p^eneral  nature 
of  the  disease.    There  are  instances  without  number, 
which  demonstrate  the  necessity  of  ascertaining  not 
merely  what  is  the  disease  which  we  are  called  upon  to 
treat,  what  name  we  ought  to  apply  to  it,  or  what  place 
it  should  occupy  in  a  nosological  system ;  but  still  far^ 
ther,  how  it  is  modified  in  the  individual  case,  or  what 
phenomena  it  presenu,  which  may  afford  us  the  speci- 
fic indications,  as  applicable  to  that  particular  patient. 
So  powerfid  is  the  operation  of  time  circumstances, 
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Tberapeu-  that  the  treatment  of  each  case  of  the  aame  disease,  pto* 
tirs.       duced  perhaps  by  the  same  specific  contagion,  or  by 
any  other  cause  of  an  equally  limited  operation,  may 
require  exactly  an  opposite  system  of  remedies,  or  that 
what  is  most  salutary  in  one  case,  may  be  as  certainly 
noxious  in  the  other. 
Circum-         The  modifying  circumstances  may  be  divided  into 
stances  if-  two  classes,  ^ose  which  are  necessarily  connected  with 
feeling  the  the  indMdual,  and  those  which  are  extraneous  to  him. 
ladicatiooa.  Among  the  most  important  of  the  first  dass,  are  tern* 
perament,  age,  sex,  confirmed  habits,  previous  diseases, 
and  various  idiosyncrasies ;  among  the  second  class  may 
be  placed  what  have  been  called  the  non-naturals,  also 
trades  or  occupations*  and  various  modes  of  life.    All 
these  points  ought  to  be  ascertained  before  we  can  pro- 
ceed with  any  certainty  in  the  cure  of  the  disease ;  and 
not  unfreqnently  they  so  afect  its  S3rmptoms,  that  a  pre- 
vious investigation  of  them  is  absolutely  essential  to  the 
knowledge  of  the  disease  itself.     In  the  course  of  our 
remarks  on  pathology,  we  had  occasion  to  pmnt  out  the 
effect  whidi  all  these  circumstances  had  in  the  produc- 
tion of  disease ;  and  it  is  eas^  to  suppose,  that  a  corre* 
spending  effect  will  be  experienced  m  the  operation  of 
the  means  which  we  employ  to  remove  it     It  would, 
however,  carry  us  far  beyond  our  prescribed  limits, 
wei«  we  to  enter  individually  upon  each  of  these  topics, 
and  to  develope  their  action  in  succession.     We  shall, 
therehHre,  content  ourselves  with  noticing  them  under 
the  respective  diseases  to  which  they  more  particularly 
belong,  as  they  pass  under  our  review,  in  a  subsequent 
part  of  the  article. 

Before  we  enter  upon  the  consideration  of  the  reme« 
dies  for  disease,  we  most  make  a  lew  preliminary  ob« 
servations.  In  tracing  the  history  or  medicine,  we 
have  had  occasion  tormr  to  an  opinion,  which  has  had 
many  adherents*  and  has  obtained  the  sanction  of  many 
great  names,  that  the  animal  system  is  so  fbrmed,  and 
haa  its  powers  and  functions  so  adapted  to  each  other, 
that,  in  the  cammon  course  of  events,  every  disease  haa 
it*  remedy  naturally  implanted  in  the  constitution. 
Whenever  any  morbid  condition  takes  place,  its  exist- 
ence necessarily  calls  forth  some  other  condition,  or  pro- 
duoea  some  change  which  counteracts  the  former.  On 
the  contrary,  it  haa  been  urged  by  others,  that  the  mor- 
bid changes  which  occur  in  the  system  are  essentially 
injurioua  to  it ;  that  thev  are  to  be  decidedly  opposed 
by  our  remedies ;  uid  that  the  jcreat  object  of  the  phy- 
aldan  is  to  produce  a  change  ra  the  body  inconsistent 
with  the  state  which  constitutes  the  disease.  As  a  ge- 
neral position,  this  latter  opinion  is  the  one  which  we 
are  inclined  to  adopt,  although,  at  the  same  time,  it  must 
be  admitted,  that  the  animal  Arame,  like  every  other 
material  object,  exhibits  a  degree  of  contrivance,  and  of 
adaptation  of  its  difierent  parts  to  each  other,  by  which 
certain  morbid  actions  necessarily  tend  to  their  own  de- 
stnietion ;  and,  if  not  excessive  in  their  operations,  will 
e€ect  a  cure  without  the  interference  of  art.  The  pro- 
per plan  for  the  practitioner,  however,  is  not  to  permit 
either  of  these  theories  to  acquire  exclusive  possession 
of  his  mind,  but,  by  a  course  of  observation,  to  make 
himself  acquainted  with  the  actual  powers  of  the  sys- 
tem, and  with  the  pred«e  degree  in  which  they  mani- 
feat,  or  appear  to  manifest,  this  self-preserving  properw 
ty.'  In  ttiis  way  of  proceeding,  the  physicisn  acts  upon 
the  same  principles  which  influence  our  operations  in 
direoting  the  physical  powers  of  nature  in  the  various 
arts  of  life.  The  agricultuHat  and  the  mechanic  know 
that  the  exerdae  of  their  respective  professions  requires 
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a  previous  knowledge  of  tl^e  properties  of  nature,  Therapru- 
which  must  tbrm  the  basis  of  their  proceedings ;  that       ^^^ 
they  must  take  advantage  of  those  actions  which  pro-  '^HT*^ 
mote  the  objects  they  have  in  view,  and  endeavour  to 
counteract  those  which  would  oppose  them.    Some  of 
the  doctrines  of  the  great  father  of  medicine  lead  to 
what  has  been  styled  the  expecting  treatment.    It  was 
directly  insisted  upon  by  Stahl,  and,  indeed,  forms  one 
of  the  distinguishing  /Matures  of  his  practice ;    but, 
with  the  decline  of  his  hypothesis,  it  has  been  gradual- 
ly abandoned,  and  although  the  spirit  of  the  age  may 
in  some  degree  lead  to  an  inactive  or  temporizing  sys- 
tem, yet  it  arises  more  from  a  species  of  medical  9cep« 
ticisro,  than  from  any  theoretical  views  which  have 
been  entertained  on  the  subject. 

It  has  been  oflen  a  matter  of  discussion,  whether,  in  Are  lyinp. 
forming  our  indications  of  cure,  we  are  to  direct  our  tom"  to  ^ 
attention  to  the  removal  of  particular  symptoms,  or  are  w«n«v«*? 
to  endeatvour  to  find  out  the  cause  of  the  symptom, 
and  make  these  causes  the  object  of  our  attention  ?  In 
favour  of  the  first  mode,  it  has  been  argued,  that  all 
which  we  really  know  of  diseases  consists  in  the  know* 
ledge  of  their  symptoms,  and  that  when  we  attempt  to 
go  beyond  this^  and  conceive  ourselves  able  to  under* 
stand  the  more  intricate  operations  of  the  animal  eco- 
nomy, we  are  liable  to  fall  into  the  grossest  errors.  On 
the  other  hand,  it  has  been  replied,  that  the  same  symp« 
toms  may  originate  from  opposite  states  of  the  system, 
and  depend  upon  a  condition  of  the  functions  preciseljf 
the  reverse  of  each  other ;  and  that  even  where  this  is 
not  the  case,  and  were  we  able  in  each  particular  in* 
stance  to  observe  some  diagnostic  mark,  which  might 
enable  us  to  discriminate  between  circumstances  that, 
to  common  observation,  appear  similar,  still  the  remo« 
val  of  the  symptoms  is  by  no  means  adequate  to  the 
removal  of  the  disease.  In  some  cases  it  may  even  be 
adverse  to  it,  because  the  evmptoms  may  be  the  natu* 
ral  process  for  cartying  off  the  disease  itself,  which 
should  rather  therefore  oe  promoted  than  counteracted. 
The  same  kind  of  answer  may  be  given  to  this  ques« 
tion  which  has  been  already  made  to  some  of  an  analo«t 
gous  nature.  It  is  a  matter  of  experience,  in  which  we 
are  to  form  our  judgment  on  each  individual  case,  ra« 
ther  Uian  apply  to  all  of  them  any  one  general  princi- 
ple. There  is  considerable  weight  in  the  observationt 
of  both  parties ;  and  great  evils  have  arisen  from  the 
opinions  of  either  of  them  having  been  carried  to  an 
luidue  excess.  The  older  systematica,  especially  the 
chemists,  who  proceeded  upon  a  false  pathology,  in 
their  attempts  to  remove  the  fundamental  causes  of  dis* 
ease,  frequently,  no  doubt,  fell  into  egregious  and  mis- 
chievous errors ;  while,  on  the  other  hand,  it  is  equal* 
ly  certain,  that  the  practice  of  many  of  the  modems, 
who,  pretending  to  disregard  theory,  have  professed  a 
kind  of  refined  empiricism,  has  been  at  least  as  useless 
from  its  inertness,  as  the  other  was  from  its  ilUdirected 
energy.  Upon  the  whole,  we  may  conclude,  that  the 
best  plan  of  proceeding  is  to  form  our  indications  from 
the  union  of  theory  tmi  experience,  when  we  are  suffix 
ciently  cautious  in  our  reasoninas  with  respect  to  the 
one,  and  sufficiently  accurate  with  respect  to  our  de- 
ductions in  the  other.  A  judicious  investigation  *  into 
the  probable  condition  of  the  system,  which  arts  aa  the 
immediate,  or,  as  it  is  technically  called,  the  proximate 
cause  of  the  disease,  together  with  an  in'imnte  ac« 
quaintance  with  morbid  phenomena,  and  an  extensive 
knowledge  of  the  history  of  such  cases  as  the  most 
nearly  resemUe  that  under  consideration,  must  obvi« 
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Th^r^Q.   ously  give  US  the  best  Around  for  fonnin^  owr  plfB  of 
.^"^'*      cure,  and  will  afford  us  the  safest  guide  in  the  subse- 
quent nuuugenient  of  the  |>atient 

The  correct  method  of  proceeding  in  our  arrange- 
nent  of  therapeutics,  is^  fi^fi.  To  ascertain  the  cbjects 
which  we  wish  to  accomplish  in  the  cure  of  disease ; 
and,  secondiy.  To  inquire,  what  are  the  means  by  which 
these  objects  are  to  be  accomplished.  Our  knowledge. 
Df  the  animal  economy  is,  however,  in  too  imper^ct  a 
State  to  enable  us  to  make  any  considerable  process  is 
the  first  of  these  objects ;  and  yet,  without  some  at- 
tempt at  a  rational  method,  our  endeavours  to  i^cquire 
a  just  conception  of  the  latter  must  be  entirelv  fruit- 
less. The  utmost  point  t^  which  we  can  safely  pro- 
ceed, in  the  present  state  of  science,  is  to  form  an  idea 
qf  those  functions  which  are  immediately  necessary  for 
the  continuance  of  life,  and  then  to  consider  what  aro 
the  general  causes  by  which  they  are  liable  to  be  de- 
ranged. Of  these  functions,  the  most  essential  in  all 
r^^iects  is  the  circulation  of  the  blood,  as  affected  by 
the  heart  and  arteries :  next  to  this  comes  the  nervous 
system ;  and,  in  the  third  pliice,  we  have  th^  nutritive 
system,  whidi,  in  addition  to  the  heart  and  nerves,  re» 
miires  the  action  of  the  absorbents  and  seeretoiry  glands. 
For  the  performance  of  these  functions  the  body  is  poa« 
8f  ssed,  of  two  powers  or  faeulties  peculiar  to  itself,,  con* 
tractility  apd  sensibility ;  and  it  is  also  influenced,  to  a 
certain  extent  by  the  powers  which  operate  upon  un* 
organised  matter*  Two  prindplea  of  arrangement  thiMi 
present  themselves  We  may  proceed  either  aooord- 
log  to  the  genend  nature  and  properties  of  the  eonsti- 
tpents  of  the  animal  frame,  considered  as  one  whole,  or 
apoording  to  the  separate  fonctions  of  the  body,  tfid  the 
organs  by  which  they  are  respectively  exercised*  To 
a.  certain  d^pree  we  may  c^tain  the  benefit  of  both  tjhese 
n^Midea  of  arrangement,  by  attempting  to  unite  them  in* 
to  one  system.;  which,  if  it  could  be  aco^mplished, 
would  affinrd  us  a  perfect  cliysification. 

In  pursuance  or  this  plan,  we  must  take  into  ^onsi- 
mem  of  the  deration  the  causes  which  inoreasei  and  those  whid^ 
aubject.  <Uminisb,  the  nowers  of  contractility  and  those  of  sf n^ 
aibility  generally,  and  afterwards  each  off  them  respec- 
tively. We  may  then  examine,  in  what  degree  eadi  of 
the  tnree  systems  mentioned  above  are  affected  by  ^e 
faculties  of  contractility  and  sensibili^,  and  in  wha^ 
way  we  haye  it  in  our  power  to  increase  Qt  diminish 
epdi  of  them  with  respect  to  these  sybtea^  For  ex- 
ample, beginninff  with  the  circulation,  we  mus^  kiquire, 
11^  what  degree  it  is  connected  with  the  faculty  of  con* 
tiactility,  and  how  far  we  possess  any  means  foe  ang* 
menting  or  diminishii^  the  contractility,  with  rew« 
enoe  to  the  heart  apdarteraes*  We  muift  then  proceed,  in 
the  same  mannerj  with  respect;  to  the  sensibility ;  and,  af- 
tfrwards,  we  may  consider,  whether  these  two  faculties, 
as  far  as  relates  to  the  action  of  the  h^art  and  artene^ 
h^ve  any  affections  ^cept  those  ofei^SK  and  defect,  We 
may  oonolnde  this  division  of  the  subject  Vy  investigat- 
\^f^  the  connexion  which  si^Mists  between  thp  dr^u^ 
lating  system  and  any  of  the  p|i]wcal  powers  of  mat* 
t«r :  )Srs^  Those  of  a  purely  mecbanicml  nature ;  apd, 
seoofudfiy.  Those  which  may  be  referred  to  chen|iGal  af« 
^ity.  A  similar  kuid  o(  process  miQr  th^,  be  smo 
thmugh  with  respect  to  the  nutrttivf  lyslem ;  in  wJAich 
the  a^baorbing  and  drcubitiog  oi^ans  are  to  be  Kfard* 
ed  as  the  more  essential  or  sj^fic  agents,  and  afbsN 
wi^da  withi  respect  to  the  bpiyun  and  narv^ 
Kaittfil  Were  our  knowledge  of  tfaia  animal  eoonomyo90^|i|flti^ 
natiiMl  not  this, which  may  be  called  tl^e  naf^Hval  m^MSW^I  d^ tl^. 
to  bs  pnr*   objectoi>f  tbeiapeutics,  would  embrace  every  tUng  we 
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should  wish  to  aoooopUsb ;  bo^  in  the  piosfnit  state  of  Tbssspcu* 
the  science,  we  are  obliged  to  have  recourse  to  a  more      tica> 
empirical  p)a«,  and  to  derive  our  method  frooa  the  '^-^  •  -^ 
more  obvious  effect  qf  remedies*  pajying  comparatively 
little  attention  to  the  intimate  ^atu^e  of  their  oper^tiooi. 
But  although  we  may  make  this  kind  of  empiridam  the 
basis  of  our  proceeding,  it  will  be  difficult,  if  not  im- 
possibloi  alt^ther  to  avoid  tlie  influence  of  theoiy  ;  • 
snd  we  a^ccordingly  find,  that  the  writers  on  tberapea* 
tics,  and  the  materia  mediea,  although  profossia^  to 
arrange  their  remedies  from  their  obvious  qualities  and 
effects,  have,  in  fiMst,  deviated  very  widely  from  this 
track.  We  have,  for  instanoCft  a  long  list  of  demuknntSj 
the  object  of  which  is  to  sweeten  the  blood,  and  remo¥i) 
the  acrimony  of  the  fluids.,  we  have  inciassants  to 
thicken  them,  and  attenuants  to  lessen  thdr  viscidity 
or  lentor.    We  have  medicines  for  accelerating  the  m^o* 
tion  of  the  animal  spirits,  and  others  for  retarding  it  ^ 
iM^d  a  variety  of  ofajiects  sare  assi^ed  to  the  artidea  of 
tjbe  materia  medioa»  some  of  wmch,  we  may  be  oenfi* 
dent,  have  only  an  ideal  eaistence,  and  othera  are  total- 
ly beyond  our  power  to  accomplish. 

In  our  account  of  tfie  niateria  mediae  we  divided  re-  Arrange- 
medies  into  two  dasses*  general  m^  particuhur;  thementof 
first  operating  on  all  parts  of  the  systen^  aM  on  the  thcrapeuu. 
functiops  generi^y ;  the  Wter  oi»  some  pactieular  or-  ^*}  '^^'^^' 
gan,  or  upon  some  one  runc;tion,  or  system  of  funotions,  ^'^^ 
only.    The  latter  dass  of  remedies^  which  constitute  the 
inwediate  olject  of  pkarmacokigy,  we  considered  u». 
der  the  article  Mateuia  MfcOiCA;  the  former,  or  the 
ffeneral  remedies,  belong  more  eapeciatty  te  die  aub* 
ject  of  therapeutics.   These  mi^  be  arraiuKd  under  the 
ten  following  heads:  1.  Diet;  %  Air;  S.  Temperature; 
4.  Soil  aod  Situation;  5.  Exerdse;   6.  Occupatioi^ 
apd  Aiodes  of  Life ;  7.  Habits ;  H.  Ckything ;  9.  Sleep ; 
lOii  Passion«>    Upon  each  of  these  topiqs  we  shall  now 
offer  a  fow  observations. 

As  that  which  has  the  most  direct  and  immediate  ef^  Diet. 
feet  upon  the  state  of  the  general  heeUh,  apd  especsaUgr 
as  what  we  have  it  the  most  in  our  own  power  to  cod- 
troul  and  regulate,  we  shall  commence  with  the  ooask* 
deration  of  (Set 

The  regulation  and  management  of  the  diet  haa  be«B 
made  the  subject  of  many  volumes,  and  has  tfven  been^ 
r^arded  as  a  distinct  branch  of  mecHcal  science  und4r 
the  denominaMon  of  D4XT«tics.  I9  this  piece,  haw^eve^ 
we  must  consider  it  only  in  a  general  point  of  view»  or 
at  least  without  going  into  any  very  minute  detail* 
We  shall  divide  what  we  have  to  say  oonoeming  it  in- 
to two  parts.  We  shall  first  ccmsider  the  oeneiM  prin- 
dplea on  which  we  found  our  doctrine  and  practice  ra» 
specting  the  nutritive  propeiEties  of  Vjsrious  artidee; 
spd  we  shaD»  in  the  second  plaoe»  arranse  all  the  arti* 
dea  Wjhich  are  employed  in  diet  in  their  respective 
dasses,  dther  accoidin^  to  their  physical  properties*,  or 
tbeis  i^et^tion  to  the  different  departments  of  nalimsl 
histoiy. 

StCT.  I.    Oeneral  Principki  tfDiiteiics. 

Thq  ipedical  piractitioner  may  regard  U^e  maisago*  Gtneni 
mcnt  of  the  diet  in  vta^ous  pointa  of  view ;  as  to  the  ptiecf|iict 
asture  of  the  artides  employed;,  as  to.  the  ^uaiitity  ^^^ctctk*. 
lifted;  as.  to  th^  particular  lunda  of  diet  applicable  to. 
diflOirei^  diseasesi  and  indep^ent  of  diseasoi  we  mff 
also  inquire  into  thf  kind  oC  diat  whicb  is  most  snit*. 
44^  for  different  ims  simI  copsttt^tjoQAi    I19  opMdrr- 
ing  the  nature  of  Ine  artideft  employed  in  dietf  the 
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Tlitnpett«  irst  gna.  division  is  into  soUdt  and  fluidf :  aolidt  may  pears  that  theif  physical  compottdoD  has  a  cansiderable  ThOTapiii. 
^     <>«»       be  divided  into  animal  and  vegetable  substances,  ani-  mfluenee  on  the  process;  and  akhoogfa  the  change   _^^^^ 
"  —  [  ^-  mal  substances,  as  they  are  taken  fipom  quadrupeds,  which  takes  place  m  the  scomach  is  a  chemical  change,   —  y  ^ 
^UT^m^hifdt,  or  fish;  vegetaUes,  as  they  cgnsist  either  o£  ^  il  is  so  connected  with  the  vitslfimctions  of  the  put, 
ployed  in  '  the  seeds,  fruits,  roots,  or  Waves,  of  the  icsfeetiv*  that  something  farther  is  nacesary  for  perfecting  tho 
tfiet.           pknts.    Fluids  mi^  be  arranged  under  the  hsada  o£  ofMralion  than  the  mere  pyesence  of  the  chemical  ele* 
aqueous  infusions^  fermented  liquors,  or  distilled  spi-  meots^   AsthemediaBicalslractureof  thestomadi»and 
rits.    Besides  these,  which  naay  be  conridered  aam^  the  parts  connected  with,  or  subservignl  to  it,  is  very  irs^ 
'    dttding  the  principal  classes  of  substances  empkiyed  in  rious,  bo  we  find  that  particular  cUuBses  of  animals,  and 
djet,  we  have  some  of  an  intermediate  natns^  as  milk,  even  pardctdsr  individuab,  are  especially  adapted  for 
whicfa  partakes  of  the  properties  both  of  solids  and  of  narticuhur  kinds  of  aliment.    These  ditferences  seem,, 
fluids ;  we  are  also,  to  consider  the  action  of  the  dH^^  however,  to  attach  more  to  the  wgans  appropriated  to- 
ent  fMwoesses  of  cookery  in  changing  or  mocBlying  the  the  orevioua  preparation  of  the  food,  the  means  hj 
consistence  of  die  axtides  subjected  to  them  ;  and  there  whidi  it  is  comminuted  or  macerated,  so  as  to  render 
me  a  variety  of  bodies  employed  in  diet,  whi^  are  nut  it  propo*  for  the  solvent  power  of  the  gastric  jeice,  si- 
in  themselves  CHpableofnutntion.  but  which  ere  agree-^  themh  it  is  possible  that  the  nature  of  the  gastric  juice- 
Mb  to  the  pabt^  and  suppcaed  to  promote  the  aetion  itself  may  be  difierent  in  diffiirent  orders  of  animals, 
of  die  dig^ve  powers,  or  possess  some  acddenSal,  or  There  is  an  important  drcumstsnoe  to  be  observed*  widi 
perhaps  even  imaeinary  peoperties.  which  have  con-  '^'jP®^  ^  ^^  human  subject,  in  winch  it  appears  to* 
tnbuted  to  bring  them  into  estimation.    Of  this  latter  differ  fitim  all  other  spedes  of  animals,  that  while  they 
description,  we  may  mention  the  fdlewing ;  tea  and  hanre  each  of  them  some  paadeular  kind  of  diment, 
ODffee,  which,  when  in  a  state  of  iuftision,  are  so  fire*  which  is  more  pecoJiorly  adapted  to  thdr  respective 
quendy  used  in  our  diet,  sugar,  sdt,  acids,  spices,  and  natures,  man  appeam  to  be  better  nourished  by  em« 
Tarious  other  artides.  ploying  a  variety  of  kinds  of  food.    From  the  nature 
O'lfsstioii.       One  of  the  aoost  hnportant  functions  of  the  anima)  of  their  food,  a  division  has  been  fiirmedinto  the  two 
body,  is  that  which  is  exercised  by  the  stomach  and  daases  of  carnivorous  and  grsminivorotis,  according  as- 
contiguous  part  of  the  dimentary  canal,  by  which  di-  diey  feed  upon  aniesd  or  vegetable  matter,  whUe  man 
ment  received  into  the  organs  undergoes  a  certain  seems  to  be  naturally  omniverous,  a  oiicumstance  which 
dumge  in  ite  physical  and  chemicd  properties,  so  aa  fits  him  fi>r  dl  ooundries  and  dimates,  and  enablee  him 
to  fit  it  for  the  purposes  of  repairing  the  waste  which  to  exist  in  a  greater  variety  of  situations  than  any  other 
is  perpetually  going  forwards  in  the  system.     By  die-  animd.     It  not  onl;^  stppears  that  he  is  the  best  nou« 
action  of  these  parts,  the  aliment  is  converted  into  a  liahed,  or  paeserved  in  the  most  perfect  hedth  by  em** 
.  pultaceous  mass,  of  a  white  colour  and  sweet  teste,  plogMug  a  proper  mixture  of  animal  and  v^^blediet, 
called  chyle,  which  is  the  immediate  agent  of  nutria  but  that  a  combination,  of  two  or  more  artides  of  the 
tion;  and  it  is  found,  that  in  the  same  individual,  or  same  dass  of  substances  appears  more  desirable  than^ 
at  least  in  the  same  dass  of  animds,  nearly  the  same  any  one  of  them  singly,  even  dthough  it  should  be  in* 
kind  of  chyle  is  ibrmed,  whatever  were  the  substences  ilndf  more  capable  or  supporting  lili^     It  ap]iears,  like* 
employed  in  diet    A  more  complete  aooount  of  the  wise,  that  the  stomach  performs  ite  fkndions  more  com* 
pitieess  of  digestion  will  be  found  m  onravtide  Ph%si-  f^bt^ly  when,  besides  what  is  essentid  to  nutrition, 
oifOOY  ;  but,  at  present,  we  mi^  reoiark,  that  there  is  it  rsodves  a  quantity  of  extraneous  matter,  which  maj 
reason  to  bdieve  that  all  the  subsunces,  before  they  he  regarded*  as  diluting  the  actud  nutritive  substance, 
can  be  oonverted  into  chyle,,  are  reduced  to  a  state  of  so  that  the. avtides- which  affbrd  the  greatest  quantity- 
vmy  ttHOute  division)  if  not  of  solution ;  that  new  die»  of  chyle,  in  proportion  to  their  bulk,  if  taken  without 
niad  combinations  take  place  between  thdr  particles ;  addition,  do  not>  appear  to  aflbrd«  the  diet  which  is  best 
and  that  by  some  means  a  separation  is  effected  be*  adapted  fisr  promoting' the  health.   Them  are  alto  great 
tween those  parts  that  are  adapted  for  forming  ehy^e,  vansiions  observable  among  individuals  of  the  human* 
and  those  wluch  are  rejecled<  fiwm  the  ^stem  in  the  fb-  species,  depending  upon  peculiarity  of  constitution,  de^* 
cd  state.    A^  the  ultimste  demente  of  animd  and  ve*  nred  fimm  their  parente,  or  the  result  of  early  habite 
getehle  substences  are  considerably  different,  theohanges  and  modes  of  life^  beddes  numerous  idiosyncrasies,  for- 
which  they  undergo  must  be  so  likewise,  some  bodies  which  it  is  oi\en  impossible  to  asdgn  any  satisfactory 
being  capable  of  inbrding  a  larger  proportjion  of  chyle  reason,  which  render  it  diflicult  to  predict  what  kind': 
than  others,  and  perhaps  dso  of  a  aiffmnt  quality.  of  diet  is  the  best  adapted  for  any  individual,  or  what 
Pnnmy         The  ultimate  elements4>f  which  all  ainmd  substances  would  be  the  efihct  of  certdn  substances  when  taken 
aaimai        ave  oompooed  are  the  same^  dthough  they  exist  in  difC;  into>hia  stomach.    Any  general  rules  that  we  can  lay 
compounds,  feient  proportions,  but  the^  differ  fiKmi  v^^etable  sub-  down  must  thetefbre  be  lecdved  wi^  many  limitations 
stances  principally  in  qoritaihing  more  asote  and  less  and  exceptions* 

esrbon.  With  respect  to  the  primary  compounds  which  Of  the  five  primary-  oompeonda  whidi  fom  the  Artidctof 
enter  into  aninaal  substances,  they  mev  be  comprised*  basis  of  die  artides  of  animd  diet,  muscuiar  fibre,  sntanaldiec. 
under  the  following  beads:  muscular  fibro,  membrane,  membmne,  dburaen,  jelly,  and  fkt,  it  is  generally 
fat,  dbnasen,  and  jelly.  These  difibr  from  ekdi  other  supposed  that  the  muscular  fibre  forms  the  most  per* 
in  three  drcumstances,  whioh  may  be  supposed  to  af^  feet  chyle,  and  ia  the  best*  adapted  ftr  nutrition,  pro* 
feet  the  process  of  digestion,  their  ohemical  oompesi-  vided  the  stomach  be  in  a  healthy  ^tate,  and  in  the 
tion,  the  state  of  aggrqtation  of  thdr  particles,  and  the  full  pessspsion  of  dl  ite  powers.  Membrane  is  sup- 
degree  in  which  Uiey  are  acted  upon  by  the  stomach,  posed  to  produce  a  smdler  proportion  of  chyle,  but,  if 
Action  oa  It  might  be  aopposed  that  those  substances  must  gene-  presented' to  the  stomach  m  a  state  of  sufficient  me- 
'^^  "^^ '  nte  «yle  with  the  most  fadti^  which  approach  the  chaniod  division,  to  be  of  easy  digestion ;  while  &t,  on 
most  nearly  to  it  in  theur  chenucal  composition,  and  to  the  contrary,  is  more  nutritious,  w  produces  naoro  chyle, 
a  4»teiB  eaasnttduS'  i»  probably  die  case;  j^utitiip*  bulk  At  bulk)  bat  ie  less  endly  digested^  or,  as  it  H*' 
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TlierftiMa*  nid,  if  more  apt  to  disagree  with  the  stomach.  AU 
^^^^  bumen,  exoept  as  to  its  state  of  mechanical  aggrvga- 
tion«  is  the  same  with  membrane ;  while  jelly  is  sup* 
posed  to  be  the  most  easily  acted  upon  bv  the  stomach 
of  all  the  animal  compoatids,  or  to  be  the  most  easily 
digested,  bat  it  affords  a  less  qaantity  of  chyle  in  pro* 
portion  to  its  bulk.  Of  the  articles  which  are  commonly 
employed  in  diet,  the  flesh  of  quadrupeds  consists  of  a 
mixture  of  muscular  fibre,  membrane,  and  fat;  that  of 
birds  consists  of  muscular  fibre,  generally  with  less  fat 
and  less  membrane;  eggs  .consist  sdely  of  idbomen, 
while  fish  contains  a  large  quantity  of  albumen  and 
jelly.  We  have  already  menticmed  milk  as  a  kind  of 
mtermediate  substance  between  solids  and  fluids ;  its 
nutritive  part  is  of  the  nature  of  albumen,  while  the 
different  species  of  animal  oils  that,  under  various  forms, 
enter  into  die^  are  nearly  similar  to  fat.  There  is  not 
only  a  difference  between  the  flesh  of  different  kinds  of 
animals,  but  between  the  same  animal  at  di&rent  pe» 
riods  of  its  existence.  In  young  animals  there  is  a 
considerable  quantity  of  jelly,  and  their  whole  texture 
is  less  firm ;  while,  as  they  advance  in  age,  the  jelly 
disappears,  or  is  converted  into  albumen  and  mem- 
brane, the  fibre  becomes  denser  in  its  texture,  and  the 
whole  body  acquires  a  firmer  consistence. 

The  primary  vegetable  compounds  which  principally 
compose  the  nutritive  part  of  the  substances  employed 
in  diet  are  vegetable  gluten,  farina,  and  mucilage.   The 
first  of  these,  in  its  cnemiod  composition,  and  proba- 
bly also  in  its  power  of  generating  chyle,  is  very  simi« 
lar  to  the  muscular  fibre ;  it  is  found  almost  exclusive* 
ly  in  the  seeds  of  plants,  and  particularly  in  those 
which  belong  to  the  tribe  called  cereaUa,  or  the  corns. 
It  abounds  the  most  in  wheat ;  and  it  exists  in  this 
grain  in  such  a  state  of  combination,  that  properly  pre- 
pared wheaten  bread  is  generally  regarded  as  the  sub* 
stance  the  most  capable  of  supporting  human  life  of 
Mfiy  one  body,  either  animal  or  vi^table.    After  wheat 
^mes  rice,  barley,  rye,  and  other  grains,  besides  sc%ds 
%f  other  kinds,  as  the  pea  and  the  bean,  which  contain 
a  certain  portion  of  gluten ;  and  it  is  also  found  in 
some  fruits  and  4eaves,  but  in  much  less  quantity  than 
in  wheat. 

Next  to  ^uten  eones  farina,  which  enters  largeljr 
into  the  composition  of  seeds,  both  increasing  tneir 
power  d  nutritioo,  and  r^dering  them  heller  Mapted 
tbr  the  action  of  the  stomach ;  while  in  roots  which 
are  without  gluten,  the  farina  is  the  most  important  in- 
gredient :  this  is  espeoially  the  ca^e  with  the  most  va* 
luable  of  all  roots,  the  {x>tata  The  most  nutritive 
fruits  consist  of  farina,  especially  the  different  species^ 
of  nuts,  some  of  which,  as  the  chesnut,  compose  an 
important  article  of  diet  in  the  southern  countries  of 
Europe.  The  fruits  of  the«palm  tribe,  .particularly  the 
datc^  •contain  a  laige  quantity  of  farina.;  and  it  enters 
largely  into  the  composition  of  the  cucumber,  mekm, 
and  other  eimilar  articles,  which  oontribute  materially 
to  the  food  of  ^he  inhabitants  of  the  warmer  climates. 

Mucilage  or  mucus,  is  4he  third  great  constituent  of 
veffetables,  which  gives  4hem  their  nutritive  properties, 
and  there  is  perhaps  no  vegetable  which  does  not  contain 
a. greater  4Nr  less  quantity  ;  it  forms  a  oonsidemble  pro- 
portion of  some  roots,  and  fruitSi  and  is  4he  principal 
ingredient  in  the  leaves  and  stalks  of  plants.  As  it  is 
commonly  used,  it  is  likewise  combined  with  t  large 
qpantity  of  water»  and,  bulk  for  bulk,  is  supposed  to 
be  less  nutritious  than  either  gluten  or  farina,  although, 
when  it  i»  employed  in  a  more  oondenaed  state,  as  in 
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the  form  of  gum,  its  power  of  supporting  life  is  said  Tberepcu- 
to  be  very  considerable.  The  largest  land  animals  are  **^' 
generally  those  which  feed  upon  the  stems  or  leaves  of 
plants,  and  they  must  therefore  acquire  their  nourish* 
meot  principally  from  mucilage;  their  stomachs  are 
oonseanently  very  capacious,  and  their  organs  are  so 
formed  as  to  enable  them  to  take  in  large  quantities  of 
food  in  a  short  space  of  time. 

Besides  gluten,  farina,  and  mucilage,  which  compose  oil. 
the  main  proportion  of  the  actual  bulk  of  vegetables, 
there  are  other  ingredients,  which  are  probably  very 
nutritive,  but  which  must  be  reiBiarded  as  peculiar  or 
specific  subtances,  belonging  to  certain  trioes  of  ve» 
getables  only,  not  forming  anj^  of  the  absolute  bulk  of 
the  plant,  but  lodged  in  cavities,  e^dally  adapted 
for  their  reception.  Of  these  the  most  important  are 
oil,  sugar,  and  acids.  Vegetable  oil  is  principally  found 
in  certain  seeds  and  fruits,  it  is  usually  combined  witk 
fiurina,  as  in  the  seeds  of  many  of  the  tetradynamian 
plants,  and  also  in  several  of  the  nuts,  espedally  the 
cocoa-nut,  but  in  the  olive  it  is  more  connected  with 
mucilage:  in  many  of  the  seeds,  it  is  either  itself  so 
acrid,  or  is  so  combined  with  an  acrid  substance,  as  to 
render  it  incapable  of  being  employed  for  nutrition  ; 
but  in  the  oleagenous  fruits  it  is  generally  considered 
as  materially  contributing  to  their  nutritive  powers^ 
although  to  delicate  stomachs,  or  to  those  not  accus- 
tomed to  it,  it  is  not  easily  acted  upon  by  the  gastric 
juice.  In  a  separate  state,  chiefly  as  procured  from  the 
olive,  it  is  very  generally  employed  by  the  inhabitants 
of  the  warmer  climates  instead  ot  the  solid  animal  oils* 
and  is  considered  to  be  more  easy  of  digestion. 

But  of  all  the  primary  vegetable  compounds,  there  is  Sugar, 
none  which  is  supposed  to  be  so  nutritive  as  sugar. 
This  substance  is  found  occasionally  in  almost  all  .the 
parts  of  plants,  and  is  probably  an  essential  constituent 
of  the  sap.    It  is  found  abtmdantlv  in  certain  fmita 
and  roots,  especially  the  carrot  and  beett  hut  the  source 
from  which  we  generally  obtain  it,  as  an  article  of  dict^ 
is  from  the  juice  of  the  amndosaccharifertL    Although 
it  KB  usually  employed  rather  with  a  view  of  rendering 
our  food  agreeable  to  the  palate,  than  for  the  direet 
purpose  of  increasing  its  powers  of  nutrition,  yet  it  is. 
generally  understood  that  it  possesses  this  propertr  in 
a  very  high  degree,  although,  like  the  muscular  nbre» 
and  the  vegetable  oils,  it  is  not  well  adapted  for  the 
powers  of  digestion,  when  taken  into  the  stomach 
without  addition,  or  even  if  it  forms  a  very  large  por« 
tion  of  our  food.    We  may  remark,  that  a  species  of 
sugar  nearly  similar  to  the  vegetable  sn^^,  in  all  its  jprom 
perties,  both  physical  and  chemicsl,  exists  in  milk;  and 
It  may  be  presumed  that  it  contributes  to  the  nutritive 
powers  of  this  fluid.    The  last  primary  vegetable  com-  Acids, 
pounds  which  we  mentioned  are  the  adds ;  they  are  aU 
most  exclusively  confined  to  the  fruits,  and  contribute 
greatly  to  their  agreeMe  effisct  upon  the  pakte,  espe- 
cially in  the  warm  climates,  where  they  are  the  meet 
abundantly  produced.    There  is  reason  to  believe  that 
a  due  proportion  of  vegetable  acid  promotes  digestieD» 
especially  the  digestion  of  vegeUble  matter;  asid  they 
possess  the  valuable  property  of  very  effectually  quench* 
ing  the  thirst ;  but  it  msy  be  questioned  whether  they 
are  properly  nutritive,  or  actually  possess  the  power  of 
generating  •chyle. 

.  Beeides  what  we  hsve  enumerated,  there  are  other 
primary  combinations,  which  contribute  to  nutrition, 
but  which  exist  in  sniall  proportion  oi;ly.  as  vegetable 
jelly,  which  is  found  in  several  fruits,  and  in 


MEDICINE.  687 

Th«Tap«u»  rooU  and  leavet,  and  a  aubttanoe  coDaiderablyTesero-  acquires  a  peculiar  acrid  sUte,  and  at  oUier  timea  it  '^^•f*P*"* 

^'^^       Wing  albumen,  which  forma  a  large  proportion  of  the  emits  gas  in  great  qaanuties.    Now,  it  is  probable  that  ,^J,^,^ 

^■'^'V^^  bulk  of  certain  seeds,  generally  in  combination  with  these  morbid  changes  in  the  food,  during  the  process 

oil,  as  in  the  almond.   As  to  the  ligneous  part  of  plants»  of  chylification,  may  be  counteracted  by  the  addition 

whether  existing  under  the  denser  form  of  wood,  or  in  of  certain  liquids  that  are  mixed  with  our  diet,  some  of 

the  less  compacted  sUte  of  a  network  of  the  fibrea^  them  possessing  properties  that  appear  to  correspond   • 

giving  their  different  form  to  vegeUbles  generally,  it  with  the  aupnosed  changes  that  take  place  in  thestemach. 
u  doubtful  whether  it  be  capable  of  affording  chyle,  or  in        The  liquida  used  in  diet,  with  the  exeeption  df  simple  Vegetable 

any  way  of  contributing  to  digestion ;  and  wito  respect  water,  which  acto  as  a  mere  diluent,  may  be  arranged  infuilons. 

to  the  resinous  or  extractive  bodies  of  all  descriptionsy  under  the  heads  of  vegcuUe  infusions,  fenaented  li- 

which  exist  in  plants,  they  fall  under  the  denomniation  quora,  and  distiUed  apirita.     Of  vegetable  infoaiona, 

of  drugs  or  medicines,  and  have  l>een  treated  under  their  the  principal  that  are  employed  in  this  country  are  tea   ^ 

respective  classes,  in  the  article  Materia  Mboica.  and  coffee,  which,  in  most  ranka  of  life,  compose  the 

Uqutdt  We  now  come  to  the  second  great  division  of  the  soU  basis  of  one,  and  frequently  of  two  of  our  daily  meala. 

tt«ed  in        stances  used  in  diet,  liquids  or  fluids.    With  respect  to  There  has  been  much  controversy  res|>ecting  the  effect 

tfigestioo.     -^ijg  purpose  which  they  serve,  it  may  be  regarded  un*  gf  these  articles*   When  they  were  first  introducecl,  they 

der  two  distinct  points  of  view,  as  tending  directly  to  were  vehemently  condemn^,  and  a  description  of  their 

promote  digestion,  or  as  merely  employed  for  quenching  injurious  effects  was  drawn  up,  which  we  now  regard 

thirst     It  is  necessary  to  observe,  that  there  are  many  as  absolutely  ridiculous.     Upon  the  whole,  thepeamt 

articles  of  diet,  where,  by  the  processes  of  cookery^  va»  opinion  is,  that  there  are  oerUin  peculiar  constitudooa 

rious  solid  substances  are  diffused  or  dissolved  in  wa-  on  which  they  act  unfavourably ;  and  perhaps  the  aame 

ter,  such  as  broths  and  gruels  of  all  kinds ;  these,  to  unfavourable  effect  is  in  all  oases  procured,  if  tbev  are 

far  as  they  differ  in  their  effects  from  the  solids  which  taken  in  too  concentrated  a  state ;  but,  to  the  bulk  of 

enter  into  their  composition,  must  be  considered  aa  in«  mankind,  they  appear  to  afford  a  i^lotary  beverage,  and 

debted  for  their  properties  to  the  water  with  which  to  promote  dij^estion,  probably  by  their  action^  upon 

they  are  combined.    Before  we  enter  upon  the  consi*  the  xnass  of  alimentary,  matter  in  the  stomach,  in  the 

deration  of  particular  kinds  of  liquids,  it  may  be  pr»-  way  in  which  we  have  explained  above. 

ner  to  observe,  that  mere  dilution  appears  to  be  very  ^  The  two  other  species  of  fluids,  fermented  and  spi-  Fermented 
favourable,  if  hot  absolutely  necessary  to  digestion,  ritous  liquors,  in  aome  respects  resemble  each  other#  ^d  tpint- 
AU  individuals,  however  they  may  differ  in  oUier  re-  especially  io  the  renilirkable  powers  which  they  exer-  **^  *' W>«* 
apects,  agree  in  employ  iz^  ^cng  with  their  nutritive  cise  over  the  nervous  svstem,  in- consequence  of  the  aU 
food  a  quantity  of  liquid ;  and^  when  under  particular  cohol  in  them,   which  is  denominated  intoxicadon. 
circumstances,  it  has  been  found  impossible  to  procuie  Their  action  is  directly  stimulating,  and  within  certain 
the  requisite  supply,  the  sufferings  and  distress  occa-  limits,  with  respect* to  the  balk  ofmankind,  under  the 
aioned  by  this  deficiency,  have  b^n  even  greater  than  circumstances  in  which  they  exist  in  the  present  state  of 
from  the  actual  want  of  food.    It  is  not  easy  to  assign  society,  it  is  generally  considiered  aa  not  unfavourable 
the  cause  of  this  necessity,  but  it  may  be  conjectured^  to  health.  They  differ,  however^  in  one  essential  partieu* 
that  as  a  great  proportion  of  piost  of  the  component  lar,  that  fermented  liqyiors  contain  the  alcohol  in  a  much 
parts  of  the  body  consists  of  water,  so  in  order  to  pre*  naore  diluted  state,  and  also  united  to  a  proportion  of 
serve  their  physical  and  chemical  state,  a  regular  sup-  mucilaginous  and  aaccharine  matter,  wnich  renders 
ply  of  it  must  be  afforded  to  the  digestive  organs.     It  them,  m  some  measure,  nutritive,  and  in  aconsidemble 
IS  likewise  probable,  that  a  certain  quantity  of  fluid  is  degree  prevents  the  injurious  effects  which  always  arise 
useful  in  mechanically  separating  the  fibres  or  the  par-  from  a-  long  continued  use  of  distilled  spirits^    Our 
tides  of  the  solids,  and  thus  rendering  them  more  so-  conclusion,  therefore,  is,  that  fermented  liquonrs,  pro» 
luble  in  the  gastric  juice ;  and  it  is  also  not  improbably  perly  prepared,  and  taken  in  moderate  quantities^  aro* 
that  the  chyle,  when  in  a  very  fluid  state,  will  more  generally  salutary ;  but  that  the  habkual  use  of  spirit- 
readily  enter  the  vessels  and  the  absorbents,  and  be  oos  liquors  is  always  to  be  aw>ided|  and  that  they 
conveyed  with  more  ease,  to  all  parts  of  the  system,  should  never  be  employed)  except  aa  artides  of  mediii 
Besides  this  general  property  of  dilution,  and  the  grate-  cine,  or  forming  part  of  a  plan  of  medical  treatment* 
ful  effects  of  liquids  m  removing  thirst,  it  is  presumed        It  now  remains  for  us  to  make  a  few  renaski  npon»£|r^i  of 
that  their  only  other  operation  is  to  favour  the  general  the  effects  of  cookery  on  food.  All  nations^  exeept  per-  cooksiy^ 
action  of  the  stomach,  so  as  in  some  way  or  other  to  haps  some  in  the  veryi  lowest  stages  of  barbarism,  have 
promote  digestion,  without-  actually  affording  any  real  agreed  in  subjecting  tlicir  food,  before  it  is  employed 
addition  of  chyle.     This  may  be  supposed  to  be  ac-  in  diet>  to  aome  kind  of  operation,  generally. througit 
coraplisbed  by  producing  a  due  degree  of  action  in  the  the  agency  of  fire,  by  whiclvita  properties- are  material 
extremities  of  tne  vessels  or  the  glands,  with  which  the  ly  altered.    One  effect  of  theae  pnieeases,  is  to  .render 
interior  of  the  stomach  is  lined,  and  which  accretes  the  the  fiood  more  agreeable  to  the  palate,  which  ia  pro* 
gastric  juice.  ^  Without  contemplating  the  presence  of  duoed  principally  by  the  miature  of  difierent  ingre* 
'any  specific  disease,  the  consideration  of  which  will  b^  dients,  oxby  making  some  change  in.  their  cansiatenoe. 
long  to  another  part  of  our  article,  we  may  suppose  But  besides  this,  which  may  be  ragarded  rather  as  a 
them  to  suffer  from  a  want  of  excitement,  and  that.a  means  of  gratifying  luxury,  than  of  paomotiag  healthy 
firoiper  degree  of  stimulus  will  bring  them  to  the  re^  we  may  conclude  that  the  simple  applioatioo.^^heat  to 
quisite  standard^    There  is,  indeed,  a  farther  effect  both  animal  andv^^table  aubstancesy  renders  them 
^hich  msy  follow  from  the  use  of  liquids :  The  mass  of  better  adapted  for  the  formatipa  of  ehyle     Whether 
alimenUry  matter,  when  received  into  the  stomach,  tlusbe  done  by  the  application  of  a  naked  heat,  aa 
undergoes  a  certain  chemical  change,  probably  some-  in  roasting,  or  through  the.medium  of  water,  as  in       *    - 
what  resemblmg  fermentation,  which  we  find  ia  ex-  boiling,  an  important  effect  ensues;  the  aggregation* 
tremely  liable  to  be  affected  by  apparently  very  alight  of  the  aubstanoe  is  partly .  broken  down,  and  iu  oom^ 
louses;  sometimes  an  add  is  generaud,  sometiroea  it  ponent  pputa  are  reduced  to  a  stat*  in  which  thcy^aro 
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''h^npcii*  more  cttily  diuolved.  A  fiother  effaet  is  also  procured    bfevity  as  much  as  posstUe,  we  Aail  endearour  to  "ilierapeu- 

tict.       by  the  pfocesses  of  cookery;  certain  ingredients,  whicli    bring  in  what  we  have  to  say  on  this  topic  in  the       (i<^ 

are  originally  in  a  fluid  state,  liecome  coagulated^  and    last  division  of  this  article ;  and  we  sbau  likewise 


in  tills  way  rendered  more  proper  ftr  undergoing  di- 
gestiett.  The  hrst  of  these  effects  is  entirely  mei£ani- 
cal  in  its  nature,  while  the  latter  probably  acts  more 
iin  a  speciic  manner,  which  can  only  be  refenred  to  the 
vital  action  of  the  oigan.    It  is  not  necessary  to  em- 

Coy  any  l<mg  train  ^reasoning,  or  to  adduce  a  num* 
r  offsets  to  prove,  that  whatever  breaks  down  and 
Msolves  the  texture  of  substances,  renders  them  more 
eapable  of  dteestion ;  in  the  different  tribes  of  inferior 
annaals,  we  aiwaya  llnd  that  some  apparatus  is  pro 


reserve  fbr  the  same  place  an  account  of  the  diet  which 
is  proper  ^  particular  diseases.  The  only  remaining 
sul^ject  connected  with  dietetics  is  an  account  of  tha 
kind  of  food  especially  adapted  ftnr  particular  ages  and 
oonstitutionisf,  a  topic  of  grat  interest,  and  which  in« 
volves  many  important  considerations.  For  the  rea« 
sons  which  have  been  assigned,  we  must,  however,  very 
much  curtail  what  might  be  said  upon  this  point;  pait 
of  it  will  be  more  advantageously  discussed  under  the 

head  of  Phtsiolooy:  and  we  shall  necessarily  be  led  t6 
vided  fbr  this  puipose«  ezactiy  adaptecf  to  the  nature  of  tfffer  anumber  of  remarks  concerning  it,  when  we  treat 
die  food  which  is  to  be  empk^ed,  but  in  man,  whose  of  the  diseases,  which  are  especially  incident  to  particu- 
pl^sical  powers  are  often  infbrior  to  those  of  other  ani-    lar  perioda  of  life. 

amis,  the  exercise  of  skill  and  contrivance  enables  him  with  respect  to  different  ages,  the  progress  of  human  infancj. 
io  remedy  many  of  his  natural  deficiencies ;  he  therefore  lHb«  so  te  as  the  action  of  me  digestive  organs  is  con-^ 
anpk»ys  oookeiy,  which  is  not  necessary  for  other  ani*  sidered,  may  be  divided  into  six  stages,  that  of  infancy^ 
nam,  as  the  means  of  supplying  tiie  necessities  of  his  childhood,  youth,  manhood,  dedine,  and  decay.  In 
oorporeal  structure.  Partly  fimn  die  original  forma*  infancy,  the  oigans  and  functions  are  still  in  an  mcom« 
tion  of  his  teeth^  and  partly  from  the  imperfections  to  plete  state,  the  instruments  fbr  masticating  the  food  are 
which  they  are  so  liable,  his  powers  of  mastication  not  yet  in  existence,  nor  is  the  animal  in  prissession  of 
weald  be  inadequate  to  the  complete  comminution  of  those  mental  powers  which  would  enable  him  to  em« 
his  food,  if  it  were  taken  in  its  recent  state.  But  it  ploy  them,  llieact  of  deglutition  is,  however,  perform- 
mpears  that  both  animal  and  vegetable  food,  even  if  ed  with  perfbct  accuracv  from  the  first  moment  of  btrth^ 
reduced  to  a  pulp,  are  not  so  digestible  as  the  same  kind  and  that  of  suction  is,  likewise,  either  bestowed*  inatinc* 
«f  food  after  the  process  of  boiling;  and  the  reason  of  tively,  or  is  learned  with  great  facility  ;  while  the  gas^ 
this  appears  to  be,  that  the  heat  cpagnlates  the  fluids  trie  juioe  is  so  fiir  possess^  of  its  appropriate  qualities, 
J  .    .L       .^  ..*  ••     ^  as  to  coagulate  albumen,  and  after  warns  to  Convert  it 

into  chyle.  To  meet  the  exigencies  of  the  caiie^  nature 
has  fbrnished  the  breast  of  the  mother,  after  paxturition, 
with  a  supply  of  food,  precisely  adapted  for  the  infant 
so  tliat  both  from  analogy  and  from  experience,  we  can 


eontamed  in  the  substances  whieS  aro  capable  of  un- 
dergoing this  operation,  and  thus  eoinddes  with  the 
action  of  the  gastric  jniee,  the  first  effect  of  which  upon 
these  fluids,  when  they  are  received  into  the  stomachy 
ia  to  convert  tliem  into  a  solid  form.  By  codcery,  like- 


wise, when  it  is  not  carried  to  an  excessive  degree  of    have  no  doubt  that,  during  the  first  months  of  existence^ 


rofinement,  the  articles  of  diet  are  rendered  more  pro- 
per fbr  the  action  of  the  stomach,  by  mixing  together 
cliftrent  ingredients,  and  tlius  forming  a  oompound 
which  is  moro  salutary  than  the  substances  would  be 
of  which  it  is  composed,  if  they  were  tidcen  separately. 
This  is  particiilarly  the  case  with  sugar,  animal  and 
vegetable  oil,  and  other  analogous  braies,  which,  al- 
though highly  nutritive,  are  not  well  adapted  for  the 
action  of  the  stomach,  when  received  into  it  in  an  un- 
snixed  state.  There  are  very  few  subjects  in  whidi 
the  caprice  of  mankiml  is  moro  con^cuou^  than  in  the 
preparotian  of  their  food :  those  articles  which  some 
nations  regard  as  the  highest  hixury,  and  which  they 
purchase  at  the  nsost  «normons  expenoe,  aro  to  others 
eqoally  disgusting ;  and  even  among  individuals  of  the 
same  country,  who  have  been  brought  up  in  the  same 
general  habSu,  there  aro  certain  peculiarities  of  taste 
which  appear  the  most  whimsical  and  extravagant. 
Independent  of  fancy  or  the  effeM  of  custom,  we  also 
perceive  daily  examples  of  very  ronuukable  idiosyn 


the  mother's  milk  is  the  diet  best  fitted  for  her  offspring. 
By  degrees,  however,  this  fluid  ceases  to  be  secreted;  Childhood 
the  teeth,  at  the  same  time,  are  formed,  and  the  period 
of  childhood  comes  on.     This  combination  of  circum- 
stances points  out  to  us  the  propriety  of  employing  food 
of  a  more  soKd  kind ;  and  the  conclusion  that  we  migbit 
draw  from  it  is  farther  confirmed,  by  the  necessity  of  a 
moro  substantial  diet,  in  order  to  supply  the  urgent  de« 
mand  for  the  rapid  growth  of  the  body.  We  find^  how- 
ever, that  the  functions  of  the  stomach  are  still  in  a 
state  that  requires  groat  circumspection  ;  tihe  processes 
of  chylification  and  sanguification  are  performed  with 
rapiditv,  and  in  proportion  to  the  capacity  of  the  09- 
^ms,  the  products  are  in  large  quantity ;  but  the  system 
IS  not  hi  a  condition  to  bear  much  excitement,  and  the 
inflammatory  action  is  readily  induced :  hence,  the  food 
should  be  simple,  and  given  at  short  intervals,  and 
while  it  contains  a  plentiful  supply  of  the  elements  df 
chyle,  it  should  be  of  the  mildest  nature.  Milk,  with  the 
drierent  kinds  of  farinaceous  vegetables,  in  prapct 


cracies,  by  which  oertain  persons  are  rendered  incap-    quantities,  and  prepared  of  a  due  consistence,  may  corn- 


able  of  digesting  aubstanees,  which  to  others  are  the 
most  salntaiT.  It  is  oflen  one  of  the  most  difficult 
parta  of  the  doty  of  the  medical  practitioner  togive  Uie 
proper  dnectione  reapeeting  the  diet  of  his  patients ; 
for  be  has  not  only  to  guard  minst  all  these  peculia* 
cities,  bnt  he  has  likewise  to  take  into  account  the  sin- 


prize  the  whole  variety  of  alimentary  matters  which 
aro  suitable  fbr  the  age  of  childhood. 

In  the  next  stage,  that  of  youth,  the  necessity  of  a  Yootb. 
copious  supply  of  nourishment  still  continues;  and  there 
is  still  the  tendency  to  an  inflammatory  state  in  the 
nrstem,  although  in  a  less  degree ;  so  that  now  a  por- 


Food  pn^ 
par  for  dif- 


golar  anomalies  that  aro  ftequently  produced  as  the  tion  of  animal  food  may  be  mixed  with  the  vegetobla 

eosMcqoenoe  of  disease.  diet,  the  meals  may  be  taken  at  longer  intervals,  and  a 

Af^  these  brief  remarks  apen  the  natoro  of  the  greater  variety  of  artides  may  be  emploved.   It  is  stil^ 

anhafanfes  employed  in  dfet,  we  should  next  proceed  however,  necessary  to  guard  against  all  direct  stiniu*^ 


fscsnt  «.gfs.|0  ogjjy  ^ggg^  ebservai 

nantity  of  the  food    .  .  ,  ^         _ 

■wtiatpct;  fcalai  ware  aceaaaarily  oMjgcJ^toflqd^    immedialdy  percqpcible,  yet  they  most  have  an  nnfii- 


ions  upon  the   effects   of  the    lants:  thejr  aro  not  necessary  for  the  production  of  the 
qnantity  of  the  food   taken,  or  opon  repletion  and    diyle,  and  althongh  their  injurious  effects  may  not  be 
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Therapeu*  vourable  tendency,  end  must  serve  to  la;^  the  founda- 
«»c»^       tion  for  a  morbid  state  of  the  digestive  organs ;  and  what 

^■■"'V*"^  is  perhaps  still  more  important,  they  lead  to  habits  of 
aelf-indulgenoe,  equally  fatal  to  the  moral  and  physical 
welfare  of  the  individual.  At  what  period  of  life  we 
may  commence  with  the  nse  of  fermented  liauors  de- 
pends upon  a  variety  of  eircumstanceSi  ana  indeed 
scarcely  admits  of  any  general  rule ;  but  it  may  be  re- 
marked, that  as  long  as  the  constitution  is  healthy,  and 
the  functions  are  performed  with  due  vigour,  there  can 
be  no  advantage  derived  from  them,  and  if  diey  are  at 
all  employed,  it   must    be     more    from  indulgence 

Age.  than  from  necessity.      In  the    decline   of  life,  and 

still  more  in  the  last  state  of  decay,  the  use  of  stimu- 
lants of  all  kinds  is  indicated  by  the  state  of  the  organs, 
which  now  becoming  torpid  and  callous  to  the  usual 
impressions,  are  slow  in  the  exercise  of  their  accustom- 
ed functions^  and  require  a  degree  of  extraordinary  ex- 
citement, in  order  to  bring  them  to  the  standard  of 
health.  Food  should  be  selected  which  contains  the 
greatest  proportion  of  nutritive  matter,  and  of  a  kind 
the  most  easily  assimilated.  We  have  now  no'  longer  to 
dread  the  access  of  inflammation,  but  we  have  to  guard 
against  the  opposite  state  of  langour  and  inaction ; 
wine  is  therefore  now  as  necessary  as  it  was  before  im- 
proper, while  a  liberal  use  of  the  various  condiments 
not  only  stimulates  the  palate  and  stomach,  which  re- 
quire this  additional  assistance,  but  also  promotes  the 
secretion  of  the  gastric  juice,  and  probably  corrects  the 
morbid  changes  which  the  alimentary  mass  is  liable  to 
experience. 

Sect.  II.    Arrangement  of  the  Materia  Alimentaria, 

General  re-  Some  authors  have  referred  the  consideration  of  the 
marki.  different  articles  that  are  employed  in  diet  to  the  head 
of  Materia  Medica,  but  we  think  that  it  belongs  more 
-properly  to  this  department  of  medicine ;  and  we  ac- 
cordingly restricted  the  use  of  the  term  Materia  Medica 
to  indicate  those  substances  which  are  only  employed 
as  medicaments.  The  most  common,  and  perhaps,  on 
all  accounts,  the  most  connnodions  method  of  classing 
the  articles  of  the  Materia  Alimentaria,  is  according  to 
what  are  called  the  three  kingdoms  of  nature  :  no  dif- 
ference of  opinion  can  arise  respecting  the  situation 
which  each  individual  substance  ought  to  occupy  in  the 
.arrangement;  and,  for  the  most  part,  their  physical 
properties  and  their  qualities,  as  nutritive  bodies,  have  a 
correct  aiid  obvious  connexion  with  the  dass  to  which 
they  bekng.  This  holds  good  in  almost  every  instance 
with  respect  to  the  animS  and  vegetable  kingdoms ; 
and  it  is  from  these  alone  that  every  substance  which 
can  properly  be  said  to  be  nutritive  is  derived.  With 
respect  to  those  that  are  neither  of  animal  nor  vegetable 
origin,  although  a  more  scanty  and  less  definite  clau, 
there  can  be  no  impropriety  in  uniting  them  all  under 
one  division,  even  although  we  may  be  inclined  to  re- 
gard them  as  a  kind  of  appendage  to  the  two  former. 

We  have  already  had  occasion  to  make  the  remark, 
and  shall  more  fuuy  insist  upon  it,  when,  under  the 
article  Physiologt,  we  consider  the  subject  of  diges- 
tion, that  no  substance  can  properly  be  regarded  as  nu- 
tritive, or  directly  affording  the  materials  for  nutrition, 
unless  it  be  an  orgmnized  body,  consisting  essentially  of 
oxygen,  hydrogen,carbon,  and  aaote,  combined  together 
in  certain  proportions.  This  character  belongs  exclu- 
sively to  the  products  of  the  animal  and  vegetable  king- 
doms, which  alone  form  organixed  compounds ;  with 
xespect  to  other  bodies,  which  are  not  capable  of  or- 
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ganization,  or  which  beldng  to  the  mineral  kingdom, 
although  they  may  be  useful  in  promoting  the  prr)--  ^s 
of  digestion,  yet  they  do  not  serve  for  the  ir.inioih 
purpose  of  nutrition ;  they  operate  eiiher  by  exdt'ni^ 
the  action  of  the  digestive  organs,  or  by  rtiiilcniipr  t/ie 
substances  themselves  more  digestible.  As  an  t'vHiaple 
of  the  first  class,  we  may  instance  common  salt,  and  as 
an  example  of  the  second,  we  may  adduce  watei,  when 
forming  the  vehicle  for  the  different  kinds  of  boups  and 
gruels. 

The  substances  from  the  animal  kingdom  which  aic 
commonly  employed  in  diet,  whether  we  consider  thein 
with  regard  to  their  effects  upon  the  stomach,  or  ac^ 
cording  to  the  relation  which  they  bear  to  other  sub- 
stances belouging  to  the  same  class,  may  be  commodi« 
ously  arranged,  in  conformity  with  the  popular  divi- 
sion, into  the  three  classes  of  quadrupeds,  birds,  and 
fishes :  to  this  we  may  add  a  fourth  class,  consisting 
principally  of  the  mollusca  and  Crustacea,  and  a  fifth, 
composed  of  animal  fluids.     With  respect  to  the  ^u  ne. 
ral  pn^periies  of  animal,  as  differing;  from  vegetable 
substances,  the  following  may  be  pomted  out  as  their 
most  distinguishing  characters:  First,  bulk  for  bulk, 
they  afford  a  greater  quantity  of  nutritive  matter  than 
vegetables;    secondly,  except  in  stomaclis  that  have 
been  trained  to  it  by  long  habit,  mere  animal  diet  ap- 
pears to  be  less  proper  for  maintaining  the  healthy  state 
of  the  digestive  organs  than  a  mixed  diet,  or  even  than 
one  composed  entirely  of  vegetable  matter ;  thirdly, 
the  effect  of  a  diet  consisting  entirely  of  animal  matter 
appears  to  be,  to  increase  the  contractility  of  the  mus- 
cular fibre,  aqd  the  sensibility  of  the  nervous  system ; 
and,  in  general,  if  not  carried  to  excess,  it  seems  to  ope- 
rate by  exciting  all  the  powers  and  faculties,  and  car- 
rying their  energies  to  the  highest  pitch  of  perfection. 
The  older  physiologists  insisted  much  upon  the  differ- 
ent chemiod  conditions  of  the  components  of  the  body, 
according  to  the  nature  of  the  diet  employed :  they 
supposed  that  animal  diet  produced  an  alkalescent  state 
of  tne  system,  and  that  vegetable  diet,  on  the  contra- 
ry, tended  to  the  formation  of  an  acid  state.     But  it  is 
not  to  be  doubted,  that,  in  forming  these  opinions,  they 
were  influenced  much  more  by  tneory  than  by  an  ac- 
tual reference  to  facts.     They  imagined  that  the  ope- 
ration of  the  stomach  was  similar  to  fermentation  or 
putrefaction,  and  that,  as  in  these  processes,  animal 
matter  tends  to  generate  an  alkali,  and  vegetable  sub- 
stances an  acid,  so  it  was  taken  for  granted  that  the 
same  thing  occurred  in  the  stomach.    Perhaps,  to  a 
certain  extent,  this  may  take  place,  at  least  with  respect 
to  the  effect  of  a  mere  vegetable  diet,  from  which,  to 
a  stomach  unused  to  it,  or  when  the  food  has  been 
taken  to  excess,  a  peculiar  acid  appears  to  be  formed 
during  the  process  of  digestion.     We  have  not,  how- 
ever, the  slightest  evidence  for  believing  that-this  acid 
state  extends  beyond  the  contents  of  the  stomach,  not 
even  to  the  fluids  generally,  and  still  less  to  the  mass 
of  the  solids.     In  ordinary  cases,  the  acid  of  the  sto- 
mach increases  the  action  of  the  intestines,  and  is  car- 
ried off  in  that  direction.     With  respect  to  the  alkales- 
cent state,  as  being  the  result  of  animal  diet,  it  appears 
to  be  entirely  hypothetical,  and  to  be  founded  altoge- 
ther upon  an  erroneous   conception  of  the  chemical 
state  ot  the  components  of  the  body.  Most  of  the  fluids, 
in  their  healthy  condition,  as  the  blood  generally,  and 
perhaps  all  the  albuminous  secretions  and  excretions, 
naturally  possess  an  excess  of  alkali ;  and  it  may  Ue 
questioned,  whether  we  have  one  single  well- authenti- 
cated fact  which  would  lead  us  to  conclude^,  that  this 
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Tbenpen.  alkalescence  can  be  increased  by  any  altention  in  the 
^    ^'Cfc      itate  of  the  diet,  or  by  employing  any  peculiar  kind  of 

'  •  ■-  food. 
Stimulating  When,  in  the  revolution  of  opinions,  chemical  rea« 
property.  Boning  was  less  generally  had  recourse  to  in  explaining 
the  phenomena  of  the  living  system,  the  different  ef- 
fect of  animal  and  vegetable  diet  was  referred  entirely 
to  the  action  of  the  substances  upon  the  vital  powers, 
and  was  eventually  ascribed  merely  to  the  greater  or 
less  degree  in  which  they  were  capable  of  stimulating 
or  exciting  these  powers.  To  a  certain  extent  this  may 
be  allowed  to  be  true ;  and  we  have,  indeed,  every  rea- 
son to  believe,  that  it  is  much  more  to  their  vital  ac- 
tion, than  to  any  mechanicAl  or  chemical  operation, 
that  the  effect  is  produced.  Yet,  at  the  same  time  that 
we  make  this  concession,  we  must  observe,  that  the 
language  employed  by  these  physiologists  amounts  to 
little  more  than  a  general  expression,  which  conveys  no 
determinate  meaning,  or,  at  most,  that  it  merely  con- 
veys to  us  the  knowledge  of  a  general  fact,  without 
throwing  light  either  upon  its  cause,  or  upon  the  na- 
ture of  the  operation.  I'he  simple  fact,  stripped  of  all 
hypothesis,  9eems  to  be,  that,  in  the  digestion  of  ani- 
.  mal  food,  a  greater  degree  of  that  action  is  necessary, 
whatever  it  be,  which  constitutes  the  essential  part  of 
the  function  of  digestion.  This  increased  action  of 
the  stomach  is  extended  to  the  arterial  system  general- 
ly :  tlie  heart  and  arteries  pulsate  more  powerfully ;  the 
circulation  is  carried  on  with  more  rapidity ;  and  from 
this  circumstance,  all  the  functions  become  more  ex- 
cited, and  are  performed  in  a  more  vigorous  manner. 
In  a  febrile  state  of  the  system,  or  even  without  the 
actual  presence  of  fever,  when  the  contractility  and 
sensibility  are  in  a  condition  to  be  easily  called  into  ex- 
cessive  action,  the  use  of  animal  food  is  found,  by  ex« 
perience,  to  have  more  power  in  producing  this  exces- 
sive action  than  a  diet  composed  of  vegetables ;  and  it 
is  likewise  found,  that  a  much  less  quantity  of  animal 
food  is  capable  of  producmg  the  same  degree  of  ef- 
fect. 

Of  the  quadrupeds  that  are  generally  employed  for 
food  among  the  nations  of  Europe,  and  are  kept  in  a 
domesticated  state  for  this  purpose,  the  principal  are 
the  ox,  the  sheep,  and  the  hog ;  to  which  may  be  add- 
ed some  that  are  more  sparingly  employed,  and  which 
remain  more  or  less  in  their  natural  wild  condition,  such 
as  the  deer,  the  hare,  and  the  rabbit.  The  flesh  of 
these  animals,  especially  the  two  first  of  them,  both 
with  respect  to  the  action  upon  the  stomach  and  its 
power  of  nutrition,  seems  to  possess  considerably  dif- 
ferent properties,  according  as  it  is  employed  while 
they  are  young,  or  after  they  have  arrived  at  their  ma* 
ture  growth.  The  quality  of  beef  and  mutton  differ 
nearly  as  much  from  those  of  veal  and  lamb,  as  any 
one  of  the  articles  differ  from  any  other  of  them.  If 
we  attempt  to  arrange  these  different  substances,  be- 
ginning with  thoAe  that  are  most  nutritive  and  stimu- 
lating, and  proceed  to  those  that  are  the  least  so,  we 
may  perhaps  place  them  in  the  following  order.  The 
flesh  of  the  ox  will  stand  first  on  the  list ;  to  this  will 
succeed  that  of  the  sheep  and  the  deer ;  perhaps  the 
flesh  of  the  hare  should  come  next  in  order,  or  at  least 
with  regard  to  its  stimulating,  if  not  with  respect  to 
its  nuttltive  power.  Pork,  on  the  contrary,  ought  pro- 
bably to  be  considered  as  one  of  the  most  nutritive  of 
all  these  substances ;  but  in  consequence,  as  it  seems, 
either  of  the  quantity  or  the  quality  of  the  fat  and  oil 
with  which  the  fibre  is  united,  it  is  less  easily  digesti- 
ble.   The  flesh  of  the  ox  and  the  sheep,  while  in  the 
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state  of  vesl  and  lamb,  is  generally  regarded  as  less  ihcrapeu. 
stimulating  than  when  the  animals  are  at  their  full  ^'<^* 
growth ;  l^t  it  is  esteemed  less  nutritive,  and,  in  many 
stomachs,  it  seems  even  to  be  less  digestible.  The  rab- 
bit appears  to  hold  the  same  relation  to  the  hare^  in  its 
qualities  as  an  article  of  food,  that  veal  bears  to  beef. 
It  is  admitted  that  there  is  great  uncertainty  in  any  ge* 
neral  remarks  that  we  can  make  of  this  kind  ;  we  sel- 
dom find  two 'persons  who  would  agree  entirely  on  all 
points  respecting  the  effect  of  these  different  substances, 
or  whose  orgons  of  digestion  would  operate  upon  them 
enHrely  in  the  same  manner. 

7'he  flesh  of  birds,  in  most  of  the  large  communi*  Bird*. 
ties  of  Europe,  makes  but  an  inconsiderable  part  of  the 
animal  food  wliich  is  employed  in  diet,  and  is  regarded 
chiefly  as  an  article  of  luxury.  The  number  of  birds 
that  are  occasionally  u;ed  is  very  considerable ;  but, 
without  entering  into  an  enumeration  of  the  whole  of 
them,  and  reganling  them,  not  as  objects  of  classifi- 
cation in  natural  history,  but  according  to  their  effects 
upon  the  digestive  organs,  we  niay  place  them  in  three 
divisions.  First,  the  gallinaceous  birds,  principally 
composed  of  the  common  dunghill  fowl,  with  all  its  v^ 
rieties,  and  the  turkey.  The  second  is  a  more  miscel- 
laneous class ;  it  embraces  most  of  the  birds  which  in 
this  country  are  denominated  game,  as  well  as  some 
others,  which,  although  differing  from  them  ii|;i  their 
habits  and  state  of  domestication,  resemble  them  in 
their  effect  upon  the  stomach ;  the  principal  of  these 
are  the  pheasant,  the  partridge,  the  pigeon,  the  snipe, 
the  woodcock,  and  the  different  kinds  of  moor>fow]. 
The  third  class  consists  chiefly  of  the  anserine  tribe ; 
the  goose  and  the  duck,  both  in  their  wild  and  in  their 
tame  state;  the  widgeon,  the  teal,  and  some  other 
birds  that  live  in  the  water  or  among  the  fens,  and  feed 
upon  insects.  Although  there  may  be  some  doubt  in 
which  division  certain  birds  should  be  placed,  still  we 
apprehend,  that  they  possess  each  of  them  distinguish- 
ing characters,  which  sufficiently  authorize  the  gene- 
ral principle  of  the  arrangement  The  birds  of  the 
first  class  are  always  kept  ia  a  domesticated  state,  and 
are  fed  expressly  for  the  purposes  of  the  table,  by  which 
their  flesh  must  be  considerably  altered  fh»n  its  natu* 
ral  qualities.  As  we  employ  it,  it  is  mild,  digestible, 
and  nutritive ;  so  that  there  are,  upon  the  whole,  few 
substances  that  are  so  generally  agreeable  to  all  sto- 
machs, or  which  furnish  a  larger  proportion  of  chyle. 
The  transition  firom  the  gallmaceous  birds  to  those 
which  we  have  placed  in  our  second  division  ia  very 
gradual ;  and,  with  respect  to  some  of  them,  as  for 
example,  the  pheasant,  it  might,  with  almost  equal 
propriety,  be  placed  in  either  class.  The  character  of 
the  partridge  is  more  marked ;  and  from  this  we  pass 
to  the  others  which  possess  more  specific  qualities.  The 
birds  of  this  class  are  less  mild,  and  periuips  ntber 
less  nutritive  than  the  gallinaceous :  they  all  of  them 
possess  more  or  less  of  a  specific  flavour,  which  ren- 
ders them  peculiarly  grateful  to  the  palate ;  and  they 
are,  upon  the  whole,  considered  as  not  leas  digestible 
than  those  of  the  first  class :  they  are,  however,  ^more 
stimulating,  and  are  therefore  esteemed  less  proper  for 
food,  where  it  is  an  object  to  produce  as  little  excite- 
ment of  the  system  as  possible.  The  third  class,  ^  the 
anserine  birds,  differs  still  more  from  the  gaUinaoeoos : 
they  are  generally  less  digestible  and  less  adapted  for 
the  purposes  of  nutrition ;  while  they  are  equally,  or 
even  still  more  stimulating,  than  those  of  the  second 
dass. 

The  varieties  of  fish  that  are  employed  in  diet «»  Fish. 
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Ther&peu.  probably  ftill  more  numeroas  than  the  birda,  and  are 
-  tic*.  derived  from  a  greater  number  of  different  genera.  We 
shall,  however,  only  consider  them  as  articles  of  diet, 
and  not  as  objects  of  natural  history  ;  and  we  shall  ar- 
range them  into  two  classes  only,  depending  upon  the 
fluantity  of  oil  which  they  contain  interspersed  through 
their  substance.  In  the  first  class  we  shall  place  those 
that  are  entirely  without  it,  such  as  the  cod,  the  had- 
dock, the  whiting,  and  a  great  variety  of  white  flat 
fish,  as  the  turbot,  the  sole,  and  the  flounder.  In  the 
second  class  we  place  the  fish  that  contain  a  consider- 
able quantity  of  oil,  which  renders  them  more  sapid, 
and  perhaps  more  nutritive,  but,  at  the  same  time,  less 
easily  digestible.  The  salmon,  the  mackarel»  the 
herring,  and  the  eel,  are  some  of  the  most  common 
of  the  oily  fish.  The  first  are  among  the  most  mild 
substances  of  an  animal  origin  which  are  employed  in 
diet,  and,  for  the  most  part,  are  easily  digestible,  and 
considerably  nutritious ;  while  the  fish  that  we  have 
placed  in  the  second  class  are  many  of  them  diflicult  of 
digestion,  and  peculiarly  liable  to  disagree  with  certain 
stomachs  that  possess  any  idiosyncracy,  or  where  the 
digestive  organs  are  merely  in  a  weak  state.  With  the 
exception  of  some  fish  that  have  specific  properties,  in 
consequence  of  the  quantity  or  quality  of  the  oil  which 
they  contain,  the  whole  dass  may  be  regarded  as  pos- 
sessing the  characters  of  animal  diet  in  a  less  manced 
degree  than  the  flesh  of  either  qua<lrupeds  or  birds. 

The  fourth  class  of  substances  taken  from  the  animal 
kingdom,  which  are  employed  in  diet  in  this  country,  are 
confined  to  some  of  the  mollusca  and  Crustacea.  With  re- 
spect to  their  qtialities  as  articles  of  food,  they  may  be 
arranged  astheybelongtoone  or  the  other  of  these  orders; 
the  first  being  comparatively  mild  and  simply  rnuci- 
laginoiis,  of  which  the  principal  are  the  oyster  and  the 
cockle;  the  latter  being  more  sapid,  and  partaking  more 
of  the  oily  nature,  as  the  lobster,  the  crab,  and  the 
shrimp.  Almost  exactly  the  same  remarks  may  be  ap- 
plied to  these  as  to  the  two  kinds  of  fish ;  the  first  be- 
m^,  for  the  most  part,  easily  digestible,  and  very  nu- 
tntious ;  the  latter  being  less  digestible,  and  consider- 
ably more  stimulating. 

The  fifth  class  of  animal  substances  still  remains  to  be 
noticed  ;  those  which  we  have  called  animal  fluids,  be- 
cause they  either  naturally  exist  in  the  fluid  state,  or 
mre  more  generally  employed  in  this  form.  To  this 
class  belong  all  the  various  preparations  of  soups  and 
jellies  which  enter  so  largely  into  our  diet :  but  as  these 
do  not  seem  to  differ  essentially  from  the  substances 
which  enter  into  their  composition/  when  used  in  their 
solid  form,  we  shall  not  dwell  more  particularly  upon 
them,  but  shall  confine  our  attention  to  the  natural 
fluids,  of  which  the  most  important  is  milk.  There 
are  very  few  nations,  whatever  be  their  habits  in  other 
respects,  and  their  state  of  civilizatjon,  who  do  not 
agree  in  making  milk  a  part  of  their  customary  food. 
Without  entering  into  a  minute  detail  of  its  chemical 
analysis,  milk  may  be  said  to  consist  essentially  of  al- 
bumen and  oil,  difiised  or  suspended  in  a  large  pro- 
portion of  water,  and  united  to  a  quantity  of  sugar. 
The  proportion  6f  the  albumen  and  the  oil  differs  very 
considerably  in  the  milk  of  different  animals,  and  also 
in  the  milk  of  the  same  aniebal  at  different  times.  The 
milk  of  the  human  female  contains  very  little  albumen ; 
and  as  this  is  the  ingredient  which  is  the  most  diffic^]t 
of  digestion,  so  we  may  perceive  why  the  milk  of  the 
mother  is  better  adapted  for  the  nourishment  of  the. 
infant  than  any  preparation  of  the  cow's  milk.  The 
two  principal  ingredients  of  mV^  the  albumen  and 
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the  oil,  form  the  buta  of  ch^ete  and  butter;  the  for- 
mer consisting  of  albamen,  united  to  more  or  leta  of 
oil ;  the  latter  of  the  oil  nearly  in  a  pure  state.  Eggs  ^^ 
are  an  article  of  diet,  which,  in  their  nature  and  pro-  ^^' 
perties,  are  very  intimately  connected  with  milk.  I'he 
white  of  the  egg,  as  its  name  imports,  consists  almost 
entirely  of  albumen :  the  yolk  of  an  albuminous  sub- 
stance, united  to  a  quantity  of  oil.  Both  inilk  and  ^gga 
are  highly  nutritive,  and,  in  general^  are  sufficiently 
easy  of  digestion  ;  yet  we .  meet  with  not  unfrequent 
instances  of  peculiar  idiosyncracies,  in  which  they  can- 
not be  employed  as  food;  and  it  would  appear,  that 
neither  albumen  nor  oil  are  in  themselves  considered 
so  easy  of  digestion  as  the  muscular  fibre. 

We  now  proceed  to  the  consideration  of  vegetable  Vegetable 
diet  The  articles  taken  from  the  vegetable  kingdom,  diet, 
that  are  commonly  employed  for  food  in  the  different 
countries  of  Europe,  and  among  other  nations,  that 
have  arrived  at  any  considerable  degree  of  civilisation, 
may  be  arranged  under  five  heads:  1.  The  leaves  and 
stalks  of  plants ;  2.  Roots ;  3.  Fruits ;  4.  Seeds ;  and, 
5.  Preparations  from  different  parts  of  plants.  We  have 
already  remarked,  that  the  most  important  of  the  proxi- 
mate principles  of  vegetables  which  render  them  fit  for 
nutrition,  are  gluten,  farina,  mucilage,  oil,  and  sugar ; 
and,  with  respect  to  the  four  first  at  least  of  the  above 
classes,  it  would  seem  that  both  their  nutritive  and 
their  digestible  qualities  depend  entirely  upon  the  pro- 
portion in  which  these  several  ingredients  enter  into 
their  composition,  or  the  manner  in  which  they  are 
combined  together.  Perhaps  the  nutritive  powers  of 
the  different  substances  will  stand  in  the  order  of  sor 
gar,  oil,  gluten,  farina,  and  mucilage  ;  but  the  two  fir^ 
articles,  sugar  and  oil,  although  capable  of  furnishing 
the  elements  of  chyle  in  the  greatest  proportion,  bulk 
ibr  bulk,  are  not  easily  digestible  in  a  separate  state  ; 
and  it  is  probable  that  the  same  remarks  will  apply,  in 
a  less  degree,  to  gluten.  We  may  therefore  conclude, 
that,  upon  the  whole«  no  ingredient,  in  its  separate 
state,  will  be  found  so  well  adapted  for  the  action  of 
the  stomach  as  farina ;  but,  as  tney  are  seldom  used 
except  as  forming  part  of  a  vegetable  compound,  it  will 
be  more  to  our  purpose  to  consider  them  as  they  exist 
in  their  various  natural  combinations. 

The  nutritive  matter  of  leaves  and  stalks  consists  Leave •  and 
pnndpally  of  mucilage,  in  some  cases  united  to  a  por- stalks, 
tion  of  farina,  and  occasionally  with  a  little  oil  and  si»- 
gar.  A  large  quantity  of  water  generally  enters  inta 
their  composition  ;  so  that,  in  proportion  to  their  bulk, 
they  are  among  the  least  nutritive  of  the  vegetable  sub- 
stances that  are  emploved  in  diet.  Many  of  them  are 
of  a  nature  peculiarly  liable  to  undergo  the  fermenta- 
tive process;  and,  during  digestion,  they  fVequently 
cause  flatulence,  and  in  various  ways  disorder  the  fune> 
tien's  of  the  stomach.  Many  of  the  phinta  of  which 
we  employ  the  leaves  and  stalks  in  diet,  are  of  the  Te- 
tradynamian  class,  which,  in  addition  to  the  usual  ele- 
ments of  vegetables,  contain  a  quantity  of  aaote;  in 
this  way  ms&ing  some  approach  to  the  nature  of  ani- 
mal matter.  It  does  not  exactly  appear  in  what  state 
of  combination  the  azote  exists,  or  whether  it  actually 
renders  the  substance  either  more  nutritive  or  more  di- 
gestible. 

The  roots  of  plants  ave,  upon  the  whole,  considerably  Koot^. 
more  nutritive  than  the  stalks  and  leaves,  and  th^ 
compose  a  much  more  important  part  of  our  diet.  Of 
these  the  most  valuable,  with  respect  to  all  its  economi- 
cal properties,  and  the  one  which  is  the  most  extensive^ 
ly  employed,  is.  the  potato*    U  consiatt  of  a.  mixtuce- 
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Tbmpeo.  other  fruiU,  m  cyder ;  except  that  the  quantity  of  acid 
^*^^.  which  they  frequently  contain,  ii,  in  many  couBtitu- 
.  '  tioiM,  productive  of  an  unpleasant  operation  upon  the 
ftomach  and  bowels.  With  respect  to  the  stronger 
wines^  we  conceive  that  their  habitual  use  is  never  ne- 
cessary^ and  is  generally  hurtful ;  and  thut  it  should 
not  be^  admitted  except  in  those  cases  where  an  ex- 
citant is  immediately  mdicated,  or  where,  from  previ- 
ous diseases,  from  some  original  weakness  in  the  con- 
stitution, or  from  the  approaches  of  old  age,  the  powers 
of  the  system  at  large,  and  of  the  stomach  in  particular^ 
require  an  additional  stimulus  to  perform  their  accus- 
tomed functions.  Still  less  is  the  employment  of  dis- 
tilled spirits  to  be  allowed  as  an  article  of  diet.  Their 
action  upon  the  stomach  and  viscera  is  decidedly 
injurious^  while  their  effect  upon  the  system  in  ge- 
neral is  most  unfavourable,  and  of  a  nature  which 
tends  to  undermine  all  the  powers,  mental  and  cor- 
poreal. 

Candimeot^  ^^  ^^^  ^^^  considered  all  the  substances  which  can 
properly  be  stvled  alimentary,  either  as  affording  the  ele- 
ments of  chyle,  or  as  immediately  producing  an  effiect 
upon  the  stomach,  which  is  obviously  favourable  to  di- 
gestion. There  is  still  a  numerous  and  important  class 
of  articles  which  are  commonly  employed  in  diet,  but 
which  seem  to  differ  essentially  from  all  those  tliat  we 
have  examined,  ta  well  in  their  nature  and  properties, 
as  in  their  operation  upon  the  system.  These  are  the 
bodies  which  have  usually  been  styled  condiments  ;  by 
which  we  mean,  certain  substances  that  are  mixed  with 
the  food,  for  the  express  purpose  of  rendering  it  more 
grateful  to  the  palate.  Condiments  may  be  divided  in- 
to three  classes,  the  saline,  the  aromatic,  and  the  acrid ; 
tfaeformer  of  mineral  origin,  the  two  latter  being  de- 
rived from  the  vegetable  kingdom. 
CoBsmoD  Of  the  saline  condiments,  the  principal  is  the  muriate 

••**•  of  soda,  or  common  salt^  as  it  is  generally  styled  ;  a 

substance  which  is  employed  by  all  nations,  whatever 
be  their  tastes  or  habits  in  other  respects,  and  which  is 
relished  even  by  nuiny  of  the  brute  animals.     The  effi- 
dent,  as  well  as  the  final  cause  of  this  general  relish  for 
common  salt,  is  a  point  which  has  been  much  discuss- 
ed ;  but  it  does  not  appear  that  any  positive  conclusion 
has  been  obtained  with  respect  to  it.     There  are,  in- 
deed, many  circumstances  which  seem  to  render  it  pro- 
bable, that  a  due  proportion  of  salt  promotes  digestion ; 
but  whether  it  acts  upon  the  alimentary  mass,  or  upon 
the  vital  functions  of  the  stomach,  is  not  ascertained. 
As  a  certain  quantity  of  the  muriate  of  soda  is  likewise 
found  in  the  blood,  and  in  many  other  of  the  animal 
fluids,  it  has  been  supposed,  that  at  least  one  use  of  the 
salt  mixed  with  our  food  might  be  to  afford  a  regular 
supplv  of  it  to  those  fluids.     It  must,  however,  be  con- 
fessed, that  our  opinions  upon  this  subject  are  little 
more  than  conjectural ;  and  that  if  we  consider  the  ge- 
neral fact  of  the  salutary  operation  of  salt  as  establish- 
ed, we  must  at  present  acknowledge  our  ignorance  of 
the  manner  in  which  it  acts. 
Aromatieii       '^^^  aromatic  and  acrid  condiments  are  derived  from 
and  asridt.  the  vegeUble  kingdom.     The  former  are  almost  exclu- 
sively  the  products  of  warm  climates,  as  cinnamon,  nut- 
meg, ginger,  &c. ;  the  latter  are  found  in  various  parts 
of  the  earth ;  some  of  them,  as  pepper  and  capsicum, 
growing  onlv  in  the  torrid  zone ;  others,  as  mustard, 
horse^raddish,  &c.  being  natives  of  the  north.     The 
same  remarks,  in  part,  apply  to  the  aromatics  and  acrids 
as  to  common  salt.     They  are  very  generally  relished 
by  the  inhabitants  of  all  countries,  and  this  in  a  way 
Srhich  would  seem  not  to  proceed  altogether  from  their 


grateful  effects  upon  the  palate ;  for  many  of  the 
can  scarcely  be  considered  as  possessing  any  qualities 
of  this  kind  There  is  a  circumstance,  with  respect  to 
the  sense  of  taste,  which  must  be  noticed  in  this  place, 
in  order  to  explain  the  effect  of  substances  of  this  de- 
scription upon  the  palate.  We  refer  to  the  power  of 
habit  in  influencing  or  modifying  our  sensations;  so 
that  many  of  those  substances  which,  in  the  first  in- 
stance, are  the  least  agreeable  to  us,  become,  by  cus- 
tom, almost  necessary  to  our  existence.  We  according- 
ly find,  that  we  are  in  general  more  strongly  attadied 
to  those  articles  that  have  some  strong  acrid  or  disa- 
greeable flavour,  than  to  such  as  are  sweet  and  deli- 
cious ;  so  that  sugar  becomes  less  relished  than  tobacco, 
or  even  than  assafoetida,  to  those  who  have  been  long 
habituated  to  it. 

The  next  of  the  general  remedies  which  we  have  Estrdsa. 
enumerated,  is  exercise.  This  has  been  in  all  ages  con- 
sidered as  a  very  powerful  agent  in  the  promotion  of 
health  ;  and,  by  the  ancients  especially,  was  attended 
to  with  the  greatest  minuteness.  In  our  historical 
sketch,  we  have  had  occasion  to  notice  Herodicus,  who 
expresslv  devoted  himself  to  this  department  of  the 
art,  under  the  name  of  gymnastic  medicine,  and  who 
seems  to  have  held  out  bodily  exercise  as  a  cure  for  all 
diseases.  But  although  he  may  have  the  merit  of  mak- 
ing the  first  accurate  observations  on  the  subject,  and 
of  carrying  the  system  to  a  much  greater  extent  than 
had  been  done  before  his  time,  he  is  probably  to  be  re- 

farded  as  an  empiric,  and  is  seriously  complained  of 
y  Hippocrates,  as  having  destroyed  his 'patients  by 
the  indiscnminate  application  of  his  remedies.  We 
find^  however,  that  Hippocrates  himself,  Celsus,  Ga- 
len^ and  all  the  most  learned  of  the  ancient  physicians, 
were  very  loud  in  their  commendations  of  exercise  m 
the  cure  of  diseases,  and  very  minute  in  their  diree- 
tions  for  its  use.  It  was  not  confined,  as  is  the  case  in 
modem  timei>,  almost  exclusively  to  the  loco-motion  of 
the  body,  either  in  walking  or  in  riding ;  but  a  variety 
of  games  were  practised  by  all  ranks  of  society,  m 
which  health,  and  not  amusement,  was  the  professed 
object.  In  modern  times,  the  effects  of  eirercise  have 
especially  attracted  the  notice  of  different  medical  men ; 
but  it  has  been  generally  considered  rather  as  a  means 
of  preserving  health,  or  removing  the  general  effects  of 
disease,  than  as  a  remedy  for  particular  complaints;  al- 
though to  this  remark  there  are  some  striking  excep- 
tions, which  will  be  hereaf\er  mentioned. 

Bodilv  exercise,  as  practised  in  modern  times,  may  Active  aod 
be  divided  into  the  two  kinds,  of  active  and  passive ;  the  paanve. 
first  consisting  principally  of  walking,  the  second  com- 
prehending various  species  of  gestation.  l*he  imme- 
diate effect  of  these  two  kinds  of  exercise  upon  the 
functions,  appears  to  be  consfderably  different.  In  ac« 
tive  exercise,  a  great  quantity  of  muscular  motion  is 
necessary,  by  which  the  action  of  the  heart  and  arteries 
is  excited ;  this  causes  the  quicker  transmission  of  the 
blood  through  the  lungs,  and  a  greater  chemical  change 
is  effected  in  the  air,  more  oxygen  being  consumed, 
and  more  carbonic  add  generated  ;  the  temperature  of 
the  body  is  at  the  same  time  elevated,  and  the  cuta-> 
neous  and  pulmonary  exhalation  is  augmented.  Pas- 
sive exercise  producer  a  very  different  action  on  the 
system  ;  here,  comparatively  little  musicular  exertion  is 
required,  and  the  principal  circumstance  which  can  be 
supposed  to  affect  the  body  is  \t%  mechanical  agitation. 
By  the  a<;itation  of  the  individual  limbs,  and  even  of 
the  individual  muscles,  pressure  is  per))etua]ly  exer- 
cised on  all  parts  in  succession ;  and  in  this  way  the 
veins  whidilie  near  the  surface^  or  immediately  below 
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t'cw.      parts  pressed  upon ;  while,  in  consequence  of  their  val-  regularity  which  is  observed  in  perfomiing  the  ordin-  .    V'"^' 
^^"''V*^  volar  structure,  the  blood  must  be  ultimately  propelled  ary  offices  of  life.     It  has  been  found,  by  ample  experi*      •      *^ 
towards  the  heart.     The  circulation  is  thus  promoted,  ence,  that  the  animal  constitution,  and  more  particular- 
and  many  of  the  effects  are  produced  which  depend  ly  that  of  man,  is  capable  of  being  accommodated  to  a 
upon  the  rapid  passage  of  Uie  blood  through  the  van-  great  variety  of  moues  of  life,  which  seem  to  be  al- 
ous  organs ;  but  it  is  brought  about  in  a  different  way  most  equally  well  adapted  to  it,  but  that  it  is  easily  de- 
from  what  takes  place  in  active  exercise,  where  muscu»  ranged  nnd  liable  to  suffer  greatly,  if  the  changes  are 
lar  motion  is  required.     In  the  idea  which  we  have  too  rapid.    Although  a  medium  temperature  is  more 
given  of  the  operation  of  the  two  kinds  of  exercise,  we  salutary  than  either  extreme,  yet  the  inhabitants,  both 
nave  considered  each  of  them  as  being  performed  se-  of  the  frigid  and  torrid  zone,  are  capable  of  executing 
parately ;  but  it  iB  evident  that,  in  the  way  in  which  their  respective  functions  with  sufficient  regularity ;  but 
iooo-motion  is  actually  practised,  both  the  kinds  are  ge-  we  should  find  that  very  serious  evils  would  ensue  to 
nerally  combioed,  although  in  different  proportions,  both  of  them,  were  we  to  transport  them  suddenly  into 
In  walking,  which  is  the  most  complete  kind  of  active  the  climates  to  which  they  had  not  been  accustomed. 
exercise,  pressure  is  necessarily  made  upon  the  veins,  There  is  nothing  in  which  the  influence  of  habit  is  more    f 
so  as  to  brinff  about  the  mechanical  propulsion  of  their  remarkable  than  in  the  diet ;  there  are  here,  as  in  the 
contents ;  while,  on  the  contrary,  there  is  a  certain  former  instance,  certain  things  which  we  regard  as  the 
quantity  of  muscular  exertion  in  most  kinds  of  gesta-  most  salutary,  certain  articles  naturally  the  best  adapt*, 
tion.    The  species  of  exercise  which  unites  the  two  in  ed  to  the  digestive  organs  ;  but  we  have  perpetual  ex« 
the  greatest  degree,  and  which,  at  least  in  modem  amples  where  the  stomach  becomes  habituated  to  sub- 
times,  has  been  thought  the  most  conducive  to  health,  stances,  which  to  one  unused  to  them,  would  be  abso- 
is  riding  on  horseback.     Here  we  have  a  considerable  lutely  incapable  of  being  retained  there,  or  from  which 
share  of  active  exercise,  together  with  the  fullest  ope-  it  would  be  impossible  for  it  to  obtain  any  nutrition.   It 
ration  of  the  nassive  effect  on  the  venolis  part  of  the  is  unnecessary  to  illustrate  this  prind{>le  any  farther,  as 
circulation,  wnile,  at  the  same  time,  we  enjoy  the  be*  the  application  of  it  to  exercise,  to.  clothing,  and  to  sleep, 
nefit  of  fresh  air,  and  all  the  other  extraneous  circum-  are  sufficiently  well  known  4  in  all  these  points  we  per-« 
stances  in  the  highest  degree.    We  shall  have  occasion  ceive  the  operation  of  habit  to  be  almost  as  powerful 
frequently  to  refer  to  the  effects  of  exercise  in  treating  as  that  of  original  disposition,  and  in  some  cases  to  be 
of  the  cure  of  diseases,  and  we  shall  then  notice  some  able  to  counteract  what  may  appear  the  strongest  ten- 
other  species  of  gestation,  as  sailing,  swinging,  &c.  dencies  implanted  in  us  by  nature.     The  application  of 
which  have  been  especially  recommended  for  uie  re*'  this  principle  to  the  removal  of  disease,  must  fre^uent- 
moval  of  particular  complaints.  ly  be  an  object  of  great  importance  to  the  practitioner ; 
MrJesof         The  fifth  class  of  those  causes  which  act  upon  the  and  cases  sometimes  occur  m  which  we  are  able  topro« 
life.             system  generally  in  the  removal  of  diseases,  are  occu-  duce  more  permanent  effects  by  a  change  of  habit,  than 
nations  and  modes  of  life.     Of  the  effect  of  these,  both  by  the  nction  of  any  other  remedies,  which,  however 
in  inducing  disease,  and  in  removing  it,  no  one  can  be  powerful,  are  more  transient  in  their  operation.     But, 
ignorant ;  but  their  operation  is  obviously  of  a  mixed  at  the  same  time,  that  a  change  of  habits  beccmies,  in 
kind,  not  depending  upon  any  single  agent,  but  upon  the  hands  of  a  skilful  practitioner,  an  instrument  of 
the  conjoined  action  of  all  those  which  we  have  already  great  efficacy,  it  must  be  borne  in  mind,  on  the  con« 
considered.     In  pursuing  the  various  trades  and  pro-  trary,  that  when  either  the  mental  or  corporeal  facul* 
fessions,  which  occupy  most  individuals  in  a  highly  ci-  ties  are  become  habituated  to  a  certain  train  of  actions« 
vilized  state  of  society,  the  body  is  necessarily  exposed  these  actions  constitute,  as  it  were,  a  part  of  their  na* 
to  peculiarities  of  air,  temperature,  diet,  and  exercise,  ture,  and  must  always  be  attended  to  in  our  medical 
so  that  to  any  one  or  other  of  these  heads,  we  may  per-  treatment.    This  is  particularly  necessary  to  be  observ« 
haps  attribute  all  the  constitutional  effect  which  is  pro-  ed,  both  in  the  regulating  of  the  diet,  and  in  the  ad.* 
duced.     Besides  their  general  operation,  tliere  are  cer-  ministering  of  m^icine,  where  the  same  substances 
tain  specific  or  local  actions,  which  would  require  to  be  that  would  be  highly  stimulating  to  one  individual, 
noticed  here,  were  it  our  object  to  treat  particularlv  would  be  inactive,  or  even  comparatively  sedative  to 
upon  this  topic,  There  are  some  manufactures  in  which  another.     One  of  the  objects,  therefore,  to  which  we 
the  body  is  continually  surrounded  with  peculiar  exha^  should  direct  our  inquiries,  is  to  make  ourselves  ac- 
lations ;  in  others,  the  air  is  loaded  with  mechanical  quainted,  not  only  with  the  nature,  disposition,  and 
particles ;  in  some,  the  individual  is  always  exposed  to  temperament  of  the  patients,  but  with  all  their  acquir- 
a  certain  range  of  temperature ;  while,  in  others,  the  ed  habits,  and  to  regulate  our  directions  and  practice 
body,  or  certain  parts  of  it,  are  constantly  kept  im-  very  much  by  the  information  which  we  obtain  on  these 
mersed  in  water  or  aqueous  vapour.    Some  trades  re-  points. 

<|uire  the  perpetual  use  of  certain  limbs  only  ;  some  An  important  circumstance  to  be  attended  to  in  the  Ctothing. 
keep  the  body  always  in  a  particular  posture  ;  while  general  treatment  of  disease  is  the  management  of  the 
there  are  others  which  lead  to  the  exercise  of  ceruin  clothing,  both  with  respect  to  the  quantity  to  be  em- 
functions  or  faculties  only,  by  which  they  are  made  ployed,  and  the  materials  of  which  it  is  composed.  The 
more  acute,  at  the  same  time  that  the  remainder  seem  effects  of  clothing  are  to  be  referred  altogether  to  its 
to  be  rendered  proportionably  torpid.  power  of  regulating  the  temperature  of  the  body ;  and 
l>;bitaL  ^^  bftv^  enumerated  moral  and  physical  habits  this  it  does,  either  by  retaining  the  caloric  generated  or 
among  the  agents  which  may  be  employed  in  the  re-  evolved  in  the  system,  or  by  preventing  the  too  power- 
moval  of  disease;  and  there  can  be  no  doubt  of  the  ful  action  of  the  external  heat  upon  it  In  the  climate 
powerful  influence  which  they  possess  over  the  state  of  of  the  British  Isles,  we  have  also,  in  an  especial  man- 
the  constitution.  Considering  the  subject  in  the  very  ner,  to  guard  against  the  variableness  of  tne  tempera- 
general  manner  to  which  we  are  necessarily  restricted,  ture,  bv  which  the  health  is  much  more  frequently  in- 
we  may  refer  the  effect  of  habit  in  either  inducing  or  jured  than  by  the  excess  either  of  heat  or  of  cold  ;  and 
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taT*"'  »n  our  choice  of  the  materials  for  our  clothing,  we  are 
t.-^*^^.  ^ho  obliged  to  pay  a  particular  regard  to  the  quality 
~  '  ^  which  certain  substances  possess  of  keeping  off  Uie  ef- 
fects of  moisture.  The  principal  circumstance  which 
we  have  to  attend  to,  is  the  power  of  conducting  heat 
which  certain  substances  respectively  possess,  which  is 
in  fact  almost  the  only  circumstance  that  requires  the 
care  of  the  medical  practitioner ;  and  on  this  subject, 
we  may  refer  our  readers  to  the  experiments  of  Rum- 
ford  and  others,  related  in  the  article  Hu at.  In  the 
torrid  £one,  the  excessive  effects  of  heat  are  what  we 
have  principally  to  guard  against:  and  here  our  cloth. 
big  must  be  selected  upon  a  different  principle ;  we 
must  employ  those  articles,  which  both  from  tbeir  tex- 
ture and  their  colour,  are  the  least  fitted  to  retain  the 
impression  of  the  sun's  rays,  and  which  allow  of  the 
free  perspiration  from  the  surface  of  the  body,  while, 
at  the  same  time,  they  do  not  admit  of  its  being  very 
suddenly  checked,  ft  has  not  unfrequently  happened, 
that  in  highly  civilized  countries,  the  influence  of  fa- 
shion and  caprice,  and  sometimes  the  injudicious  opera- 
tion of  erroneous  hypotheses,  have  led  to  the  adoption 
of  a  kind  of  clothing  which  is  by  no  means  the  best 
suited  to  the  climate.  The  general  substitution  of  cot- 
ton for  Woollen  may  be  adduced  as  an  example  of  the 
first,  while  the  pernicious  custom  of  permitting  children 
to  have  a  large  part  of  their  body  uncovered,  as  it  is 
Said,  for  the  purpose  of  hardenmg  them,  is  an  ex- 
ample of  the  second  error  of  this  description,  which  has 
prevailed  very  universidly  in  England  during  the  last 
Sleep#         thirty  years. 

No  less  powerful,  perhaps,  than  any  of  the  circum- 
stances which  we  have  already  mentioned,  is  the  effect 
of  sleep  upon  the  system  in  the  removal  of  disease.  As  ^ 
a  deficiency  of  sleep,  is,  at  one  time,  the  most  powerful 
agent  in  causing  a  deranged  state  of  the  functions,  and 
at  another  time,  one  of  its  most  characteristic  symptoms ; 
so  the  due  regulation  of  it,  and  the  knowledge  of  the 
means  by  which  it  may  be  induced,  are  among  the  most 
valuable  acquisitions  of  the  medical  art  An  account 
of  those  remedies  which  are  especially  directed  to  ac- 
complish this  end,  have  been  enumerated  under  the  ar- 
ticle Materia  Medica  ;  while  for  a  theory  of  sleep,  for 


the  causes  which  render  it  necessary  to  the  animal  eoo»  Therapau- 
nomy,  and  the  effects  which  it  may  be  supposed  to  pro-  ^    ^<^ 
duce  on  the  system  at  large,  we  must  refer  to  the  article  ^**V^*^ 
Physiology. 

The  passions  may  also  be  regarded  as  amcmg  the  Panioiis 
most  active  circumstances  in  both  producing  and  re- 
moving disease,  although  it  is  seldom  that  the  practi- 
tioner is  able  to  employ  them  in  the  exercise  of  his 
art.  The  theory  of  the  passions,  the  mode  in  which 
they  are  excited,  and  the  connexion  whidi  they  bear  to 
the  other  parts  of  the  animal  frame,  belong  chiefly  to 
the  science  of  metaphysics ;  while  Uie  consideration  of 
their  effects  upon  the  physical  constitution,  fall  strictly 
within  the  province  of  the  physician.  When  we  come 
to  inquire  into  the  cause  of  individual  diseases,  we  shall 
have  frequent  occasion  to  observe  the  influence  of  the 
passions  upon  them,  how,  in  some  cases,  they  may  al- 
most be  regarded  as  the  origin  of  certain  morbid  affec- 
tions, while  in  others,  thev  seem  to  counteract  the  im- 
pressions  derived  from  the  sources  of  disease.  It  may 
be  presumed,  that  the  passions  act,  in  the  first  instance, 
upon  the  nervous  system ;  but  through  the  medium  of 
this  we  observe  their  effect  to  be  exercised  upon  the 
heart  and  arteries,  and  upon  the  whole  of  the  functions 
connected  with  them,  so  that  there  appears  to  be  no* 
circumstance  in  the  human  constitution  which  ope* 
rates  more  extensively  on  all  parts  of  the  animal  frame. 

The  last  branch  of  Therapeutics,  that  which  has  been  Hygeioe. 
denominated  Hygeine,  still  remains  to  be  considered.  It 
consists  in  the  investigation  of  those  circumstances, 
which  tend  to  the  promotion  or  the  preservation  of  the 
health,  and  is  a  subject  of  much  importance,  and  of  ex- 
tensive interest:  Butaf^er  the  remarks  that  we  have 
made  above,  there  is  little  to  be  added  on  this  topic.  It 
is  obvious  that,  by  a  complete  acquaintance  with  the 
causes  of  disease,  we  learn  the  most  effectually  to  guard 
against  them ;  and  that  it  is  by  a  due  regulation  of  air, 
exercise,  diet,  and  other  circumstances  which  we  have 
considered  under  the  title  of  general  remedies,  that  we 
are  to  produce  such  a  vigorous  state  qI(  the  constitution, 
as  renders  the  body  the  most  capable  of  performing  all 
its  functions,  and  the  least  obnoxious  to  morbid  actions 
of  various  kinds. 


Part  IV.     NOSOLOGY. 


Nosology. 

General 
obeervt- 

tioos. 


The  foucth  of  the  great  divisions  into  which  we  ar- 
ranged the  subject  of  medicine  is  Nosology,  or  that 
science  which  treats  of  the  classification  of  diseases. 
The  view  which  we  have  taken  of  Pathology  naturally 
leads  us  to  regard  diseases  as  depending  upon  certain 
general  principles,  or  common  causes,  m  consequence 
of  which  they  bear  a  more  or  less  intimate  relation  to 
each  other,  although,  at  the  same  time,  they  exhibit 
specific  differences,  which  entitle  them  to  distinct  ap- 
pella^ns,  and  may  require  different  modes  of  treat- 
ment. This  conclusion  is  so  obvious,  that,  in  the  de- 
scription of  diseases,  it  is  impossible  not  to  form  some 
systematic  daanfication  of  them,  either  depending  upon 
their  supposed  primary  cause,  the  resemblance  of  their 
symptoms,  or  the  parts  of  the  body  which  they  affect 
These  attempts  at  arrangement  were,  however,  in  the 
first  instance,  rude  and  imperfect^  proceeding  upon  false 
analogies,  or  upon  very  inadequate  conceptions  of  the 
nature  of  the  morbid  actions,  and  generally  comprbing 
only  a  partial  view  of  the  subject 
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The  first  author  who  attempted  %  general  arrange-  [Nosoiog- 
ment  of  diseases  upon  professedly  scientific  principles,  **TXT^ 
was  Sauvages ;  and  when  we  consider  how  much  he  ^T'^Jdciw- 
accomplished,  and  compare  his  labours  with  the  im-     ^ 
provements  that  have  been  made  by  his  successors,  we 
must  allow  him  great  credit,  both  for  the  boldness  of 
the  attempt  and  the  merit  of  the  execution.    He  not 
only  formed  a  systematic  plan,  in  which  were  included 
all  the  diseases  to  which  the  body  is  incident,  but  he 
arranged  them,  according  to  the  Linnsean  method,  into 
dasses,  orders,  genera,  and  species ;  gave  to  each  an 
appropriate  appellation  ;  and,  in  short,  reduced  into  a 
well  digested  form  what  was  previously  a  confused  and 
chaotic  mass.     It  was  not,  however,  to  be  expected, 
that  a  first  attempt  of  this  kind  should  be  incapable  of 
farther  improvement,  especially  when  we  consider  the 
nature  of  the  subject  in  question,  consisting  of  a  sci- 
ence, the  fundamental  positions  of  which  are  hypothe- 
tical, and  include  a  great  variety  of  topics,  each  of 
which  has  been  found  sufficient  to  exercise  the  talents 
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Nmolonr*  of  the  moil  ingentoot  and  katned  mm  of  the  thnef, 
and  ttill  icmaiminTolved  in  obicnrity.  In  considering 
the  iubjeet  of  Noaoli^ggr,  we  shall  first  offer  some  ob^*. 
firrvations  upon  the  general  principles  on  which  a»  ar- 
rangement of  dueases  ought  to  be  framed ;  we  shall 
afterwards  give  an  aeflomit  of  the  most  approved  j^s- 
tems  that  have  besn  ps^wsed  by  varioiis  writers  sinee 
the  time  of  Sanvages ;  and  shall  conclude  hj  oftring. 
our  owa  ideaa  upon  the  subject 


CHAP.  L 

Central  Prittdplef  of  Noiakgy. 

Objects  of  Wa  need  not  enlarge  upon  the  advantages  to  be  dc» 
thearrsDgc-  nved  firom  dnasiliffatinn  in  the  varieas  departments  of 
""^^  natoral  philosophy;  By  comparing  o^ads  with  each 
oUier,  we  obtain  m  clear  conception  of  their  identity^ 
and  are  dius  enabled  to  give  to  each  of  them  their  ap- 
propriate appellation ;  and  having  ascertained  their  no.^ 
mendature,  and  the  relsiien  in  which  they  stand  to 
eadk  other,  we  are  better  prepared  for  acquiring  a , 
knowledge  of  thdr  intimate  nature  and  properMes.  Two 
plans  of  proceedu:^  have  been  adopted  for  the  accom- 
plishment of  these  objects,  which  are  essentially  differ- 
enty  and,  to  a  certain  extent,  even  opposite  to  each 
other.  The  first,  and  that  which  seems  the  most  ob- . 
vious  process,  consists' in  tracing  out  the  rescmhlaaces 
between  the  objects  of  our  research^  in  shewing  their 
oonoexion  widi  each  otb^,  and  m  developing  ue  ge- 
neral principles  to  which  their  properties  may  be  re- 
ferred. In  the  other  case,  we  attend  almost  exclusive- 
ly to  the  points  in  which  the  objects  to  be  compared 
differ  from  each  othen  We  endeavoor  to  lay  down  mi* 
note  shadea  of  distinctkm  between  them,  and  to  detect 
some  lines  of  demarcatieo  wbidi  may  separate  what, 
to  an  ineaperieneed  eye,  appears  the  most  closely  unit- 
ed.  To  a  ceiftain  degree,  both  these  methods  of  pro- 
ceeding are  had  recourse  to  in  aU  scientific  arrange- 
nwnts :  in  the  formatiim  of  our  large  classes,  we  pro- 
ceed onl^  upon  the  plan  of  resemblance ;  while,  in  the 
sttbdivisioa  of  them  into  smaller  groups,  we  necessa- 
rily pay  move  attention  to  the  differences  of  the  olnects 
under  eonsideratioD.  But  although  this  onion  or  the 
two  methods  must,  ki  some  measure,  always  exist,  we 
find  that,  from  the  peculiar  genius  of  the  author,  the 
nature  of  hia  subject,  or  from  other  oircnmstances^  there 
will  be  a  preponderance  to  one  or  the  other  of  them  in 
all  cases;  and>  according  to  the  degree  in  which  itpre^. 
vails,  the  arrangement  assumes  an  appropriate  charao- 
tcf,  and  is  denominated  either  natural  or  artificial. 
Katnral  Emih  of   these  has    its  advanuges:   the   natural 

andartia-  method  is  obviously  the  most  proper,  when  we  wish  to 
ciaJ  oia^  obtain  a  knowledge  of  the  nature  and  qualities  of  the. 
thoda.  obje<l  under  consideration ;  but  where  we  are  anxious 
to  assign  to  each  individual  its  specific  name  and  place 
in  the  system,  we  must  have  recourse  to  an  artificial 
arrangement.  This  last  metho4  has  been  very  correct- 
ly compared  to  a  dictionary,  in  which  the  words  axe 
placed  in  alphabetical  order,  witliout  regard  to  any  eir- 
cumstaace  except  the  mere  position  of  the  letters; 
wbereaa  the  natural  arrangement  is  analogous  to  a  dio- . 
tionar3f  in  which  the  words  are  placed  according  to 
their  signification,  their  derivation,  or  some  other  prin- 
ciples connected  with  grammar  or  philology.  The  sci- 
ence of  botany,  wliich  consists  very  much  in  nomeo- , 
datura,  and  wliere  a  great  part  of  our  attention  is  oc- 
cupied in.  the  discrip^ination.of  a  plttot  from  thoae  whiph 
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the  most  nearly  resemble  it»  an  aitifidal  method  has  Nosofojur* 
been  ibond  essentially  necessary ;  and  we  according-  '^'^'V"*^ 
ly  fisd  the  superior  utiKty  of  the  ^atem  of  Linnssus, 
notwithstandmg  all  the  impravements  that  have  taken 
idaoe  sinee  his  time^  and  the  laboured  attempts  that 
naive  been  made  to  snpevsede  ift^    Indeed  it  may  be ; 
confidently  affimed,  that  Ae  defect  of  hia  method  eon'-  ^ 
siats,  not  in  its  departure  iVem  the^  natural  relations  of 
vagetaUeSy  but  arises  from  the  anxie^  which  the  a«-  . 
thor  Mt  to  combine  certain  portions  of  a  natural  ar- 
rangement with  one  which,  ia  its  general  aspect,  is  ob- 
viously and  ooolassedly  artificial.     In  the  various  de* 
partments  of  natural  history,  it  ia  necessary  for  us  to 
adopt  a  system  in  which  every  artide  may  be  includ- 
ed ;  but  unless  our  knowledge  of  the  scsenoe  in  ques- 
tion be  absolutely  complete,  it  is  not  possible  to  acoom-  , 
plish  this,  excq[it  by  adopting  a  priaci|rfe  of  dassifica* 
tion,  which  depends  upon  seme  obvious  drcumstancey  > 
or  trivial  character,  often  little  conneeted  with  the 
real  nature  of  the  sub^^ect. 

With  respect  to  the  arrangement  of  diseases^  we  have  Nstursl 
no  hesitation  in  assarting*  that  our  object  antist  be,  to  method 
attempt  a  natural  method  oi*  dassification.  What  we  P[^^''"'f'%, 
wish  to  obtain  is,  not  the  name  of  the  diseasei  but  a  ''^^  ^^' 
knowledge  of  its  cause ;  of  the  effect  which  this  cause 
produces  upon  the  functions  of  the  individual ;  and  of 
the  means  which  must  be  had  recourse  to  for  the  re^ 
moval  of  the  morbid  condition.  We  ought  to  make 
ourselves  intimatdy  acquainted  with  every  thing  that 
regards  the  nature  of  the  disease  in  question ;  but  it  is 
of  ooB^paratively  little  importanoe  what  class  and  or«> 
der  it  oocupiea  in  a  methodical  system,  which  must,  in 
many  cases  at  least,  be  formed^  not  upon  the  grand 
prindples  of  patholi^,  which  are  obscure  and  uncer- 
tain, but  is  deduced  trata  seme  symptom,  probshJy  of 
little  moment,  except  as  it  affords  an  object  finr  diagnoi* 
sia.  Besides^  although  there  are  some  diseases  of  a  spe- 
cific  and  determinate  nature,  the  general  character  of 
which,  as  well  as  their  whole  pro|p^ss,  may  be  dis- 
tinctly described,  in  the  greatest  number  of  instances 
this  is  not  the  case.  We  firequently  find,  on  the  con- 
trary, that  the  shades  which  divide  health  from  dis- 
ease, as  wdl  as  those  which  separate  diseases  from  each 
other,  are  faint  and  indeterminate ;  that  it  is  more  by 
the  comparison  of  the  previous  circumstances,  than  by 
the  present  phenomena^  that  wa  are  ta  form  ourcon« 
elusion ;  and  that,  whatever  care  we  may  bestow  upon 
our  definitions,  wa  are  often  embarrassed  by  the  occur- 
rence of  irregularities,  which  render  our  best  directed 
attempts  nugatory  and  inefficient. 

When  We  form  our  descriptive  chancters  in  the  dif-  Difflcalties 
ferent  branches  of  natural  history,  we  have  an  actual  '^^  forming 
substance  presented  to  us,  which  msy  be  perceived  by  ^^.*"*°*^' 
the  senses,  and  becomes  the  immediate  c^ject  of  ob- 
servation and  experiment;  but,  with  respect  to  dis- 
eases, we  have  merely  an  imaginary,  or  at  least  a  sup- 
posititious, existence  to  contemplate,  cognizable  only  by  , 
Its  effects,  which  are  themselves  indeterminate,  and 
often  very  hypothetical.  Before  we  can  enter  upon  our  , 
arrangement,  and  establish  our  classes  and  orders,  it  is 
necessary  to  decide  what  is  to  be  considered  as  consti- 
tuting a  disease.    Are  we  to  regard  as  such  each  indi- 
vidual symptom  ?  or  are  there  certain  groups  or  combi- 
nations of  toon,  which  are  always  contemporary,  and  . 
necessarily  connected  together,  to  which  this  denomi- 
nation  more  properly  belongs  ?     Then,  if  we  ascertain , 
this  point,  and  oetermtne  what  combination  of  symp- 
toms ovttht  to  be  considered  as  forming  a  disease,  we 
have  stiU  to  inquire,,  ^hat  degree  of  deviation  fram|. 
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ST"*  *°  ^^^  choice  of  the  materials  for  our  clothing,  we  are 
Mj^T^'  *^  obliged  to  pay  a  particolar  regard  to  the  qualitv 
~  '  ~  which  certain  substances  possess  of  keeping  off  Uie  ef- 
ftcts  of  moisture.  The  principal  circumstance  which 
we  have  to  attend  to^  is  the  power  of  conducting  heat 
which  certain  substances  respectively  possess,  which  is 
in  fact  almost  the  only  circumstance  that  requires  the 
care  of  the  medical  practitioner ;  and  on  this  subject, 
we  may  refer  our  readers  to  the  experiments  of  Rum- 
ford  and  others,  related  in  the  article  Hu at.  In  the 
torrid  zone,  the  excessive  elTects  of  heat  are  what  we 
have  principally  to  guard  against :  and  here  our  cloth- 
ing must  be  selected  upon  a  different  principle ;  we 
must  employ  those  articles,  which  both  from  tbeir  tex- 
ture and  their  colour,  are  the  least  fitted  to  retain  the 
impression  of  the  sun's  rays,  and  which  allow  of  the 
free  perspiration  from  the  surface  of  the  body,  while, 
at  the  same  time,  they  do  not  admit  of  its  being  very 
suddenly  checked.  It  has  not  unfrequently  happened, 
that  in  highly  civilised  countries,  Uie  influence  of  fa- 
shion and  caprice,  and  sometimes  the  injudicious  opera- 
tion of  erroneous  hypotheses,  have  led  to  the  adoption 
of  a  kind  of  clothing  which  is  by  no  means  the  best 
suited  to  the  climate.  The  general  substitution  of  cot- 
ton for  woollen  may  be  adduced  as  an  example  of  the 
first,  while  the  pernicious  custom  of  permitting  children 
to  have  a  large  part  of  their  bodv  uncovered,  as  it  is 
said,  for  the  purpose  of  hanlenmg  them,  is  an  ex- 
ample of  the  second  error  of  this  description,  which  has 
prevailed  very  universally  in  England  during  the  last 
Sleeps         thirty  years. 

No  less  powerful,  perhaps,  than  any  of  the  circum- 
stances wmch  we  have  already  mentioned,  is  the  effect 
of  sleep  upon  the  systena  in  the  removal  of  disease.  As  ^ 
a  deficiency  of  sleep,  is,  at  one  time,  the  most  powerful 
agent  in  causing  a  deranged  state  of  the  functions,  and 
at  another  time,  one  of  its  most  characteristic  symptoms ; 
so  the  due  regulation  of  it,  and  the  knowledge  of  the 
means  by  which  it  may  be  induced,  are  among  the  most 
valuable  acquisitions  of  the  medical  art  An  account 
of  those  remedies  which  are  especially  directed  to  ac- 
complish this  end,  have  been  enumerated  under  the  ar- 
tfcle  Materia  Medica  ;  while  for  a  theory  of  sleep,  for 


the  causes  which  render  it  necessary  to  the  animal  (Ben-  Thenpab 
nomy,  and  the  effects  which  it  may  be  supposed  to  pro-      ^^^ 
duce  on  the  system  at  large,  we  must  refer  to  the  article  '"^^^ 
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The  passions  may  also  be  regarded  as  among  the  Panfam 
most  active  circumstances  in  both  producing  and  re- 
moving disease,  although  it  is  seldom  that  the  practi- 
tioner is  able  to  employ  them  in  the  exercise  of  his 
art.     The  theory  of  the  passions,  the  mode  in  which 
they  are  excited,  and  the  connexion  which  they  bear  to 
the  other  parts  of  the  animal  frame,  belong  diiefly  to 
the  science  of  metaphysics ;  while  the  consideration  of 
their  effects  upon  the  physical  constitution,  fail  strictly 
within  the  province  of  the  physician.    When  we  come 
to  inquire  into  the  cause  of  individual  diseases,  we  shall 
have  frequent  occasion  to  observe  the  influence  of  the 
passions  upon  them,  how,  in  some  cases,  they  may  al- 
most  be  regarded  as  the  origin  of  certain  morbid  afiec- 
tions.  while  in  others,  they  seem  to  counteract  the  im- 
pressions derived  from  the  sources  of  disease.     It  may 
be  presumed,  that  the  passions  act,  in  the  first  instance, 
upon  the  nervous  system ;  but  through  the  medium  of 
this  we  observe  their  effect  to  be  exercised  upon  the 
heart  and  arteries,  and  upon  the  whole  of  the  functions 
connected  with  them,  so  that  there  appears  to  be  no* 
circumstance  in  the  human  constitution  which  ope- 
rates more  extensively  on  all  parts  of  the  animal  frame. 

The  last  branch  of  Therapeutics,  that  which  has  been  Hygtine- 
denominated  Hygeine,  still  remains  to  be  considered.  It 
consists  in  the  mvestigation  of  those  circumstances, 
which  tend  to  the  promotion  or  the  preservation  of  the 
health,  and  is  a  subject  of  much  importance,  and  of  ex- 
tensive interest:  But  after  the  remarks  that  we  have 
made  above,  there  is  little  to  be  added  on  this  topic.  It 
is  obvious  that,  by  a  complete  acquaintance  with  the 
causes  of  disease,  we  learn  the  most  effectually  to  guard 
against  them ;  and  that  it  is  by  a  due  regulation  of  air, 
exercise,  diet,  and  other  circumstances  which  we  have 
considered  under  the  title  of  general  remedies,  that  we 
are  to  produce  such  a  vigorous  state  of  the  constitution, 
as  renders  the  body  the  most  capable  of  performing  all 
its  functions,  and  the  least  obnoxious  to  morbid  actions 
of  various  kinds. 
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The  fourth  of  the  great  divisions  into  which  we  ar- 
ranged the  subject  of  medicine  is  Nosology,  or  that 
science  which  treats  of  the  classification  of  diseases. 
The  view  which  we  have  taken  of  Pathology  naturally 
leads  us  to  regard  diseases  as  depending  upon  certain 
general  principles,  or  common  causes,  m  consequence 
of  which  they  bear  a  more  or  less  intimate  relation  to 
each  other,  although,  at  the  same  time,  they  exhibit 
specific  differences,  which  entitle  them  to  distinct  ap- 
pellations, and  may  require  different  modes  of  treat- 
ment This  conclusion  is  so  obvious,  that,  in  the  de- 
scription of  diseases,  it  is  impossible  not  to  form  some 
systematic  classification  of  them,  either  depending  upon 
tneir  supposed  primary  cause,  the  resemblance  of  their 
symptoms,  or  uie  parts  of  the  body  which  they  affect 
These  attempts  at  arrangement  were,  however,  in  the 
first  instance,  rude  and  imperfect,  proceeding  upon  false 
analogies,  or  upon  very  inadequate  conceptions  of  the 
nature  of  the  morbid  actions,  and  generally  comprising 
only  a  partial  view  of  the  subject 
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The  first  author  who  attempted  %  general  arrange- 1^°^^ 
ment  of  diseases  upon  professedly  scientific  principles,  TT^ 
was  Sauvages ;  and  when  we  consider  how  much  he  ^"^^. 
accomplished,  and  compare  his  labours  with  the  im- 
provements that  have  been  made  by  his  successors,  we 
must  allow  him  great  credit,  both  for  the  boldness  of 
the  attempt  and  the  merit  of  the  execution.  He  not 
only  formed  a  systematic  plan,  in  which  were  included 
all  the  diseases  to  which  the  body  is  incident,  but  he 
arranged  them,  according  to  the  Linnsmn  method,  into 
dasses,  orders,  genera,  and  species ;  gave  to  each  an 
appropriate  appellation  ;  and,  in  short,  reduced  into  a 
well  oigested  form  what  was  previously  a  confused  and 
chaotic  mass.  It  was  not,  however,  to  be  expected, 
that  a  first  attempt  of  this  kind  should  be  incapable  of 
farther  improvement,  especially  when  we  consider  the 
nature  of  the  subject  in  question,  consisting  of  a  sci- 
ence, the  fundamental  positions  of  which  are  hypothe- 
tical, and  include  a  great  variety  of  topics,  each  of 
wUch  has  been  found  sufficient  to  exercise  the  talents 
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NoMiogy*-  of  the  moit  ingmiout  and  leatned  mca  of  the  tunes, 
md  atill  ranaiiiB  inTolved  in  obflcori^.  In  considering 
the  subjoet  of  Nosolegj,  we  shall  first  offer  some  ob^ 
aenraltons  upon  the  general  principles  on  which  an  ar« 
rangement  of  dueases  ought  to  be  framed ;  we  shall 
afterwarda  gtre  an  aecount  of  the  most  approved  j^s- 
terns  that  have  bean  proposed  bj^  various  writers  sanee- 
the  time  of  Saavages ;  and  shall  condude  by  oftring 
our  owa  ideas  upon  the  sub^t . 


CHAP-  L 

Gentrtd  Principlei  of  No$alq§^. 

Objects  of  Wb  need  not  enlarge  upon  the  advantages  to  be  dei* 
thearrapgc-  rived  ftom  daaaificafcion  in  the  varioos  departments  of 
™^^  natural  philosophy.  By  oompariog  oMects  with  each 
other^  we  obtain  a  dear  conesption  of  their  identity, 
and  are  thus  enabled  to  give  to  eadi  of  them  their  ap- 
propriate appelltftion ;  and  having  asotrtained  their  no- , 
raendatuce,  and  the  ralalien  in  which  they  stand  to 
each  other,  we  are  better  prepared  for  acquiring  a , 
knowledge  ofthdrintimate  nature  and  properiias.  Two  . 
plans  of  proceeding  have  been  adopted  for  the  accom- 
plishment of  thme  objects,  which  are  essentially  diflbr- 
ent,  and,  to  a  certain  extent,  even  opposite  to  each 
other.  The  first,  and  that  which  seems  the  roost  ob-  . 
vious  process,  oonsists'in  tracing  out  the  rescmhlances 
between  the  objects  of  our  research,  in  sbewii]^  their 
connexion  with  each  other,  and  in  developing  the  ge- 
neral  principles  to  which  their  properties  may  be  re- 
ferred. In  the  other  ease,  we  attend  almost  exdusive- 
ly  to  the  pdnta  in  which  the  objects  to  be  compared 
differ  from  each  other.  We  endeavour  to  lay  down  mi* 
nttte  diadea  of  dntinction  between  them,  and  to  detect 
some  lines  of  demarcation  which  may  separate  what, 
to  an  inexpericneed  eye,  appears  the  most  closely  unit- 
ed.  To  a  certain  degree,  both  these  roethoda  of  prc»- 
ceeding  are  had  recourse  to  in  all  scientific  arrange- 
nscnts :  in  the  formation  of  our  large  classes,  we  pro- 
ceed only  upon  the  plan  of  resemblance ;  while,  in  the 
subdivisioa  of  them  into  smaller  groups,  we  neoessa> 
rily  pay  more  attention  to  the  differences  of  Uie  objects 
under  consideration.  But  although  this  union  d'  the 
two  methods  must,  in  some  measure,  always  exist,  we 
find  that,  from  the  peculiar  genius  of  the  author,  the 
nature  of  his  siib|eet,  or  from  other  drcnmstances,  there 
will  be  a  preponderance  to  one  or  the  other  of  them  in 
all  cases;  and^  according  to  the  degree  in  which  it  pre^. 
v^ila,  the  arrangement  assumes  an  appropriate  charao* 
ter^  and  is  denominated  either  natural  or  artificial. 
Katnral  Each  of   these  has    its  advantages:   the    nigral 

and  artifi-  method  is  obviously  the  most  proper,  when  we  wish  to 
ciaJ  oKs-,  obtain  a  knowledge  of  the  nature  and  qualities  of  the. 
thoda.  object  under  consideration ;  but  where  we  are  anxious 

to  assign  to  each  individual  its  spedfic  name  and  place 
in  the  system,  we  must  have  recourse  to  an  artificid 
arrangement.  This  last  metho4  has  been  very  conect- 
ly  compared  to  a  dictionary,  in  which  the  words  are 
plaoed  in  alphabeticd  crder,  witiiout  regard  to  any  cir- 
cumstaeoe  except  the  mere  position  of  the  letters ; 
whereas  the  natural  arrangement  is  analogous  to  a  die- , 
tionar3^  in  which  the  wor<ls  gre  pkced  according  to 
their  signification,  their  derivation,  or  some  other  prfn- 
dples  connected  with  grampoar  or  phildogy.  The  sci- 
ence  of  botany,  which  ixmsists  very  much  in  nomen* 
dature,  and  where  a  great  part  d*  our  attcnticoi  is  oc* 
qaped  \n  the  discrimiimtioaof  a  plant  from  those  whi,ch 
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the  most  nearly  resead>le  k,  an  arlifidd  melliod  has  Noiokity. 
been  ibond  esaeutidly  necessary ;  and  we  according-    -^\  ^' 
ly  fed  the  superior  utiK^  of  the  system  of  Linmeus, 
notwithstandmg  all  the  hnpcovements  that  have  taken 
place  since  his  time^  and  the  laboured  attemptB  that 
have  been  made  to  supersede  it.    Indeed  it  may  he 
confidently  affirmed,  that  the  defect  of  his  BMthod  coo-  « 
sists,  not  in  its  departure  from  the^  natuvd  relations  of 
vegetables,  but  arises  from  the  anxiety  which  the  a««  . 
thM  Mt  to  combine  certain  portions  of  a  naturd  ar- 
rangement  with  one  which,  in  its  generd  aspect,  is  ob- 
viously and  confessedly  artificid.    In  the  various  de» 
partraents  of  naturd  history,  it  is  necessary  for  us  to 
adopt  a  system  in  which  eyf^ry  article  may  be  indud- 
ed ;  but  unless  oat  knowledge  of  the  adence  in  ques- 
tion be  abadutdy  complete^  it  ia  not  possible  to  acoom-  , 
fAkk  this,  excq>t  by  adopting  a  princiide  of  classifica- 
tion, which  depends  upon  some  obvious  circumstance^  . 
or  trivial  chanicter,  often  little  connected  with  the 
red  nature  of  the  sub^t. 

With  respect  to  the  arrangement  of  diseases^  we  have  Naturd 
no  hesitation  in  asserting,  that  our  object  9iust  be,  to  method 
atstempt  a  naturd  method  d*  chMsification.  What  we  ||||^^!!^^'%. 
wish  to  d>tdn  is,  not  the  name  of  the  diseasei  but  a  ^  ^^' 
knowledge  of  its  cause ;  of  the  eflbct  which  this  cause 
produces  upon  the  functions  of  the  individud ;  and  of 
the  means  which  munt  be  had  recourse  to  for  the  re^ 
movd  of  the  morbid  condition.  We  ought  to  make 
ourselves  intimatdy  aoqudnted  with  every  thing  that 
regards  the  nature  of  the  disease  in  questkm ;  but  it  is 
of  comparatively  little  importance  what  class  and  or- 
der it  occupiea  in  a  methodicd  system,  which  must,  in 
many  cases  at  least,  be  fi^rmed,  not  upcm  the  grand 
prindples  of  patheloffy,  which  are  obscure  and  uncer- 
tain, but  is  deduced  nrom  seme  symptom,  probably  of 
little  moment,  exoept  as  it  affords  an  object  for  diagno» 
sis.  Besidesi  dthough  there  are  some  diseases  of  a  spe- 
cific and  determinate  nature,  the  generd  character  of 
which,  as  well  as  thdr  whole  progy^ess,  may  be  diis- 
tinctly  described,  in  the  greatest  number  of  instances 
this  is  not  the  case.  We  frequently  find,  on  the  con- 
trary, that  the  shades  which  divide  health  from  dis- 
ease, as  well  as  those  which  separate  diseases  from  each 
other,  are  faint  and  indeterminate ;  that  it  is  more  by 
the  comparison  of  the  previous  drcumstances,  than  by 
the  present  phenomena,  that  we  are  to  form  our  con- 
clusion ;  and  that,  whi^ver  care  we  may  bestow  upon 
our  definitions,  we  are  often  embarrassed  by  the  occur, 
rence  of  irregularities,  which  render  our  best  directed 
attempts  nugatory  and  inefficient. 

When  We  form  our  descriptive  characters  in  the  dif-  Difllculttes 
ferent  branches  of  natural  history,  we  have  an  actud  ^°  forming 
substance  presented  to  us,  which  may  be  percdved  by  ^^^*^^^' 
the  senses,  and  becomes  the  immediate  object  of  ob- 
servation and  experiment;  but,  with  respect  to  dis- 
eases, we  have  merely  an  imaginary,  or  at  least  a  sup- 
posititious, existence  to  contemplate,  cognizable  only  by  . 
its  effects,  which  are  themselves  indeterminate,  and 
oflen  very  hypotheticd.  Before  we  can  enter  upon  our  , 
arrangement,  and  establish  our  classes  and  orders,  it  is 
necessary  to  dedde  what  is  to  be  considered  as  consti^ 
tuting  a  disease.    Are  we  to  regard  as  such  each  indi- 
vidual symptom  ?  or  are  there  certain  groups  or  combi- 
nations of  them,  which  are  always  contemporary,  and  . 
necessarily  connected  together,  to  which  this  denomi- 
nation more  properly  belongs  ?     Then,  if  we  ascertain , 
this  point,  andaetermine  what  combination  of  symp- 
toms ought  to  be  considered  as  forming  a  disease,  we 
have  stiU  to  inquirci  ijrhat  dc^;Tee  of  deviation  &om|. 

4  T 


698 


MEDICINE. 


Nowlbgf.  themisneoeoar^  tochtOffetheanpeQation,  andtoo^ 
Tert  one  disease  into  another.  We  are  else  to  inaoirej 
bow  far,  in  Ibis  arrangement,  we  are  to  rqnara  .the 
causes,  or  whether  we  are  simply  to  look  at  the  effects ; 
how  far  we  are  to  ti^e  into  account  the  power  which 
the- constitution  or  habits  of  difierent  individuals  exer* 
cise  in  modifying  the  phenoraena,  how  &r  the  circnn* 
stances  in  which  the  patient  is  placed,  or  even  the  mode 
of  treatment  to  whidi  he  may  have  been  subjected. 
These  considerations^  and  others  of  an  analogous  na* 
ture,  are  sufficient  to  prove  to  us,  that  diseases  are  not 
possessed  of  that  definite  character,  or  even  of  that  de- 
terminate existence,  which  can  enable  us  to  seiae  upon 
their  essential  features,  for  the  purpose  of  scientific  de* 
finition,  and  to  place  Uiem  m  a  regular  aystematic  or* 
der,  founded  upoti  these  characteristic  diffierences. 

And  besides  these  circumstances,  which  are  of  a  more 
general  nature,  and  present  insurmountable  obstacles 
to  the  plan  in  its  fundamental  parts*  we  shall  feel  the 
individual  difficulties  to  rise  up  at  every  stepef  our  pro- 
gress. Even  if  we  succeed  in  establishing  the  defihi* 
lions  of  individdal  diseases,  we  shall  still  have  to  de- 
cide what  are  to  be  considered  as  species,  or  whi^  only 
as  varieties ;  we  shall  then  have  to  form  specific  charac- 
ters, which  may  include  all  these  varieties,  and  after- 
wards generic^characters  to  indude  the  species,  and  so 
on  until  we  arrive  at  the  classes ;  a  process  which  will 
be  found  extremely  dififcult  to  accomplish,  if  not  absou 
lutely  impracticable.  So  far  as  the  natural  and  artifi- 
cial methods  of  classification  proceed  respectively  upon 
the  principle  of  tracing  the  resembhmces,  or  of  point- 
ing out  the  differences  between  the  objects  of  our  in* 
qairy,  although,  to  a  certain  extent,  both  of  them  are 
to  be  made  use  of,  yet  much  more  practical  advantage 
is  to  be  obtained  ftom  the  former  than  from  the  latter. 
By  diligently  investigating  the  phenomena  of  diseases, 
and  observing  the  connexion  which  they  bear  to  each 
other,  we  are  often  enabled  to  judge  of  their  nature, 
and  of  the  means  which  are  necessary  for  their  remo- 
val, although  we  may  find  it  difficult  to  assign  them  a 
distinct  appellation,  or  to  reduce  them  to  a  proper  ge- 
nus and  species. 

In  the  various  depaitments  of  natural  history,  we- 
find  an  artificial  arrangement  peculiarly  convenient,  in 
consequence  of  the  power  which  it  gives  us  of  includ- 
ing in  our  system  every  individual  object  connected 
yith  the  science,  a  circumstance  which  is  not  necettary 
in  medicine.  Here  one  chief  concern  is,  to  obtain  a 
knowledge  of  the  nature  and  properties  of  the  subject 
in  question ;  and  except  so  far  as  it  promotes  this  know- 
ledge, we  have  little  mterest  in  becoming  acquainted 
with  its  relation  to  other  objects.  It  is  no  essential  ob- 
jection to  a  natural  arrangement  of  diseases,  that  it 
must  be  imperfi^ct,  because  each  part  may  be  regarded 
as,  in  some  degree,  independent  of  the  rest ;  and  any 
additional  information  tnat  we  from  time  to  time  ac- 
quire, may  be  added  to  our  former  stock  of  knowledge, 
and  may  be  employed  in  completing  the  system,  with- 
out necessarily  affecting  those  parts  of  it  which  have 
been  already  establish^.  But  in  giving  our  decided 
preference  to  a  nosological  arrangement,  where  the  na- 
tural connexion  of  the  parts  is  the  grand  point  to  whidi 
we  direct  our  attention,  we  are  not,  on  tnis  account,  to 
neglect  those  minuter  circumstances  which  may  enable 
tts  to  arrange  particular  acts  of  symptoms  into  separate 
groups,  or  to  lay  down  specific  differences  between  them, 
whicn  may  depend  upon  something,  in  itself  of  little 
importance,  and  only  deserving  of  notice,  as  aflbrding 
die  means  of  discrimination.    Those  which  have  been 


termed  diagnostic  or' pathognomonic  ajnopioaa^  wiDbe  MoMlogy. 
(bond  of  essential  service  in  the  formation  of  our  geneia  '"^y^ 
and  species,  while  in  forming  our  chases  and  ocdeis, 
we  are  to  depend  almost  exclustvely  npen  the  natural 
duiracters. 

'  Having  determined  upon  the  kind  of  system  which  Genend 
we  propose  to  adopt,  we  are  next  to  inqnire  in  what  plan. 
way  it  IS  to  be  carried  into  effect;  whether  we  are  to 
pnxseed  synthetically  or  analytiolly^  are  we  to  take 
separate  parts  or  sin^^le  phenomena,  and  csonnect  them 
together  intu  small  divisions,  which  we  may  denomi- 
nate species,  then  unite  a  number  of  species  to  fonn 
our  genera,  a  number  of  genera  to  form  our  orders,  and 
m  number  of  erdcra  t»  form  our  dasses  ?  Or,  are  we  to 
proceed  in  the  opposite  direction,  to  establish  our  clas- 
ses, in  the  ffarst  mstanoe,  imon  the  general  principles 
of  pathology,  and  tadivide  niese  into  smaller  and  smal- 
ler portions,  until  we  arrive  at  groups  too  minute  to  ad- 
mit of  farther  subdivision  ?  We  apprehend,  that  the 
latter  method  is  the  one  which  will  be  found  the  most 
advantHgeous,  as  being  that  which  ia  the  bert  adaptecl 
to  the  construction  of  a  natural  ^stem,  which  it  is  our 
object  to  establish.  But  here  again,  as  in  so  many  other 
cases,  we  must  unite  the  two  plans,  and  endeavour  tc^ 
obtain  the  benefits  of  both ;  while  we  adopt  the  analy- 
tical method,  in  forming  our  larser  divisions,  which 
must  be  derivec|  from  their  natund  characters,  we  may 
occasionally  employ  the  sjrnthetical  plan  in  forming 
some  of  the  smiiller  groups,  and  in  Jaying  down  the 
minute  and  more  artificial  characters,  whidi  we  shall 
find  it  convenient  to  have  recourse  to  in  this  part  of 
our  system. 

But,  before  we  can  make  any  advance  in  our  dasaift-  What  con* 
cation  of  diseases,  it  is  necessary  to  establish  the  cor-  stitutei  t 
rect  meaning  of  the  term  disease,  or  rather  te  what^^*^*"* 
combination  of  symptoms  the  term  ought  to  be  applied. 
Are  we,  fbr  example,  to  call  every  dranct  symptom  a 
disease,  or  what  number  of  them  are  we  to  combine  to- 
gether for  this  purpose?  The  question,  akhougfa  very 
unportant,  is  one  to  which  we  cannot  return  a  general 
answer  that  will  be  universally  applicable,  but  m  each 
individual  instance,  we  must  be  guided  by  the  particu- 
lar drcumstances  of  the  case.    Those  drcomstances  Circms* 
which  most  espedally  direct  us  in  our  determination  tuacn  to 
are,  first,  the  lAiiform  connexion  of  the  srrmptoma ;  dd,  be  mtM 
the  fadlity  with  which  they  may  be  remrred  to  aonie  to. 
general  operation,  whidi  is  to  be  regarded  as  their  im- 
mediate cause ;  Sd,  the  relation  whidi  subsists  between 
them,  as  rendered  apparent  from  the  part  of  the  body 
which  they  affect;  4tb,  the  nature  of  the  operation 
which  they  exerdse  upon  the  functions;  and,  lastlyt 
thepower  which  remedies  seem  to  possess  over  them. 

Tne  first  oT  these  circumstances,  ahhongh  the  mere  j^  (<ofl- 
result  of  observation,  and  frequentfy  quite  independent  neiionof 
of  theory,  is  of  the  most  general  application,  and  ia  the  ijvpitfB^ 
most  invariable  in  its  relations.     We  notice  a  certain 
train  of  phenomena,  which  are  either  contemporary,  or 
occur  in  immediate  succession,  presenting  a  aeries  of 
events,  which  we  should  not  have  been  able  to  preset, 
but  which,  when  they  have  been  observed  for  a  auifi- 
dent  length  of  time,  we  regard  as  necessarily  connected 
together,  and  endeavour  to  refer  to  some  general  prin- 
ciple.   A  person  who  had  never  before  wiineaaed  the 
cdd  stage  of  an  intermittent,, would  have  no  conception 
of  the  subsequent  stages  of  heat  and  perspiration ;  but 
after  having  repeatedly  observed,  that  diese  steps  suc- 
ceed each  other  in  regular  order,  that  the  cold  is  loUow« 
ed  by  the  hot  stage,  and  the  hot  stage  by  that  of  i»er- 
spiration,  he  gradually  acquires  the  idea  of  their  being 
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KoMiogr.  ill  of  then  wrt  9lt€D»  disetfle ;  and  he  eoiidade»,  th«t 
they  depena  upott  ene  affeetkm  of  the  syttem,  which 
anises  tnem  to  oocnr  in  «eg«hur  sooetfuioEu  This  tram 
of  events  we  therefore  consider  es  eoBstitiiting  one  dis- 
ease, to  which  we  give  a  specific  appellation ;  «nd  we  re- 
gtord  each  of  them  separately  as  only  sywptons,  or  in- 
dications of  the  presence  of  the  disease,  or  as  parts  of 
k,  which  are  necessary  to  its  existence^  and  essentiaUy 
connected  together. 

The  next  dromnstance  whidi  we  mentioned,  as  en- 
ahling  as  to  combine  separate  symptoms,  and  to  dass 
them  togetlMr  as  one  oisease,  is  their  being  easily 
referable  to  one  common  eause.  When  the  action  of 
the  digestive  organs  is  deranged,  so  that  the  stomach 
performs  its  office  in  an  impenect  manner,  a  number  of 
morlHd  afiections  are  experienced,  which  may  be  ob- 
viously referred  to  this  derangement.  Yetthe  WBCtioos 
themselves  vary  in  ahnosi  every  case;  they  do  not  fol- 
low inanyregalar  snocession;  and  so  far  as  we  can 
judge,  merely  from  the  manner  of  thdr  occurrence, 
we  might  suppose  them  to  be  unconnected  with  each 
other. 

3.  ComniMi     The  local  situation  or  connexion  of  symptoms,  or 
^*^  thdr  appearing  all  to  originate  from  one  part  of  the 

body,  18  a  circametance  which  we  attend-to  in  our  com- 
bination of  them  into  separate  diseases.  Owing  to  the 
vommuntcation  which  exists  between  the  various  parts 
of  the  animal  frame,  as  influencing  its  powers  and  Amc- 
Uons,  it  not  onfrequently  happens  that  affections,  ap- 
'  parently  of  a  very  different  kind,  all  proceed  from  one 
source;  and  when  either  finom  our  sensations,  or  from  any 
other  cause,  we  are  led  to  conclude  this  to  Ise  tiie  case, 
however  dissimilar  they  may  otherwise  appear,  we  re- 
gard them  as  having  a  common  origin,  and  as  consti- 
tuting one  disease.  This  principfe  sometimes  afibrds 
tts  a  useful  indication  in  afiections  of  the  internal  vis- 
cera, which  are  obscure  in  their  commencement,  and 
even  when  far  advanced,  the  symptoms  are  often  ano- 
malous in  tiieir  nature,  and  not  easily  reduced  to  any 
common  cause ;  yet  if  they  seem  to  proceed  from  the 
deranged  state  of  any  one  organ,  we  do  not  hesitate  to 
pronounce  them  as  all  forming  one  disease,  although 
consisting  of  many  morbid  actions. 

4.  CtfmmoD  We  are  also  guided  in  our  classification  of  symptoms 
effect.         by  the  nature  of  thdr  operation  upon  the  different  func- 

tions  or  powera  of  the  system.  Even  although  they 
'  should  manifest  themselves  in  various  parts  of  the  body, 
under  very  different  forms,  and  without  any  regular  or- 
der of  succesdon,  yet  we  are  led  to  regard  them  as  ori- 
ginating from  a  common  cause,  and  constituting  one 
disease,  if  we  percdve  that  th^  affect  the  same  dass 
of  organs,  and  reduce  them  to  the  same  morbid  condi- 
tion. This  mode  of  reasoning  is  particularly  employed 
in  scrofula,  the  symptoms  of  which  are«lmo^t  infinite- 
ly varied ;  but  if  we  regard  it  as  bdng  essentiaUy  an 
afiection  of  the  absorbent  vessels  and  glands,  we  consi- 
der the  symptoms  as  forming  part  of  the  tame  disease, 
however  diversified  they  may  be  in  their  seat  and  ex- 
temd  character,  as  long  as  we  ooncdve  them  to  origi- 
nate in  this  set  of  organs. 

5.  Similar-*  And,  in  the  last  place,  there  are  certain  cases,  d- 
]j  affected  though  less  numerous,  where  it  is  thought  a  suflicient 
by  remc-    bond  of  union  between  the  symptoms,  that  they  are  dl 

'  affected  in  the  same  way  by  the  action  of  remedies. 
This  has  been  generally  considered  as  our  surest  guide 
in  judging  of  the  multifarious  and  variable  phenomena 
which  are  prasented  bj  syphilis :  thera  is  scarcely  a 
part  of  the  body  whidi  is  exempt  from  its  attack,  or  a 
function  that  does  not  oocastonaily  experience  its  influx 
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once ;  and  it  must  of  course  assume  a  variety  of  appear-  Kosoioffr. 
ances,  that  baffle  our  most  laboured  attempts  at  genera- 
lisation;  yet,  for  the  most  part,  we  consider  ourselves 
warranted  in  dedding  upon  the  presence  or  Absence  of 
the  disease,  by  asoertdning  what  n  the  effect  of  mercury 
upon  it.  The  same  mode  of  reasoning,  dthough  in  a 
less  certain  degree,  is  applied  in  some  other  constitu- 
tional affections,  and  is  oecasiondly  a  useful  assistance 
in  our  arrangement  of  symptoms  ;  but  it  must  be  ao- 
knowledged»  that  it  is  very  liable  to  misconception  or 
mistake*  and  is  the  least  certdn  of  all  the  methods  of 
proceeding  that  have  been  enumerated. 

By  a  jiraicious  appHcation  of  the  above  principles, 
we  are  generally  able  to  combine  individual  symptoms 
into  those  groups  or*  assemblages,  which  we  csll  dis- 
eases ;  but  a  new  difficulty  here  occura,<^4hat  the  same 
group  is,  in  some  instances,  a  distinct  disease,  while  in 
othen  it  becomes  itsdf  a  part  only  of  some  other  dis- 
ease, and  is  then  to  be  considered  as  constituting  merdy 
a  symptom  of  a  more  extensive  affection.  Fever,  which 
so  frequently  oocura  as  a  primary  effect  of  various  noxi- 
ous causes,  and  which  extends  its  action  over  almost 
every  organ  and  every  function  of  the  body,  is  some- 
times only  symptomatic  of  odier  diseases;  pardysis,  in 
like  manner,  is  sometimes  no  more  than  a  single  effect, 
which,  in  combination  with  othen,  becomes  the  indi- 
cation of  a  farther  derangement  of  the  system ;  and 
the  diseases  of  the  nutritive  organs  are  found  to  be,  at 
one  time,  symptomatic  of  various  febrile  complaints, 
while  in  other  cases,  they  are  primary  affections,  and 
exist  without  the  intervention  of  a  previous  morbid 
condition  of  any  of  the  functions. 

And  besides  the  facts  of  this  description,  which  are 
chiefly  interesting  as  showing  the  connexion  which 
subsists  between  the  various  functions  of  the  body,  and 
the  parts  of  which  it  is  composed^  we  not  unfrequently 
find  it  difficult  to  decide,  whether  certain  symptoms  are 
primary  or  secondary,  from  the  circumstance  of  thdr 
occurring  in  strict  connexion  with  symptoms,  obvious- 
ly forming  a  part  of  a  more  generd  disease,  and  some- 
times, as  far  as  we  can  judgef  being  quite  independent 
of  them,  or  entirely  idiopathic.  ^A  pdn  of  the  side  is, 
at  one  time,  the  most  clear  indication  of  an  infiamma- 
tion  of  some  of  the  contiguous  viscera,  while  in  other 
instances,  we  cannot  trace  it  to  any  more  remote  cause, 
or  refer  it  to  a  more  complicated  disease.  A  disorder 
of  the  stomach  is  a  frequent  effect  of  a  derangement  of 
the  function  of  digestion,  and  it  is  unnecessary  to 
search  for  any  other  origin ;  but  we  are  well  aware^ 
that,  in  certain  instances,  a  pain  of  this  viscos,  and  a 
deficiency  of  its  powers,  are  no  more  than  a  symptom 
of  some  other  general  affection,  and  can  only  be  ef- 
fectudly  relieved  by  removing  the  constitutiond  du- 
ease. 

The  above  remarks  will  render  it  evident,  that,  fh)m 
the  very  nature  of  different  diseases,  some  are  essentid- 
ly  more  definite  in  their  symptoms,  and  exhibit  a  more 
regular  series  of  phenomena,  while  there  are  others 
which<are  more  indecisive  in  dieir  character,  which  run 
into  each  other  by  insensiiile  gradations,  and  are  distin- 
guished by  dmost  imperceptible  shades  ft'om  the  state 
of  perfect  health.  The  small-pox  may  be  adduced  as 
an  example  of  a  definite  combination  of  symptoms, 
which,  however  slight  in  its  attack,  must  dways  have 
an  actud- existence ;  but  d  weakness  of  the  stomachj^  a 
torpid  state  of  the  bowels,  or  a  langour  of  the  nervous 
energy,  may  occur,  and  yet  may  scarcely  amount  to 
what  we  denominate  a  disease.  These  are  merely  com- 
parative states^  in  which  hedth  and  disease  are  little 

1 


Dtseafes 

more  or  less 
dedaite. 


70© 


MEDICINE* 


Varieties ; 


NoMlogjr-  man  than  greatar  or  less  decrees  of  the  same  thisg; 
and  become  morbid,  rather  by  a  reference  to  a  stand* 
ard  condition  of  the  indtvidttal,  than  from  the  ooetir- 
fenoe  of  any  positive  phenomena. 

It  not  nnfraquently  happens,  in  the  eUssiiicatioa  of 
diseases,  that  we  find  the  natoral  diaracters  to  be  in  di- 
rect oppostdon  to  each  other^  aeoordiog  to  the  aspect  in 
which  we  Tiew  them ;  so  that  after  having  established 
certain  symptoms,  as  constituting  a weH-raarked  species, 
we  meet  wtth  varieties  which  are  clearly  refinmle  to 
the  same  spades,  which,  however,  diier  veiy  essentially 
from  each  other  in  many  of  their  most  important  relaF 
tions.    The  example  of  the  smalUpox,  which  we  ad- 
duced aa  one  of  the  best  defined  diseases  with  whioh 
we  are  acqnainCed,  mfij  serve  to'illustrate  this  position. 
It  constats  of  a  tmin  of  symptoms,  constant  and  uniform 
in  their  operation,  and  which  succeed  eadi  other  in  a 
regulair  progress ;  yet  the  disease  is  capable  of  existing 
nmier  two  rorms,  which  difl^  from  each  other  in  the 
general  state  of  the  system,  where  the  individual  symp- 
toms are  remarkably  varied,  and  where  a  Afferent  kind 
of  treatment  is  required.  No  one  will,  however,  hesitate 
to  class  the  most  mild  caae  of  distinct  small-pox,  as  being 
the  same  disease  with  the  most  acute  confluent  ease,  al- 
though the  symptoms  and  treatment  diflfer  so  consider- 
ably finom  each  other.    But  here  we  are  guided  in  our 
juQgment  by  the  drcumatance  of  the  two  sets  of  symp- 
toms beii^  both  referable  to  the  same  exdtiog  cause; 
and  where  this  can  be  dearly  ascertained,  it  is  always 
vmurdcd    as  superseding  every  other  omsideration. 
Where  the  exdtmg  cause  is  obvious  and  generally  re- 
cognised, we  have  indeed  little  difficulty  in  our  pn»- 
eeedihg ;  but  there  are  many  cases  in  which  it  becomes 
a  point  of  extreme  difficulty,  and  where  we  can  only 
dedde  by  a  very  extensive  observation  of  the  pbeno« 
mena,  and  a  cardul  induction  of  every  circumstance 
connected  with  the  origin  and  progress  of  the  disease. 
The  nature  of  what  has  been  called  the  ydlow  fever  of 
America  and  the  West  Indies  is  a  question  of  a  very  in- 
teresting nature,  both  with  respect  to  theory  and  prac- 
tice :  whether  it  be  a  spedfiodly  distinct  fever,  pr«>* 
ceeding  fW>m  a  peculiar  contagion ;  whether  it  be  a  v». 
vie^  (» the  typnus  of  this  country ;  or  whether  we  are 
to  regard  it  as  an  intermittent,  modified  by  climate,  and 
the  peculiar  temperament  of  the  inhabitants. 

In  determining  what  diseases  are  to  be  regarded  as 
varieties  of  the  same  species,  we  are  guided  by  various 
drcumstances.  When  we  have  it  in  our  power  clearly 
to  ascertain  the  exdting  cause,  this  alone  is  deemed 
sufficient  for  our  purpose ;  but,  except  in  the  case  of 
niedfie  contagions,  we  can  seldom  have  recourse  to 
this  method  of  judging.  In  other  instances,  we  take 
into  account  the  pro£d>le  origin  of  the  disease— -the 
resemblance  of  its  symptoms— its  seat — ^its  general  e& 
fiecti  nptei  the  fMcOon*— -and  the  operation  of  remedies 
upon  it;  but,  afler  all,  we  are  often  unable  to  ascertain 
the  rdation  which  diseases  bear  to  each  other,  and  are 
obliged  to  regulate  our  treatment  merely  by  the  indivi- 
dual symptoms  as  they  present  themselves  to  our  no- 
tice. 

There  are  other  drcumstances  which  wiE  aflbrd  con- 
siderable obstacles  to  our  attempts  at  the  classification 
of  diseases,  depending  upon  the  conversion  of  one  dia- 
eapr  into  another^— tM  union  of  two  ot  more  diseases 
Uyther—the  change  that  is  effiBCted  in  the  nature  of 
diseaaes,  by  the  remedies  that  ans  empbyed  in  their 
commencement— and  a  varietgi:  cf  exJfcraneous.  causes, 
which  are  essentially  connecledi  with  the^  subject^  and 
«utt,  at  all  times^  lender  the  iixaqgenMnto  ofnaaolcgy 
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less  perfect  than  those  in  the'  varidus  departafen(s  of  Nosuioajr 
natural  history.  In  this  scieoce  it  is  the  general  plan  '""^'Y"^^ 
to  Ibrm  a  regular  series  of  classes,  orders,  genera,  and 
species;  each  dass  induding  dl  the  orders  that  ace 
fNaoed  under  it,  each  order  induding  all  its  genera, 
and  each  genus  dl  its  spedes :  but  this  reg^ltf  scale 
cannot  be  uniformly  adhered  to  in  the  classification  of 
diieases.  We  have  not  those  general  characters,  appli- 
cable to  a  great  variety  of  cases,  .which  enable  us  to 
compote  the  larger  groups ;  nor,  on  the  contrary,  are 
we  able  to  detect  those  minute  drcumstances  whidi 
give  the  spedfic  characters,  and  enable  us  to  Ibrm  the 
smaller  dividona  that  ai«  capable  of  bdng  connected 
together  into  the  genera,  onlers,  and  chMses.  After 
having  laid  down  the  diaracters  of  our  dasses*  we  find 
ourselves  nwch  embamssed  in  determining  upon  the 
prindple  on  which  we  ought  to  popeeed  in  dividiog 
them  into  orders;  and  we  sometimes  find  certain  dr- 
cumstances, which  appear  to  denote  the  generic  charac- 
ter with  sufficient  accuracy,  where  we  can  percdve  no 
pdnt  of  resembUmce,  whidi  will  serve  to  unite  theie 
genera  into  orders ;  or  we  may  find  them  to  be  contra- 
dictory to  each  other.  These  difficulties  are '  in  part^ 
the  necessary  result  of  all  attempts  at  forming  a  natu- 
ral arrangement  of  any  description,  and  partly  upon 
the  indeterminate  nature  of  disease,  and  upon  the  un- 
certdnty  which  is  essentially  attached  to  every  brancb 
of  the  subiect. 

From  all  these  considerations,  both  those  which  ap- 

af  to  the  formation  of  natural  arrangements  in  gene- 
,  and  those  which  attach  to  Nosology  in  particular, 
we  m^  condude,  that  any  system  which  we  can  fon^i 
must  be  imperfect  and  incomplete;  that  we  cannot 
construct  a  regular  gradation  of  classes,  orders,  genera, 
and  species ;  and  that  there  will  be  some  diseases  which 
we  shall  be  unable  to  refer  to  their  proper  situation, 
and  which  must,  for  the  present,  remam  unarrapged* 
'  It  is  asserted  by  Cullen,  in  his  remarks  on  no»ology«  Coosilta* 
(Sjfnopsis,  t.  ii.  p.  11.)  that  spedes  are  the  ^ly  naturd  tion  of  ge« 
divisions,  and  that  genera,  orders,  and  classes,  are  artir  °''^.  *^ 
fidal  arrmgements,  to  be  regarded  merdy  as  assisriiig  *P^^>^ 
the  memory,  or  serving  some  other  secondary  purpose. 
But  he  seems  to  have  habitudly  violated  this  prindple 
in  hia  system ;  for  it  is  the  gemu  to  which  he  applies 
his  standard  definition,  and  which,  in  most  cases,  con- 
stitutes the  actual  disease  to  which  his  remarks  are  re- 
ferred :  so  that  he  ought  dther  to  have  made  that  into 
the  species  which  he  has  denominated  the  genus,  or  to 
have  considered  the  genus,  as  he  lays  it  down,  to  be  the 
naturd  disease.  In  the  case  of  small^pox,  which,  aa 
being  of  a  well-marked  nature,  we  have  already  in- 
stanced, afler  having  formed  a  dass  and  an  order,  under 
the  order  he  places  the  genus  variola,  which  conveys 
the  proper  definite  idea  of  the  smdl-pox,  and  cannot, 
therefore,  be  regarded  as  an  artificial  classification  of 
symptoms,  but  the  actud  form  in  which  the  disease  ge- 
neraily  subsists,  as  produced  by  a  specific  contagion, 
which  is  dways  its  immediate  exciting  cause.  Under 
the  genus  variola  he  places  the  two  spedes,  discreta 
and  confluens  ;  but  these  we  opnoeive  should  rather  be 
oonddered  as  varieties^  because  the  same  contsgioa 
produces  the  one  or  the  other  of  them,  according  to  in- 
dividual  peculiarities  of  constitution,  particular  states  ff 
the  atmosphere,,  or  other  extraneous  and  inddcntd  cir- 
cumstances. 

Sauvages,  in  the  formation  of  his  methodicd  dassifi-  Begntar 
cation,  proposed  toibllow  the  plan  which  Limueushad  ^^^^^^^^ 
so  successfully  pursued  in  botany,  and  to  establish  the  uo^ooiidc^ 
five  succesdve  gradations  of  daaaeiit  orders  genera,  sg^ 
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Xomiof^y.  ciea,  ahd  variedeB^  (Natal.  Maih. ;  P^^akg.  sect  M,  tt 
seq,) ;  and  in  this  he  has  generally  been  followed  1^ 
succeeding'  nosologists ;  yet  we  suipect  ihtey  hare  been 
mided  b^  a  fidse  analogy.  There  is  obnoosly  nodung 
in  the  number  fire,  thatshodUlcsuie  na  to  adopt  it,  ex- 
cept there  be  that  nmnber  of  eircumfllances  proper  for 
dassim  the  objects,  and  whidi  apply  aaooessively  to 
the  di&rent  divisions  as  we  advance  in  the  vf  stem.  It 
would  appear,  that  in  botany  this  number  has  been 
found  tlie  nnst  convenisnt;  and  diat  by  vefierring  to 
the  stamens^  pistils,  seed-vessels,  itc  we  anrive,  by 
successive  slm,  at  what  is  called  a  qiecies,  whichoon- 
stitntes  the  punit,  as  it  was  originallv  created  fiun  the 
seed ;  while  the  variety  consists  of  those  dilTerent  forms 
which  are  pfoduoed  mm  the  same  aeeds,  and  which, 
on  this  account,  we  ragard  as  aoddemsl,  and  depend 
on  the  incidents  of  soil,  dimate,  &c.  acting  upon  the 
same  plant,  «id  tbangiMig  its  estemal  appearance, 
(LinnsEfUS,  PkiL  Bat,  sect.  157*8.)  But,  in  diseases, 
there  are  no  precise  circumstances  of  this  kind  which 
mark  the  successive  steps,  on  which  we  can  erect  our 
cradalions  of  arrangement;  the  onlj  point  that  we 
have  to  guide  us,  is  the  greato*  or  less  d^|;ree  of  resem« 
blanoe ;  and  there  does  not  appear  to  be  anv  reason  why 
we  should  originally  adopt  the  number  five  in  piefer- 
cnoe  to  any  oSier  number^  or  why  we  should  tnink  it 
necessary  to  employ  the  same  number  in  the  different 
parts  of  one  system.  Our  plan  must  be  to  associate 
those  groups  of  symptoms  which  may  be  considered  as 
constituting  the  oomjplete  disease  in  its  fully  formed 
state,  but  which  are  independent  of  the  peculiarities 
that  attadi  to  individual  cases,  which  proceed  from  cer- 
tain stales  of  the  air,  variations  in  temperature,  and 
other  extraneous  circumstances.  To  this  primary  di- 
vision, we  think  the  title  of  species  attaches  with  most 
propriety,  both  as  expressive  of  the  common  origin  of 
the  disease,  and  as  most  anak^jous  to  the  use  uat  is 
made  of  the  term  in  botany. 

Having  thus  formed  our  species,  we  shall,  in  some 
cases,  perceive  well-marked  characters  that  connect  two 
or  more  species  together,  and  with  these  we  may  con- 
stitute a  genus.  To  refer  to  the  former  example :  it  is 
a  diaraderistic  feature  of  variola  to  commence  with 
fever,  at  a  particular  period  of  which  an  enqvtion  iq^ 
pears,  whiok  is  also  of  a  determinate  duration;  tms 
OMy  constitute  a  generic  character,  and  will  lay  the  foun- 
dation for  a  division,  in  which  we  may  place  Rubeola, 
Varicella^  Vaednia,  and  Scarlatina.  Thus  far  we  proceed 
^thetically,  and  at  the  same  time  upon  natural  nrin- 
cq[>les,  althou|^,  in  the  definition  of  our  genus  and  spe- 
cies, we  shall  probably  be  obliged  to  have  recourse,  in 
a  great  measure,  to  artificial  characters,  in  order  to  give 
acWar  description  of  the  respective  stages.  In  this  in- 
stance, we  may  perhaps  proceed  one  step  ftrther  in  the 
tame  direction,  and  establish  a  still  more  extensive  divi- 
slon,whfch, according  to  the  usaal  nomenclature, wemay 
style  an  order,  consisting  of  fever  generally,  without 
any  reference  to  the  existence  of  an  eruption ;  but  it 
will  be  found  that  there  are  very  few  instances  in  which 
we  can  proceed  throiwh  so  many  successive  steps,  with 
even  an  appearance  of  regular  systematic  arrangement. 
Before-  we  can  form  a  classification  of  diseases^  it 
will  be  necessary  for  us  to  obtain  an  accurate  know- 
ledge of  the  species ;.  a  knowledge  which,  in  faet»  em- 
braces what  is  the  most  important  in  the  science  of  me- 
didne,  and  is  the  fouadation  upon  which  we  must  erect 
all  eur  future  information.  But  alter  we  have  wdl- 
digested  this  part  of  the  subject,  have  carefully  studied 
Ibe  cehilien  of ,  the  aymptoms  to  each  otbtr«.  and  haxre 
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formed  them  into  Aose  jKWiijpa  which  conatiftttte  di^^  Nssoiofr- 
eases,  we  shall  oenefally  mid  it  most  convenient  to  |)r<^  ^^  »  "^ 
ceed  analy ticalqr,  to  have  recourse  to  our  pathologicBl 
principles,  and  to  consider  what  are  the  morbid  tiobdi- 
tkms  to  which  the  different  functkms  of  the  human 
body  are  liable.  Having  cwsAdly  asosrtained  these 
oonditiooe,  we  derive  fran  tfiem  the  nataral  dasses ; 
these  dassea  may  be  more  or  teas  subdivided,  until  we 
arrive  at  the  apedea,  the  smaller  divisions  whidi  had 
been  formed  at  the  lower  end  of  the  scale.  But  the 
number  c»f  gradations  through  which  we  are  to  pass  is 
qaite  imeeitain,  and  will  vary  in  the  difierent  cases ; 
sometimes  aprimair  dass  may  not  admit  of  more  than 
one  subdivision,  while  there  are  odiers  which  may  be 
divided  successivdy  three,  four,  or  a  greater  number  of 
times,  before  we  arrive  at  the  ultimate  or  smalleet 
groups.  There  may  even  be  acme  instances  in  which 
we  hav«  a  well-established  dass,  which  cannot  be  d^ 
vided  into  any  smaller  portions;  while,  on  the  con- 
trary, there  are  species  which  it  will  be  impossible  to 
connect  together  into  larger  masses.  The  names  which 
we  apply  to  all  these  gradations,  whether  dasses,  ov« 
ders,  genera,  or  spades,  must  be  dtogether  arbitrary, 
and  of  little  importance,  because  there  is  not  the  same 
oorrespondenee  between  the  different  parts  of  the  lys- 
tem  as  in  boUny  and  in  many  parts  of  nstnral  history. 
It  may  perhaps  be  desirable  not  to  use  these  terms  m 
medidne ;  or  if  that  should  be  thought  too  great  an  in- 
novation, the  most  nmple  plan  will  be  to  call  the  large 
divisions  dauet,  and  the  amallest  of  those  which  con- 
stitute a  distinct  disease  tpedn:  we  may  apply  the 
term  aariet^  to  the  accidental  changes  in  apedes  by  ex- 
traneous dreumstances,  and  insert  m/er«  and  ^eaccro,  as 
we  find  them  most  convenient,  in  the  subdivision  of 
the  classes. 

It  has  been  made  a  subject  of  discussion  among  no-  Negstire 
sdogists,  whether  it  be  proper  to  employ  negative  cha-  character* 
racteninthe  definition  of  diseases.  It  must  be  ac-u*c<ui. 
knowledged  that  they  are  less  important  than  positive 
ones,  and  it  may  be  add  that  they  do  not  add  to  our 
real  knowledge  of  the  nature  of  the  subject  in  ques- 
tion ;  but  no  one  can  have  paid  much  attention  to  the 
actual  detail  aS  sdentific  arrangement,  without  finding 
it,  on  many  occasions,  of  great  practical  odlitv  in  the 
discrimination  of  two  objects  that  bear  a  general  resem- 
bhmce,  to  pdnt  out  the  qualities  that  are  not  possessed 
by  one,  but  which  are  found  in  those  that  are  contrasted 
with  it.  By  a  rigid  rejection  of  all  negative  diaracten, 
we  should,  in  many  instances,  be  obliged  either  to  em- 
f^y  a  long  and  tedious  dreumlocution,  or  perhaps  en- 
tirely to  omit  a  drcomstance  of  .condderable  import- 


Method  of 

forming  a 
ijiUiii. 


The  nomendature  of  noadogy  is  a  subject  that  moat  NomencU* 
be  attended  to,  and  which  nunr  materially  promote  or  tare. 
retard  the  progress  of  medicd  knowledffe.  The  great 
object  is,  dfter  having  dearljr  established  a  correct  con- 
ception of  the  disease,  to  give  it  an  appropriate  name. 
But  here  diflbrent  considerationa  present  themselves : 
The  same  disease  may  have  been  described  by  different 
authora,  and  may  have  obtained  from  each  of  them  a  dif- 
finent  appellation,  or  it  may  have  recdved  one  which 
is  pdpably  erroneous,  founded  on  tome  fdse  theory  or 
some  incorrect  observation;  a  name  may  have-  been 
given,  which,  although  not  pdpably  erroneous,  is  bet* 
ter  ada|>ted  to  some  other  oisease ;  or  a  name  exactly^ 
aoited  to  the  disease  in  question  may  have  been  ap- 
plied to  some  other  disease,  to  which  it  is  less  ap|Nro« 
priate.  These  objections,  and  some  others  of  a  sioailar 
kind,, depend. u{Nm  «scieiUific  prindple^  and.theice  are 
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Kosology..  objecttona  of  a  diflerent  nature,  which  are  not  to  be 
disregarded,  that  mav  be  considered  as  strictly  philo* 
lo^cal.  Sudi  are  aJLattii  word  with  a  Gredc  termina* 
tion,  a  word  obviously  derived  finom  the  Greek,  but 
not  spelled  conftrmably,  or  a  name  composed  of  two 
wocds,  which  do  not  bear  to  each  other  a  corveetgram- 
xnaticid  rdation.  Widi  respect  to  both  ^ese  kinds  of 
erroneous  nomendatufe,  it  is  more  easy  to  point  out 
the  defiset  than  to  aubctitate  what  is  perfect  in.its  place. 
Many  names,  which  are  obviouslv  ol^eetionable,  are  so 
•caCablished  by4ong  custom,  and  rest  upon  such  high 
authority, *  that  it  seems  soaroelv  possible  to  alter  them ; 
•we  shall  find  writers  iof  eonai  reqpectability  applying 
different  names  to  the  same  aisease,  and  calling  dilTerent 
diseases  by  the  same  name.  In^short,  we  must-^ther  at* 
tempt  an  entire  innovation,  whidi,  inthe  present  state 
of  oar  knowledge,  would  be  perhaps  premature,  and 
^ould  not  be  attempted  except  by  one  fully  competent 
to  the  task ;  or  we  must  rest  satisfied  with  correcting  a 
few  of  the  grosser  errors,  and  leave  the  labours  of  a 
mare  complete  reformation  to  be  accomplished  by  our 
-successors. 

The  same  general  prineiple  may  be  applied  to:tbe 
^i>hilological  part  of  the  nomenclature.  When  a  terra, 
nowever  undassical,  has  been  sanctioned  by  long  use 
and  respectable  authori^,  we  shall  tolerate  it ;  and  we 
shall  neirer  introduce  a  new  term,  unless  there  be  none 
already  in  use  which  will  correctly  convey  jovlt  ideas; 
or  when  it  is  conceived  that  the  one  usually  employed 
may  lead  to  some  misconception  respecting  the  nature 
of  the  disease,  or  the  relation  which  it  bears  to  other 
morbid  conditions  of  the  system.  Many  judicious  ob- 
servations on  nosological  nomenclature  occur  in  Dr. 
Young's  Medical  LUeraimre^  (p*  SI,  el  teq.;)  and  aU 
though  we  shall  not  follow  his  example,  in  i^ttempting 
so  great  a  revolution,  we  shall  frequently  avail  ourselves 
of  his  suggestions. 


CHAP.  II. 

Remarks  on  Different  Systems  of  Nosology. 

Sauvaget'        We  must  now  examine  the  prindpal/systems  of  No- 

ajrstem.       sology  that  have  been  offered  to  the  publi<^  beginning 

with  that  of  Sauvages,  who^  as  we  stated  above,  made 

the  first  attempt  to  arrange  diseases  upon  a  scientific 

Slan,  into  classes,  orders,  genera,  ana  species.  The 
rst  outline^f  his  method  appeared  in  the  ^ear  1731, 
■but -it- received  various  additions  and  alterations  before 
-its  republication  in  4  763.    Eloge,  par  M.  De  Ratte. 

He  makes  10 primary  divisions  or  classes ;  I.  Vitia,  a 
very  miscellaneous  collection,  consisting  of  mere  local 
diseases,  of  various  stroctaral  affections,  of  cutaneous 
'eruptions,  of  mechanicsl  injuries,  and  of  the  effects  of 
external  violence.  2.  Febres,  consisting  nearly  of  the 
same  diseases  to  which  the  term  has  teen  applied  by 
later  writers.  3.  Phlegmasia^,  including  the  exanthe- 
mata al<mg  with  the  various  inflammatory  fevers. 
4.  Spasmi,  consisting  of  irregular  action  of  the  mus- 
cles, both  voluntary  and  involuntary.  5.  Anhelationes, 
diseases  depending  upon  an  irregular  action  of  the  mus- 
cles that  are  concerned  in  the  function  of  respiration, 
an  anomalous  and  unnecessary  class.  6.  Debilitates, 
consisting  of  defective  action  of  the  organs  of  sense 
and  motion,  an  ill-defined  class,  as  depending  some- 
times upon  a  mechanical  obstruction  in  the  part,  and 
sometimes  upon  a  mere  derangement  of  its  functions. 
7.  Dolores,  expressive  of  pains  of  various  kinds,  a  dass 


which  is  very  miscellaBeous  and  indefinite.  H).  Vesa«  KoMVi;:,r. 
ni»,  consisting  of  mental  affections.  9.  Fluxes,  dis«  ^«-^^^*»^ 
eases  which  consist  in  a  morbid  condition  of  the  fluids 
that  are  discharged  from :  the  body,  ettkcr  with  respett 
to  quantity  or  quality.  AjkI,  laMffCmdkesm,  disnses 
which  consbt  of  a  geneva)  bad  •oabit  of  the  body,  a 
class,  from  its  nature,  not  wdl  defined,  and  comprising 
many  affections  that  have  little  -eenneKion  with  each 
other. 

We  have  already  expressed  our  opinion* of  the* merit  Hemark^ 
of  this  system,  which  we  conceive  to  be  very  considera*  ^^  ^'^*  '>^ 
ble ;  4br,  independent  of  its  being  the  first  attempt  of  the  '^^ 
kind^we  shall  perceive  that  many  of  dw  subsequent  ar- 
rangements that  have  been  made  are  little  more  than 
corrections  or  «kera!ions  of  Saavages'  original  jphm. 
His  great  error  u  the  unnecessarily  multiplying  of  di8« 
eases,  for  by^  this  means  we  destrojr  a  great  part  of  the 
benefit'that  arises  from  a  systematic  classification.  He 
has  formed  SIS  genera,  but  as  he  has  proceeded  upom 
the  plan  of  considering  every  deviation  fiom  heuth^ 
however  slight,  as  deserving  of  notice,  if  we -strike  out 
those  ^at  are  of  little  importance,  we  shall  not  perhaps 
-find^e  number  mudi  too  great:  his  species,  en  lae 
contrary,  are  most  unreasonably  extended  to  the  number 
of  about  2400;  and  he  has  admitted  as  a  ground  for 
division  every  diversity  of  sjnonptoms  or  of  causes*  how* 
ever  slight  or  unimportant  Although  his  primary  di« 
visions  are  not  in  all  cases  sufficiently  distinguished  by 
natural  characters,  yet  they  are  most  of  them  tolerably 
well  marked  by  some  obvious  symptoms,  and  we  may 
doubt  whether  the  attempts  that  have  been  made  to 
reduce  the  number  of  the  classes  has  been  productive 
of  any  real  advantage.  His  generic  definitions  possess 
considerable  merit;  they  are,  for  the  most  part,  perw 
spicuous,  and  snflRciently  explicit;  and  alUMNi^  tbeir 
subdivision  into  species  is  much  too  minute,  yet  it  often 
displays  great  professional  science,  and  an  intimate  ao^ 
quaintance  witn  the  phenomena  of  disease. 

The  next  attempt  to  form  a  nosological  system  was  Limuens^ 
made  by  the  celebrated  Linnseus.    The  great  ingenni-  qratea. 
ty  which  he  displayed  *in  his  arrangement  of  tne  va^ 
rieus  departments  of  natural  history,  does  not  appear 
to  have  been  exercised  with  its  usual  success  on  the 
subject  of  diseases,  a  circumstance  which  appears,  in  a 

great  measure,  owing  to  his  not  possessing  a  sufficient 
egree  of  professional  knowledge,  and  also  to  his  habit 
of  forming  his  classifications  principidly  upon  artificial 
characters.  He  arranges  all  diseases  into  the  four  pri* 
mary  divisions  of  Februes,  Temperati,  Fluidi  secretioni^ 
and  Solidi ;  these  he  afterwards  subdivides  into  eleven 
classes.  Under  the  denomination  of  febrile  diseases 
are  contained  the  three  classes  of  Exanthematici,  Crttid, 
and  Phlogistid;  the  first  coinciding  with  the  usual 
meaning  of  the  term;  the  second  l^n^  restricted  to 
the  fevers  that  are  attended  with  a  critical  depositien 
from  the  urine ;  and  the  last  oomprdiending  the  in* 
fiammatory  fevers  of  various  kinds.  In  the  second 
great  division  are  the  classes  of  the  Dolorosi,  in  ill'^M- 
sorted  assemblage  of  diseases,  principally  symptomatic; 
the  Mentales,  or  mental  affections;  the  Qutetales,  or 
those  attended  with  a  defect  of  vital  action;  and  die 
Motorii,  or  those  diseases  which  consist  in  an  increase 
or  irregularity  of  the  muscular  power.  The  tinrd  di* 
vision,  the  Morbi  flnidi  secretionis,  consists  of  two 
classes,  the  Suppressorii  and  the  £vacuatorii ;  and  the 
diseases  of  the  solids  also  of  two,  Deformes  and  Vitia. 
Upon  the  whole  we  think  the  method  of  Linnaeus  ia 
less  valuable  than  that  of  Sauvages ;  the  characters  of 
the  great  divisions  are  less  niitum»  and  in  the  redao« 
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Cosoi^gy.  Uon  of  them  into  genehi  and  ipeeietf  dtte>ugh,  perbapif  fore  tbat  of  Sagar^,  bat  wo  havo  placecl  it' after  Kotolopr. 

"^^^  r"^  tiiereiainoreoftraiiiicaltkill,  we  meet  with  less  correct  Sagar's,  in   our  rerww  of  the    sucoessive   improve-    -^^  -,  —' 

pathology;  while  the  definitions  are  founded  upon  trivial-  ments  whidi  the  science  experienced;   because^  al-^*^^"*' 

circvmstancesy  and  derived  from  false  analogies  though  we  maj  trace  in  it  a  strong  resemblance  to  the  '7"^^™' 

^o^ei*ss;i«     The  systems  of  Vogel  and  Ssgar,  the  former  of  which  inrstem  of  Sanvages,  it  difiem  from  it  more  easentiiAl^r 


h.111. 


was  published  about  the  same  time  with  that  fif  Lin-  than  any  of  the  other  classifications.  The  ffenios  of  CuU 

xneus  ^,  and  the  latter  a  few  ytnirs  subsequentlv  to  it  tj  len  led  him^  on  all  occasions,  to  etudy  sim^ict^ ;  and  he 

do  not  diifcr  very  essentially,  in  their  general  aspect,  had  a  mind  superior  to  all  the  details  of  trifling  arrange- 

hooi  that  of  Sauvages.    Vogel  has  1 1  c&sses ;  Fefares,  raent,  of  which  we  have  seen  the  excessive  degree  in 

Proflavia,  Episdieses,  Dolores,   Spasnu*  Adynamim,  Vogel.    Cullen's  classes  are  only  four,  Pyrexie,  Neuv 

Hypersestheses,  Cachexise^  Paranoiac,  Vitia,  and  Do-'  roses,  Cachexifle,  and  Locales.    The  two  first  are  na« 

mmitates.    Perhaps  this  arrangement  of  classes  may  tural  classes,  embracing  the  diseases  of  the  two  systems 

possess  some  advantages  over  that  of  Sauvages ;  but,  in  of  the  blood-vessels  and  the  nerves ;  and  one  great  me- 

the  formation  of  his  genera,  we  think  htm  deddedly  rit  of  his  plan  consists  in  his  having  brought  tc^thery 

infierior.    He  lays  down  no  less  than  560  diseasea,  to  under  one  head,  die  affections  of  the  nervous  system, 

which  he  gives  distinct  definitions ;  and^  in  order  to  whidi,  before  bis  time,  had  either  been  divided  into 

swell  oat  this  numerous  list,  he  not  only  introduces  several  ch»se»,  or  had  been  scattered  in  different  parts, 

many  trifling  and  insignificant  affections,  but  makes  a  without  any  regard  to  their  natural  connexion  with  eacJi 

number  of  trivial  distinctions,  which  have  no  realfoun-  other.    Tlie  third  class  of  the  Cachexies  is  much  less 

dation  even  as  varieties.    In  proof  of  this  all^ation^  we  definite ;  it  scarcely  contains  any  single  natural  charac« 

ahall  ^ve  an  account  of  his  first  class  of  Febres.    This  ter,  and  very  few  artificial  ones,  which  can  unite  the 

is  divided  into  the  intermittent  and  the  continued :  of  individuals  of  which  it  is  composed.    But  a  still  great* 

the  intermittents  there  are  14  different  kinds  enume*  er  defeet  in'  his  method  is  the  fourth  class,  the  Locales, ' 

r^ted,  and  of  the  continued  na  less  than  66.    It  is  not  whidI  is  altogether  an  heterogeneous  assemblsge,  the 

a  little  curious  to  observe  the  fondness  for  minute  divi*  principle  of  which  is  not  a  proper  ground  dT  classifios- 

sion  which  pervades  the  works  of  the  learned  phvsi*  tion,  and,  ^en  if  it  were  so,  is  violated  in  the  most 

cians,  particularly  among  the  Germans,  who  flourish*  direct  manner  in  numerous  instances.    There  are  many 

ed  about  the  middle  of  the  last  centurv.    Continued  diseases  that  are  strictly  local  in  the  three  first  classes, 

fevers  sre  divided  into  rimple,  compound,  intenmato-  and  as  many  that  are  not  so  in  Uie  fourth ;  and,  even 

ry,  and  symptomatic.    Tne  simple  fevers  are  20  in  in  the  two  first  classes,  there  are  some  striking  incon« 

number;.  Quotidiana  continue,  Synochus,  Amatoria,  sistencies.    The  Haemorrhagies,  which  form  an  or« 

Fhrenitis,  Epiala,  Causes,  Eludes,  Lethargus,  Typho«  der  of  the  Pyrexias,  are  not  essentially  febrile  diseases ; 

maxiia,  Leipyria,  ^rioodes,  Lyngodes,  Assodes,  ChoW  and;  widi  respect  to  the  Neuroses,  it  is  only  by  the 

rica,  Syncopalis,  Hydlhophobia,  Oscitans,  Ictericodes,  most  strained  and  unnatural  combination  that  Dyspep* 

Pestilentialis,  and  Siriasis.    We  need  go  no  farther  with  sia,  Diarrhaea,  and  Diabetes,  can  be  regarded  as  nervous 

Vogel's  system,  to  prove  that  it  is  completely  techniod-  diseases.    The  small  number  of  classes,  which  probably 

and  artificial,  and' that  it  exhibits  few  of  those  broad  Cullen  conceived  to  be  a  peculiar  excellence  of  his  sys- 

cfaaracteristic'features  which  are  chiefiy  valuable  in  no-  tem,  is  in  fact  a  great  defect,  and  may  be  considered 

sology ;  while,  at  the  same  time,  it  abounds  in  frivo-  as  the  cause  of  many  of  its  inconsistencies  and  irregu«^ 

Ions  distuictions,  which  can  only  serve  to  oppress  the  larities ;  for  it  has  not  only  rendered  the  clasees  them-^ 

memory,  and  can  throw  no  light  either  upon  the  na«  selves  incorrect,  but  it  has  led  to  much  unnatural  "and 

ture  or  treatment  of  the  disease.  inappropriate  arrangement  of  the  orders.     His-  great* 

Sagar^s  s^s-  '  SagsT^s  dasscs  are  13  in  number,  and  are  not  very  ment  consists  in  the  formation  of  his  genera.    Of  these 

um.  dissimilar  to  those  of  Sauvages.    They  are,  Vitia,  Pla-  he  makes  no  more  than  151 ;  and  he  definea  them  with^ 

gse,  Cachexia?,  Dolores,  Flaxus,  Suppressiones,  Spasmi,  a  degree  of  perspicuity,  elegance,  and'jodictous  discri*^ 

Anhelationes,Debilitates,£xanihemata, Phlegmasia?, Fe-  mination,  wnich  far  exceeds  what^had-been  done  by  his* 

bres,  and  Vesaniae.    His  genera  are  350,  and  are,  for  predecessors.    With  a  few  additioDs,   the  genera  dt- 

the  most  part,  well  defined,  although  sometimes  the  Cullen  may  be  retained 'nearly  in  the  condition  in  which'' 

definition  is  so  long  as  to  approach  to  a  history,  rather  he  left  them ;  and  the  prindpal  obj^  that  ivmains  to^ 

than  to  constitute  a  mere  character.  To  take  an  exam*  future  nosologists,  is  to  arrange  them  intc^a  more  na* 

pie  of  his  mediod  from  the  febrile  diseases,  which,  as  tural  series  of  orders  and  classea. 

we  have  just  seen,  form  three  of  his  classes.    The  first        Oh  account  of  the  general  resemblance  which  all  die  LkaUud*S' 

of  them,  the  Exanthemata,  is  divided  into  the  diseases  above  nosological  svsteiiis  bear  to  that  of  Sauvages,  we  syooprii. 

that  are  contagious,  and  those  that  are  not  so.    His  have  infrin^  a  little  upon  the  chranologiad  order, 

to  the-    ' 

,.        .  ,  ,  ,  -  „         .-- sworkr- 

for  which  there  is  some  foundation  in  nature;  while  the  can  indeed  scarcely  be  regarded  as  a  nosological  sys- 

Febres  fX€  divided  into  continued,  remittent,  and  in-  tem  ;  for  it  is  a  fimdamental  principle  of  the  author  to* 

termittent    The  whole  number  of  genera  in  the  three  avoid  systems  of  ail  kinds,  and  merely  to  arrange  dis« 

dasses  is  38.  ^  Upon  the  whole,  we  consider  Sagar'd  eases  according  to  some  obvious  external  character, 

system  as  superior  to  Linna&us's  or  Vogel's,  and  per-  which'  should  involve  no  speculative  principle,  and 

baps,  in  some  respects,  an  improvement  upon  that  of  which  can  admit  of  no  uncertainty.    There  is  «onifr 

Sauvaffes.  ^    ^  plausibility  in  this  plan  of  proceeding,  but  when  we 

Cullen's  Nosology  appeared,  in  its  original  form,  be-  come  to^xamine  the  results  which'  it  produces,  even 

•  PuUuhed  at  Gofdngen  in  1764.  f  Publisbfd  at  VieBDS  in  1771,  andafterwaids  in  1776. 

t  Cii]]en*8  first  edition  was  published  ia  1767 ;  the  last  which  ifipeared  under  his  own  inspection  waa  in  1785.    M'Bride*!  sketdi  vaa 
loUislied  in  1772. 
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K<><oiogr%  IB  tlw  iBfNl  able  hand^  we  shall  not  be  dbposed  to  ve* 
"*'>'**^  oommoid  it  «•  a  model  for  our  unkstioii. 
R  emarks         Lteuteod  does  not  emploj  the  usual  method  of  classes^ 
tipoo  it.      orders,  and  species;  he  divides  his  aooount  of  diseases 
into  three  parts  or  books,  and  these  into  eleven  seetiooa. 
The  three  great  divisions  are  internal  diesases»  external 
djuessasj  and  disaasrs  of  femaka  and  children.    The 
internal  diisassi  are  divided  into  ftyar  sections;  theae 
which  are  general  er  have  no  determinate  seat,  the  in* 
temal  diseases  of  the  headi  those  of  the  dM8t»  and  those 
of  the  abdomen.    The  external  diseases  are,  in  like 
manner^  divided  into  four  classes:  general  diseases* 
those  of  the  head,  those  of  the  trunk  and  limbs,  and 
those  of  the  skioL    The  second  book  contains  the  two 
aactioDs  of  diseases  of  females  and  those  of  cbildran. 
Not  to  insist  upon  a  number  of  minor  objections,  which 
attach  to  the  detail  of  this  plan,  it  is  at  first  view  ob- 
vious, that  it  is  fundamentally  erroneous^  in  as  much  as 
the  same  diseases,  at  different  periods,  or  under  difter- 
ent  circumstances,  may  belong  to  difievent  parts  of  it. 
Thus  a  ^phus  fever,  In  its  successive  stages,  may  be 
placed  .in  different  sections:  its  conmenoement  is  som^ 
times  merely  a  pain  in  the  head,  wluch  is  a  disease  of 
the  second  class ;  as  it  advances  it  becomes  a  more  ge« 
neral  affection,  and  it  must  then  be  trsnsferred  to  the 
first  section,  while  probably,  in  the  latter  stages,  it  is 
converted  into  a  complaint  oi  the  stomach  and  bowels, 
and  will  then  belong  to  the  fourth  section.    We  shall 
find,  in  fact»  that  this  kind  of  conversion  of  symptoms 
takes  place  in  a  great  majority  of  diseases.    And  with 
respect  to  the  great  division  of  internal  and  external, 
and  general  aM  local  diseases,  although  to  a  saperfi* 
cial  observer  these  majr  appear  very  obvious  marks  of 
distinction,  yet  in  rsahty  nothing  can  be  more  difficult 
than  to  amly  thia  mode  of  arrangement    To  a  great 
number  of  diseases,  each  character  may  be  assigned 
with  almost  equal  proprie^;  there  is  a  st31  greater, 
number  which  change  their  nature  during  their  pro-, 
gress,  at  one  time  being  local,  and  at  another  being 
strictly  entitled  to  the  appellation  of  general  diseases. 
.  We  shall  probably  be  still  more  convinced  of  the 
insufficiency  of  LieuUMKPs   plan,  by  examining  what 
affections 'are  actually  placed  under  the  same  section* 
and  by  considering  what  possible  advantage  can  be  ob* 
tained  from  such  an  arrangement,  either  with  respect 
to  a  knowledge  of  the  nature  of  diseases,  or  the  mode 
of  treating  them.     In  the  first  section  we  begin  with 
fevers,  of  which  different  species  are  enumerated ;  then 
comes  the  following  list:    Plethora,  Virium  exolutio. 
Sanguinis  inopia,  Fluxium  et  eruptionum  retrocessus, 
Dolores,  Insultus  catarrhales.  Cachexia,  Scorbutus,  Lues 
veneiea,6crophula.  Arthritis^  Rheiimafcismus,Hypochon- 
driasis.  Hydrops,  Stagnatio  san^pitnis  etpuris,  Infarctus 
et  Schirrhtts,  Tumores,  Phlogosis,  Poruientia,  Gaugrss^ 
tia,  Insecu  et  corpora  extranea.  Venena*  Now  upon  this 
list  we  shall  brieny  remark,  that  several  of  the  diseases 
«aiumei«ted  in  it  are  neither  internal  nor  ffeneral,  nor 
have  they  an  indeterminate  seat,  but,  on  ue  contrary, 
are  external,  ]oc&l«  an4  confined  to  a  particular  part, 
or  to  a  specific  structure.     £q|ual,  or  even  greater  in- 
consistency, appears  in  his  second  division :  Upon  what 
principle  csn  atrophia,  aneurisms,  and  hydrothorax, 
or  cephalgia  and  angina,  be  considered  as  external 
diseases  ?  In  short  we  shall  find  perpetual  incongrui- 
ties and  contradicrions  in  this  method  of  arrangement; 
and  we  conclude,  that  however  plausible  it  may  appear 
in  theory,  it  will  be  found  impossible  to  accomplish  it 
jj      .  ,      with  Any  tolerable  degree  of  success. 
»>steiD.        '  '^^  °^^^  attempt  at  nosotogfcal  arrangement  whldi 


vre  must  noticet  is  that  of  Darwin.  Hitherto  all  the  KoMlogj, 
systems  that  had  been  proposed,  were  to  a  certam  de-  ^"nr*^ 
gree  artificial,  dependmg  upon  circumstances  that 
had  only  a  remote  connexion  with  practice,  and,  in 
many  instances,  but  little  with  pathology,  or  the  general 
principles  of  the  animal  economy.  Darwin,  howevern. 
pn>fosse8  to  proceed  in  a  different  maimer:  he  pays 
little  Mf^ard  to  external  characters,  to  anatomical  struc* 
tuva,  or  to  the  tfialogy  of  functions;  buthe  founds  his 
method  entirely  uposi  Uie  operations  of  the  S|^stem  as  a 
vital  agent,  or  upon  the  supposed  propertiea  of  the 
spirU  ^  animaUmh  that  peculiar  power  or  quali^, 
which  is  inherent  in  the  body,  and  essentially  diatio." 
goishea  it  firom  all  kimla  of  inanimate  matter*  The 
primary  operations  of  this  ^ent  are  asnuned  to  he  ir-> 
naatien,  sensatioo»  volition,  and  association;  and  these 
aoooidingly  fonn  the  titles  of  his  four  great  classes  of 
diseases.  These  are  subdivided  into  orders,  genera, 
and  species,  chiefly  in  eonaequence  c^  their  respective 
exeesa  or  defect,  their  coimexion  with  each  other,  or 
their  specific  rdiation  to  certain  corporeal  functions, 
and  in  thia  manner  a  noaological  aystem  is  formed, 
which  is  dabetaled  with  great  care,  and  seems  to  have 
been  the  result  of  extensive  professiooal  knowledge 
and  profound  .reflection.  The  effect,  however,  did  no£ 
correspond  with  the  expectations  of  the  author:  we 
have  already  had  occasion  to  make  some  remarka  upon 
his  pathdoi^,  and  upon  the  general  character  of  his 
Zoonomia,  from  which  it  appears  that  he  iias  proceeded 
in  roost  cases  upon  a  basis  of  theory  which  is  not  sup* 
ported  by  facts ;  that  he  had  a  meta|Aysical .  turn  of 
mind,  which  led  him  to  prefer  abstruse  and  refined 
speculations  to  physical  researches,  while  he  entangled 
himself  in  an  intricate  and  mysterious  train  of  reason^ 
ing,  which  perhaps  no  one  has  ever  been  Me  iully  to 
develope. 

And  besides  these  general  objections,  whidi  attadi  i^» 
to  the  whole  systesn,  and  the  pnnciples  on  which  it  is  ^^ 
founded,  there  are  considerable  delects  in  the  execu- 
tion.    He  baa  regarded  every  separate  symptom  as  a 
disease,  and  has  thus  made  no  distinction  oetween  pri- 
mary and  secondary  affections;  and,  in  short,  with  every 
appearance  of  metnod  and  arrangement,  he  confounds 
together  genera,  species,  and  varieties.    Then  he  has 
introduced  into  his  system  many  circumstances,  which 
can  in  no  respect  be  regarded  as  diseases,  but  which  are 
merely  natural  actions  of  the  animal  economy,  that  have 
nothing  in  their  nature  of  a  morbid  tendency;  and  we 
think  it  may  be  asserted,  that  in  not  a  few  cases  he  has 
introduced  diseases  that  have  no  real  existence,  obvi- 
ously for  the  purpose  of  filling  up  or  completing  his  . 
system.     As  an  example  of  what  we  have  here  stated, 
we  shall  quote,  from  near  the  commencement  of  the , 
work,  the  second  genus  of  the  first  order  of  the  first . 
class,  the  diseases  of  irritation  with  increased  action  of 
the  secerning  system.     They  are  as  follows :  Calor  fe-. 
brilis.  Rubor  febrilis.  Sudor  calidus.  Sudor  febrilis,  Su-. 
dor  a  labore.  Sudor  ab  igne.  Sudor  amedicamentis,  Vn*. 
na  uberior  colorata.  Diarrhea  calida.  Diarrhea  febrili^. 
Diarrhea  crapulosa.  Diarrhea  infantum,  Salivatio  call-. 
da,    Catarrhus  calidus,  Expectoratio  q^fdaf  Exudatio. 
per  aures.  Gonorrhoea  calida,  Fluor  albus  calidus^  Hit*, 
morrhois  calida.  Serum  a  vesicatorio,  Perspiratio  foetida, 
Crines  novi;     We  shall  take  anoUier  example  ii*om  the< 
third  class,  the  diseases  of  volition,  in  'which  the  ^' 
cond  genus  of  the  first  order  are*  the  increased  actions 
a£  the  organs  of  sense.     The  following  is  the  singular 
list  of  these  diseases :  Mania  rautabilis,  Studium  iimrfe, 
V^^iHa,  Erotomanit^  Amor  sui,  Nostalgia,  Spes  religi^ 
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Kowfogr.  o9a,  Stiperfmi  atonimitis,  Ambitio;,  Mcerar,  Taedfum  vita?, 

Desiderinm  pulchntudinw,  Panpcrtatw  timor,  Lethi  tl- 

nor,  Orci  timor,  Satjrnasis,  Inij^  Rabies^  Citta^  Cbtcdsn 
tia^  SyphiKs  imaffinaria.  Psora  imagmaria,  Tabes  ims- 
ginaria,  Sympatlua  fdiena,  Edneatia  heroica.  These  er- 
amples  wHl  probabTy  be  thought  sufficient  tojmve, 
that  although  m>m  an  attentive  study  of  the  Zoonomia  ire 
To»r  derive  some  new  and  valuable  ideas  respecting  M 
actions  of  the  animal  economy ;  yet  that,  as  a  system 
of  nosology^  which  is  to  afford  us  any  Bttformadvn  re- 
specting Uie  actual  relations  of  diseases,  or  to  direct  .us 
in  ^e  treatment  of  them,  it  is  entirely  nselesB  and  in- 
appropriate. 

The  next  arrangement  that  we  shall  notice  is  that  0£ 
M.  Pinei.  -This  system,  although  reverting  more  to 
the  method  of  Sauvages,  in  deriving  the  primary  dfvt- 
flilons  front  the  ftmcttons  of  different  parts  of  the  body, 
or  different  sets  of  organs,  aims  at  estaUtshtng  a  more 
Account  of  natural  arrangement  Bian  any  which  had  preceded  it 
upon  this  plan.  He  has  ffve  classes ;  Fevers»  Inflam- 
mations, Hsemorrhagies,  Nervous  diseaseSi  and*  Lym- 
phatic diseases.  The  fevers  are  arranged  partly  ac- 
oortffng  to  the  nature  of  the  symptoms,  and  partly  ac-^ 
oording  to  the  organs  whtdi  are  coneefved'  to  be  pri- 
marily affected,  into  the  six  orders  of  inflammatory,  bili- 
ous, putrid,  malignant,  and  pestilential ;  and  these  are 
again  subdivided  into  15  genera.  The  genera  are  taken 
from  the  supposed  characteristics  which  certain  forms 
of  fever  assume,  either  as  especially  aff*ecting  particu« 
lar  structures,  or  consisting  of  the  combinations  of  the 
leading  symptoms  of  the  orders ;  but  the  arrangement 
appears  to  us  fanciful,  and  rather  deduced  from  a  pre- 
conceived speculation,  than  from  the  actual  phenomena 
of  disease. 

The  orders  of  the  inffammations  are  taken  iVom  the 
structures  whidi  they  affect ;  mucous  membranes,  dia- 
phanous membranes,  cellular  texture,  muscles,  and  skin. 
The  first  order,  as  its  name  imports,  contains  catarrhal 
afflections  of  all  kinds,  as  well  as  the  mucous  discharges 
from  the  intestines,  the  bladder,  and  the  uterus.  The 
two  next  orders  consist  of  the  inffammations  of  the  dif- 
ferent thoracic  and  abdominal  viscera;  the  fourth,  of 
the  rheumatic  affections ;  and  the  last,  of  the  Exanthe- 
mata, the  cutaneous  eruptions  necessarily  connected 
with  fiever.  There  is  Certainly  merit  in  this  part  of  Pi- 
nel's  system,  although  we  ^mk  it  would  have  been 
better  to  unite'' the  fevers  and  the  inffammations  into  one 
class ;  but,  if  these  are  to  be  separated,  there  is  the 
same  reason  for  making  a  distinct  class  of  the  Exanthe- 
mata. We  approve  of  the  plan  of  removing  the  hee- 
morrhagies  from  the  fevers.  The  nervous  diseases  are 
drrided  into  four  orders ;  mental  derangements  unat-^ 
tended  with  fhren  spasms,  local  nervous  affections*  and 
comatose  affcrctions.  There  may  be  ofajectiofis  to  some 
parts  of  this  arrangement ;  but,  upon  the  whole«  this 
class  is  considerably  more  perfect  and  natural  than  the 
CcHrespondfng  one  of  CuUen. 

The  introductton  of  a  class  of  lymphatic  dfseaaes  is 
a  decisive  improvement  in  the  ^stem  of  Pinel,  as  it 
affbrds  a  natural  and  important  Qb|ect  of  classlficatioo^ 
wfaich  is  much  better  defitied  than  CullenV  Cachexiae^ 
t»  whidi  it  must  be  regarded  as,  in  a  gi'eat  measure,  ana- 
logous. It  is  divided  into*  cutaneous  diseases  and  the( 
disea^s  of  the  lymphatic  glands ;  two  sets  of  ai&cti6iu( 
that  are  sufficiently  distinct  fronlk  each  other,  and  it 
may  fiiiriy  be  questioned  how  hr  the  first  of.  them  be- 
longs to  the  place  that  it  occupies  in  the  system.  To 
his  five  regular  classes  the  author  has  wise^  added  an 
appendix  of  those  diseases  which  do  not  admit  of  das* 
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sification  ;  a  list  which  might  he  extended  with  advan-  ^'^<^ 
tage.  Upon  the  whole,  we  think  that  Pinel's  nosology  ^  » 
combines  more  of  a  natural  method,  with  ah  actual  re* 
lation  to  the  functions  and  structure  of  the  body,  than 
any  winch  has  preceded  it ;  and  that,  although  it  is 
very  far  fi-om  being  perfect,  yet  that  he  may  be  consi- 
dered as  having  made  a  real  progress  in  the  schsnce. 
The  most  defective  part  is  the  designation  of  the  ge- 
nera and  species,  in  which,  both  with  respect  to  accu- 
rate discrimination,  and  to  the  elegance  and  perspicui- 
ty of  the  definitions,  he  must  be  considered  as  vevy 
inferior  to  Cullen.  His  alrangement  of  the  diflTerent 
kinds  of  fever,  as  has  been  already  remarked,  we  con- 
ceive, is  in  many  parts  without  foundation,  although  it 
is  not  improbable  that  it-  may  have  been  the  result  of 
much  study  and  reflection,  and  that  M.  Pinel  may  have 
supposed  it  one  of  his  most  successfbl  attempts  at  clas- 
sification. It  is  also  to  be  observed,  that  the  systems 
notwithstanding  its  appendix,  is  not  complete ;  several 
very  important  diseases  being  omitted,  or  mentioned 
only  in  an  incidental  manner. 

A  system  of  nosological  arrangement,  in  many  re-  ParrV  syi- 
spects  differing^f^om  those  that  had  preceded  it,  wa^  tern, 
attempted  by  Dr.  Parr,  of  which  we  must  now  give 
some  account.  The  object  of  this  autl^or  was,  to  ar- 
range diseases  in  natural  groups  or  families,  which 
might  be  so  distributed  as  to  exhibit  a  relation  to,  or 
connexion  with  each  other^  analogous  to  a  natural  sys- 
tem in  botany.  He  has  no  classes,  but  arranges  dis- 
eases into  12  orders,  under  the  following  names;  Py- 
rexiae, Phlegmasise,  Eruptiones,  Profluvia,  Suppressorii^ 
Spasmi,  Adynamise,  Paranoiee,  Cachexias,  Intumescen- 
tia?.  Ectopias,  and  Plagae.     The  orders  are  divided  into 

genera  and  species,  and  these  latter  are  still  farther  sub- 
ivided  into  varieties.  In  this  distribution  of  the  parts 
or  members  of  his  classification,  he  differs  more  in  hik 
literal  method  of  employing  the  terms,  than  in  the  ac- 
tual use  which  he  makes  of  them ;  for  his  orders,  ge- 
nera, species,  and  varieties,  are^  in  fact,  nearly  synony- 
mous with  the  classes,  orders,  genera,  and  species  of 
Cullen.  What  the  latter  calls  classes,  the  former  calls 
orders,  and  in  the  same  manner  with  the  rest. 

The  first  order,  the  Pyrexiae,  contains  three  genera,  Account  ol 
Intermittens,  Exacerbans,  and  Continua.  Of  the  Inter-  it. 
mittens  there  are  five  species.  Quotidians,  Tertiana, 
Qnartana,  Erratica,  and  Complicata.  Under  the  genus 
Exacerbans,  by  which  is  meant  the  remittent  fever  of 
other  authors,  we  have  the  three  species  of  Mitis,  Ma- 
ligna»  and  Hectica;  and  under  Maligna,  we  have  the 
three  varieties  of  Automnalis,  Icterodes,  and  Astheni- 
Under  the  g^us  Continua  we  have  likewise  three 
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species,  Synocha,  Typhus^  and  Synpchus ;  and  under 
Typhus  we  have  the  three  varieties  of  Cancerum^  Neur 
rpoes,  and  Gastrtca.  The  second  order,  the  nil^gma- 
siae,  contains  five  genera, .  Inflammatio,  PhlQgosis,  Ca- 
tarrhus.  Arthritis;  and  Exostosis.  Under  Infiammatib 
are  included  most  of  the  inflammatory  topical  auctions 
attended  with  fbver.  There  are  11  species.  Phlegmon, 
Ophthalmia,  Phrenitis,  Cynanche,  Pneumonia,  Hepati- 
tis, Carditis,  Gastritis,  Enteritis,  Nephritis,  Cysliti^ 
Hysteritis,  and  Odontalgia.  Several  of  these  species, 
are  sub^vided  into  varienes:  under  Ophthalmia  we  have 
Epidemica,  Sporadica,  and  Tarsi ;  under  Cynanche,  w^ 
have  Faucium,  Tracheae,  and^P^rotidea';  under  Pheumo- 
nia  we  have  Pleuritica>  'P^rtpneumaiii^,  Diaphragms- 
dca,  Hepatiea.  and'Rheumatica.  ^hi^copd  genuvof 
the  second  order,  Phlogosis,  contaimrVlye  species,  K^-. 
thema,  Phrenitica,  Arigitiosa^  Pneuiiloflica,  and  PkietM 
pniHlis.    The  third  genus,  Catarrhus,  ocmtains  e^t 
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.Xofology.  species ;  Co^za,  which  is  subdivided  into  four  vane- 
'^•''Y''^  ties,  CoutagioiSj  Senilis,  Arthritics,  and  Trachealis; 
Dyftenteria,  of  which  there  are  the  varieties  Epidemica 
and  Sporadica;  Phthisis,  Coeliaca,  Leucorrhoea,  Cysti- 
rhoea,  Gonorrhcea,  and  Leucorrhois.  The  fourth  genus. 
Arthritis,  contains  4  species ;  Rheunutismus,  of  which 
there  arc  the  three  varieties.  Lumbago,  Ischias,  and 
Plenrodvne;  Arthrodynia,  Podagra,  and  Hydrarthus, 
subdivided  into  coxarius-  and  genu.  The  fiflh  genus. 
Exostosis,  contains  only  one  species.  Periostea. 
Bemif  ks  I^  would  occupy  too  much  space  to  pursue  the  whole 

upon  iu       of  Dr.  Parr's  system  into  its  mmute  subdivisions :  what 
we  have  given  above  may  serve  as  a  ^spedroen  of  his 
manner ;  and  of  the  remaining  part  we  shall  merely 
mention  the  orders  and  genera.     After  the  Pyrexiae  snd 
the  Phlegmasiae  we  come  to  the  Eruptiones ;  an  ord^ 
which  may  seem  naturally  connected  with  the  last,  as 
it  is  stated  to  consist  of  a  nun^iber  of  local  inflamma- 
tions on  the  surface  of  the  body.     It  is  divided  into  the 
two  genera  of  Exanthemata  and  E£Borescent«8e ;  the 
flrst  term  appropriated  in  the  usual  manner,  and  the 
btter  including  the  cutaneous  eruptions.    The  fourth 
order  of  Profluvia  contains  two  genera,  Hsemorrhagia 
and  Apocenosis  ;  the  former,  as  its  name  imports,  con- 
sisting of  discharges  of  blood  ftom  various  parts  of  the 
body,  apd  the  latter  of  increased  dischargies  from  glands 
.and  from  cavities,  into  which  the  fluids  mm  glands  are 
occasionally  poured.    The  Haemorrhagies  are  a  natural 
assemblage,  and  may  be  conceived  to  come  properly 
enoufih  after  the  febrile  and  inflammatory  affections ; 
but  their  connexion  with  the  Apocenoses  is  rather  ap- 
parent than  real ;    while  the  Apocenoses  themselves 
form  but  a  heterogeneous  collection,  united  together 
by  a  very  slight  bond  of  union.    The  fifth  order,  the 
.Suppressorii,  are  the  converse  of  the  last ;   they  are 
obstructions  of  natural  discharges,  and  are  divided  into 
the  genera  of  Constrictoria,  signifying  obstructions  from 
organic  disease ;  Anhelado,  obstruction  to  the  passage 
of  air  into  the  lungs;  and  Episcfaeses,  or  obstructions 
•  of  natural  secretions.    Tt  may  be  objected  to  these  ge- 
nera, that  they  proceed  upon  different  principles  of  ar* 
rangement,  whidi  may  interfere  with  each  other';  while 
the  second  would  seem  to  be  merely  a  species  of  the  first. 
The  6th  order  is  that  of  Spaaoii :  it  contains  two 
ffenera,  Tonos  and  Clonos.   The  former  of  these  terms 
IS  intended  to  express  fixed  muscular  contraction ;  the 
second,mu8Cularcontractionsaltematingwithrelax^on: 
this  use  aithe  term  may  be,  in  some  measure^  sanction- 
ed by  use,  but  it  seems  scarcely  compatible  with  the 
correct  import  of  the  words,     ft  may  be  &rther  observ- 
ed, that  there  is  veiy  liti)e  aatunA, connexion  between 
the  diseases  which  compose,  tbe.dd  genus,  the  Clonic 
sfMUon,  &,ititt  in  their  svroptoms  or  mode  of  treatment 
[The  7th  order,  the  Adynamiae^  contains  the  diseases 
which  consist  in  a  defect  of  sensatian,  motion,  or  of  the 
.ordinary  functions,  a  definitioii  wfai^  We  think  conai- 
dorably  too  comprehensive  to  ddiqpo^  a  natural  assem- 
blage of  diseases,  and  which,  if  stnctly  adhered  to,  must 
include  a  great  number  of  aflecdbns  which  can  have 
very  Ut^e  natural  oonnexicm  with  each  other.    It  con- 
tains the  two  genera  of  Coma,  diseaaea  whidi  consist  in 
the  loss  of  muscular  power  with  stupor,  and  Anepithy- 
^JA,  or  dimintttion  of  action  in  ^  some  of  the  functiona. 
The  8th  order,  the.  Parfnoi^,.  fs  composed  of  diseases 
which,  consist  of  violBnt'  or  nnr^gular  exertions  of  the 
ooqsGceaL  or  meptsl.  functions,  ah  assemblaffe  that  must 
Ve  regaioded.  as  more  artificial  than  natural,  bringing  t(K 
fether  mentsL  derangements  of  various  kinds,  whidi  in 
a  nalunl  arraogemenkOMgfat  Q^^tflinly  tofi;M^ 


fiunily ,  with  diseases^  of  the  digestive  and  sexual  organs.  N«q|^. 
The  9th  order,  the  Cachexiaej  is  defined  a  change  of 
colour  in  the  skin,  generally  iVom  a  chemical  diange  iu 
the  nature  of  the  fluids ;  an  order  which  we  tfiink  ex- 
.tremely  objectionable,  as  it  limits  the  cfaaracta'  to  a  cir- 
cumstance which  is  entirely  artificial,  leads  to  no  gene- 
ral prindple,  and  combines  wjth  this  another  circum- 
stance of  a  purely  hypothetical  nature  and  very  dubi- 
ous existence.  Nothing,  indeed,  can  be  less  natural 
than  the  group  of  diseases  which  it  contains ;  Soarbu- 
,tus  Syphilis,  Anrigo,  Phsmigmns,  Melasma,  Robigo, 
Eccfaymosis,  and  Nevus. 

The  10th  order,  the  Intumesoentise,  defined  enlaige- 
'inent  of  the  whole  body  or  of  particular  parts,  has  very 
little  daim  to  be  considered  as  a  natural  assoDblage  uf 
.diseases :  it  consists  of  four  genera.  Tuber,  cff  enluge- 
ment  of  the  whole  body,  or  of  any  of  its  parts  fivm 
whatever  cause  ;  Phiegmatiae,  increased  bulk,  with  ac- 
cumulated fluid;  Cystis,  increased  bulk  of  a  comi 
tively  small  part,,  or  from  a  local  cause ;  and  Emphyse- 
nia,  or  increased  bulk,  seemingly  owiiu^  to  a  colbction 
of  flatus.  This  order  is  a  very  comprehensive  pne,  but 
certainly  has  very  little  daim  to  be  regarded^  a  natu- 
ral arrangement,  or  as  one  that  brings  together  diseases 
that  have  any  natural  connexion  with  each  other.  The 
remaining  orders  of  Ectopiee  and  Plagv,  consist  prind- 
pally  of  local  surgical  diseases,  the  first  comprising  three 
genera.  Hernia,  Prolapsus,  and  Luxatio ;  the  latter  Dia- 
lysis, disunion  of  the  soft  parts ;  Clasis,  disunion  of  die 
hard  parts ;  and  Diastasis,  separated  cartilages. 

Upon  the  whole,  we  thmk  Dr.  Parr's  system  entitled 
to  considerable  commendation ;  his  idea  of  arranging 
diseases  into  a  set  of  natural  groups,  following  esm 
other  in  a  connected  manner,  if  it  could  be  acootn^alish- 
ed,  would  probably  be  the  most  appropriate  and  usefiil 
way  of  exhibiting  the  whole  series  of  them.  The  at- 
tempt which  we  have  beeii  examining  is  no  doubt,  in 
many  respects,  extremdy  imperfect,  and  in  some  of  its 
ptfuts,  it  proceeds  upon  principles  diametrically  oppo- 
site to  those  on  which  it  is  professedly  founded.  We 
are,  however,  disposed  to  think,  that  the  present  state 
of  medical  sdence  will  not  admit  of  a  complete  arrange* 
ment  upon  the  plan  which  Dr.  Parr  has  attempted; 
that  we  are  not  sufiidently  familiar  with  the  fieatinres  of 
diseases  under  all  their  forms,  or  suffidently  well  ac- 
quainted with  the  nature  of  the  morbid  actions  whidi 
produce  their  Ysnous  modifications,  to.  enable  us  to 
Dring  them  together  into  that  kind  of  connected  chain, 
whi£  may  odiibit  their  relations  to  each  other  and 
their  mutual  dependendes. 

Of  the  late  attempts  which  have  been  made  in  this  Yoimg'i 
country  to  improve  the  classification  of  diseases,  we  7***'°' 
shall  «ily  notice  those  of  Dr.  Young  and  Mr.  Good. 
Dr.  Young's  general  method  of  arrangement  the  most 
nearly  resembles  that  of  Pinel,  the  great  rlssses  of  dis- 
eases being  derived  ft'om  the  structure  or  ftinctions  of 
the  parts  which  they  affect ;  but,  he  has  proceeded  up- 
on a  more  extensive  view  of  the  animal  economy,  and 
has  accojcdingly  produced  a.  system,  whidi  is  mudi 
more  perfect  afA  comprehensive.  A  distinguishiiig 
characteristic  of  Dr..  Young's  nqsolc^  is^  the  employ* 
ment  of  a  gceat  number  of  new  terms,  in  cooseauenoe 
of  his  attempting  to  introduce  a  uiiifbrm  nomenclature, 
in  which  all  the  names  should  be  derived  from  the 
Greek. language*  No.  one  could  be.b^Cter  qualified  for 
this  tfsk ;  ana  it  is  a  question  that  is  not  easy  to  decidei 
in  what  degree  it  is  ^sirable  to  alter  established  terms, 
for  the  mere  purpose  qf  iQlmdudng^  speptifiic.  '^^ 
mit^*. 


Noiology.  He  begins  widi  the  nervous  diseases^  which  he  calls  eases^  which  may  be  properly  enough  placed  toc^ether;  Nosology. 
^^■■'V"^  Paxaneunsmi^  and  characterises  them  as  affecting  the  but  with  these  are  combing  Syphilis,  Scrofula,  and  ^^t  "-^ 
Accouat  of  ^g^dtions  of  sensation  and  motion;  this  class  is  not  di-  Scorbutus,  which  present  characters  completely  dissimi-^' 
^ridei  into  orders,  but  it  has  1 1  genera,  expressive  ei«  lar,  and  can  only  be  brought  into  the  same  class  by  a 
ther  of  an  excess  of  nervous  power,  a  diminution  of  it,  forced  and  unnatural  construction, 
or  its  irregular  action.  The  six  first  genera.  Cams,  The  5th  class  of  Ectopise  is  properly  allotted  to  me^ 
Pasi^u,  Asthenia,  Dysaesthesia,  Auta]|^  and  Ereth-  chanical  affections,  but  along  with  these  are  included 
BKias,  are  w^  marked  and  qatural  divisions ;  but  with  Venenatio,  ParaKitismus,  and  Dysodontiasis,  which  are 
Tsepect  to  the^fbur  liext  genera,  Palmus,  Pneusis,  Clo-  scarcely  reducible  under  the  general  character.  These' 
nas,  an^  Estonia,  whibh  are  respectively  defined  their-  remarks  will  show  that  we  do  not  consider  Dr.  Young's 
regular  action  of  the  involuntary  muscles ;  the  insular  system  as  perfbct,  or  as  incapable  of  improvement,  yet 
action  of  die  partially  voluntary  muscles ;  repeatedcon-  we  regard  it  as  decidedly  superior  to  any  which  had 
traction  of  a  voluntary  muscle ;  and  a  fixed  contraction  been  previously  published.  The  classes  are  more  natu- 
df  Involuntary  muscle  :  we  consider  the  nice  distinction  ral  than  Cullen's ;  the  divisions  into  orders  and  genera 
that  is  attempted  to  be  drawn  between  them,  as  an  ex-  proceed  altogether  upon  more  cofftect  principles  of  pa^ 
cess  of  nosological  refinement,  and  that  these  different  diology ;  while  it  is  much  more  CiDimpIete  and  compre- 
atatea  of  muscular.contractton  will  be  found  so  frequent-  hensive  than  Pinel's  system,  and  is  much  more  minute 
ly  alternating  widi  each  other,  or  occurring  in  immedi>  in  the  distribution  of  the  species  and  varieties.  It  pro- 
ate  sttccesdon,  as  to  render  it  imposoble  to  separate'  ceeds  upon  no  arbitrary  or  theoretical  data,  at  least  in 
ti^em.  With  respect  to  the  1 1th  genus.  Mania,  we  Know  its  more  essential  parts ;  and  its  defects  seem  principal- 
ao  little  of  its  pathdogy,  and  of  its  connexion  with  the  ly  to  arise  from  the  autluv's  desire  to  finbh  every  part 
physical  part  of  our  nrame,  that  we  think  there  is  of  it  with  equal  precision,  and  not  to  leave  any  disease 
scarcely  sufllcient  grounds  for  combining  it  with  any  unappropriated,  or  without  determining  its  exact  rela- 
other  diseases.  tion  to  all  the  other  parts  of  the  system.  This  has  una- 

The  actions  of  the  sanguiferous  system,  the  ParhsB-  voidably  led  to  the  employment  of  some  artificial  cha- 
masisp  as  they  are  styled,  form  Dr.  Young's  2d  class,  racters;  and  to  the  adoption  of  some  principles  of  classifi- 
which  is  divided  into  the  two  orders  of  Phlqgismi  and  cation,  which  are  little  more  than  nominal  distinctions, 
Pyrexi«>  fiushes  and  fevers ;  the  first  designated  as  af-  and  which  can  throw  no  light  upon  the  nature  of  the 
fecting  primarily  the  minute  blood  vessels ;  the  second,    diseases  in  question. 

as  affectmg  the  whole  drculation  and  the  constitution        The  last  system  of  nosology  which  has  appeared  in  Good^i 
m  general.     We  must  object  to  the  first  of  these  orders,    this  country  is  one  by  Mr.  Good,  which  has  consider-  tyitem. 
as  being  founded  on  too  theoretical  a  principle;  and    able  daim  upon  our  attention,  both  from  its  originality,  Otnerttl 
with  reflect  to  the  genera  which  it  contains,  we  think    and  from  the  abundant  proof  which  the  author  has  pr*Jiciple» 
the  combination  of  inflammations  and  hseinorrhagies  to    siven  of  his  learning  and  industry.     His  professed  ob- 
be  uanatiiral  'and  entirely  artificial.  Under  the  Pyrexiae,'    ject  is  to  unite  physiology  with  pathology,  or,  rather^ 
there  are  seven  kinds  of  fever  included  ;  the  Inflamma*    to  compose  a  patnolagicaf  system  upon  tlie  basis  of  phy« 
tory,  Ervsipelatous,  Mixed,  Typhous,  Paludal,  Catar-    siology.     Hence  the  pHncfole  of  his  arrangement  is  to 
rhal,  and  Hectic  class  diseases  according  to  Qie  Ructions  which  diey  af- 

Dr.  Young's  third  dass  is  styled  Pareccrises,  or  secre-  iect ;  and  they  are  placed  in  the  following  order :  Ist, 
Uay  diseases,  such  as  affect  the  functions  of  secretion  The  digestive  functions ;  2d,  llie  respiratory  functions ; 
and  excretion.  .  It  contains  the  three  orders  of  Epis-  Sd,  The  sanguiferous  functions ;  4th,  The  nervous 
chases,  Apocenoses,  and  Cacochymiae,  or  the  efiusions,  function;  5lh,  The  sexual  function ;  Gth,  The  excem- 
retentions,  and  cachexies,  characterised  by  the  secre-  ing  function;  to  which  is  added,  as  a  kind  of  appendixi 
tions  being  diminishad^  increased,  and  vitiated.  .  There  a  7th  dass  of''  fortuitous  lesions,  or  deformities."  I'hese 
is  a  natural  ibumdatien  for  tliis  class,  as  it  is  here  consti-  fbrm  >the  seven  classes,  the  orders  of  which  are  chiefly 
tuteci,  but  we  think  ft  has  acquired  too  much  of  ah  ar-  taken  from  the  local  situation  of  the  parts  diseased  lii 
tificial  character,  in  conseouence  of  the  primary  diseas-  the  1st  dass,  the  diseases  of  the  digestive  functions,  the 
es  ofthe  digestive  organs-being  placed  under  it,  where  orders  are  two*  those  affecting  &e  alimentaiy  canal, 
the  occurrence  of  the  Vitiated  secretion  is  acddental,  if  and  those  aflectiiig  die  collatitious  viscera,  as  he  terms 
not  altogether  hypothetical.  them,  the  viscera  auxiliary  to  the  dig^ive  organs.. ' 

The  4th  dass,  the  Paramorphiie,  or  structural  diseases,    l*he  diseases  of  the  respiratory  function  are  likewise  di- 
«flR>rds,  in  many  respects,  a  useful  point  of  nosological'   vided  into  two  orders ;  those  affecting  the  vocal  ave« 
arrangement,  althoi^  the  diseases  which  axe  brought    nues,  and  those  idTectii^  the  limgs  themselves.     The 
together  under  it  by  Dr.  Young  have  many  of  diem]   dd  dass»  the  diseases  of  the  sanguiferous  fbnction,  is 
little  connexion  with  each  other.     It  consists  of  two'   necessarily  of  a  more  general  nature,  inasmuch  as  all 
orders,  the  Paraphymata,  or  local  changes,  and  the  Epi-    parts  of  the  body  are  more  or  less  connected  with  the 
phymata,  defined  *'  structural  diseases  frequently  re-    circulation.     Its  orders  are  not,  therefore,  derived  from 
peated,  espedally  on  the  surface  of*  the  body,  the  whole'   local  situation,  but  from  the  nature  of  the  morbicC 
system  appearing  to  be  affected."    The  first  order  con-*   change ;  they  are  four,  fevers,  inflammations,  eruptive 
tains  14  genera,  consisting  of  tumours  of  all  kinds,'   fevers,  aiid  cachexies.     The  dis^sases  of  die  nervous 
dropsies,  tympanies,  obstrucdons,  curvatures,  and  con-    funcdon  have  four  orders ;  those  which  affect  the  in« 
tractions,  diseases  which,  for  the  most  part,  agree  in)  teliect,  the  sensations,  the  muscles  and  such  as  affect 
the  artifieial  circumstance  of  the  dianse  of  structure,'   several  or  all  the  sensorial  powers  simultaneously.  The 
whidi  is  prtndpally  local,  (although  this  character  is    5th  class,  the  diseases  of  the  sexual  ftinction,  is  divided, 
not  applieable  to  die  dropsies, )  but  they  have  litde  n».    into  three  orders ;  those  affecdiw  the  fluids,  the  orgasm^, 
tural  relation  to  each  other.     With  respect  to  die  Epi-    and  the  impregnadon.     The  dUseases  of  the  excement 
phymata,  we  think. there  is  sufficient  ground  for  criti-    funcdon  are  likewise  divided  into  three  orders;  those 
cism.    It  contains  most  of  the  cutaneous  erupdve  dis- '  which  affect  the  jfSarenchymay  the  internal  surfaces,  and 
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the  external  surfiiM  j  and^Jastl^j  the  7th  dam,  which 
has  three  orders ;  diseases-aiTectiiig  the.hard  parts^  those 
aSectiag  the  soft  parts,  and  monstrosities  of  birth. 

The  genera  are  necessarily  formed  upon  different 
principles,  according  to  the  different  circumstances  of 
each  particular  case.  In  the  first  order  of  the  Ist  dass, 
the  diseases  affecting  the  alimentary  canal,  there  are  IS 
genera,  which  are  derived  from  the  parts  affected ;  thejr 
are,  diseases  of  the  teeth,  of  the  salivary  glands,  and  of 
the  pharynx,  excessive  thirst,  excessive  desire  for  food^ 
colic,  costiveness,  dysentery,  diarrhoea,  cholera,  calcu- 
lous con(»retions  in  the  bowels,  worms,  and  diseases 
about  the  anus.  The  diseases  affecting  the  opllatitious 
viscera,  which  form  the  second  order  oi  the  1st  class, 
are  divided  into  four  genera,  jaundice,  meUena,  gall- 
stone, and  enlargement  or  scirrhus  of  any  of  the  parts. 
In  the  2d  class,  the  diseases  of  the  re^iratory  funcdan, 
the  first  order^  those  which  affect  the  vocal  avenues, 
contains  six  genera ;  they  are  coryza,  polypus,  hoarse- 
ness, loss  of  voice,  imperfection  of  the  voice, 'and  im- 
perfection in  the  articulation.  The  second  order  of 
this  class,  the  diseases  which  affect  the  lungs,  is  divided 
into  six  genera ;  cou^h,  dyspnoea,  asthma,  incubus,  an- 
gina pectoris,  and  pain  of  Oie  side.  So  far  the  negative 
character  of  absence  o/F  fever  is  supposed  to  applf  to  all 
the  diseases  which  we  have  hitherto  enumenlea 
Minate  Tlie  genera  of  Mr.  Good  are  divided  into  numerous 

(livitioiw^  species,  and  the^e  are  again  subdivided  into  varieties : 
we  shall  give  some  specimens  of  these  divisions  from 
the  two  ^st  classes.  The  first  genus,  the  diseases  of 
the  teeth,  contains  seven  species,  and  some  of  these 
species  as  many  as  four  varieties ;  the  diseases  of  the 
salivary  glands  contain  three  species,  under  which  are 
six  varieties;  and  the  diseases  of  deglutition  axe  arraxig- 
ed  under  five  species.  The  fifth  genus,  which  is  de- 
fined "  the  appetite  for  food  impaired,  excessive,  or  de- 
pmved,*'  the  Dyspepsia  of  former  ^utlu>rs,  is  one  of  con- 
sideraUe  importance ;  it  contains,  seven  species.  The 
first  is  the  Bulimia  of  former  authors,  ''  the  insatiable 
craving  for  food,'^  which  contains  three  varieties,  from  a 
feeling  of  inanition,  from  habitual  indulgence,  and  from 
exhaustion.  The  second  species  is  sim(Me  loss  of  appe- 
tite, under  which  there  are  three  varieties,  that  arising 
fbom  too  great  fatigue,  from  passions  of  the  mind,  and 
from  other  causes,  enabling  the  stomach  to  dispense  al- 
most entirely  with  food.  The  third  species  is  pervert* 
ed  or  deranged  appetite,  of  which  there  are  two  varie- 
ties, that  from  want  of  discrimination,  and  that  from  a 
corrupted  taste.  The  fourth  species  is  heartburn,  the  Car- 
dialgia  of  former  authors,  wnieh  contains  the  three  va* 
rietes,  in  which  the  uneasiness  is  felt  at  the  cardia,  about 
the  stomach  generally,  and  that  wliidi  is  attended  wkti 
watery  eructations*  The  fifUi  species  is  flatulence,  di- 
vided into  the  three  varieties  of  flatulence,  attended  with 
rumbling  of  the  bowels,  with  frequent  eructation,  or 
with  frequent  rejections  of  the  wind  downwards.  The 
sixth  species  is  tendency  to  vomiting,  oontaioiog  the 
varieties  of  nausea,  ineffectual  efforts  to  vomit,  and  the 
actual  rejection  of  the  food ;  the  seventh  and  last  sp^ 
des  is  the  difficul^  or  imperfection  of  the  digestion, 
under  which  are  the  varieties  of  indigestion  occasioned 
by  a  sedentary  life,  by  a  transfer  of  some  diaei^se,  and 
by  antipathy  to  particular  kinds  of  fbod* 

The  sixth  genu^  CoUca,  contains  six  species,  under 
which  arc  nine  varieties ;  the  sevendi  genus.  Constipa- 
tion, contains  two  species;  the  eighth,  Dysontery,  like* 
wise  contains  two  species;  Diarrhoea  contains  ux,  simple 
increase  of  quantity,  the  quality  being  bilious,  muisous, 
chylous,  serous,  or  the  food  passing  undigested.    Cho- 


lera has  three  species;  of  the  calcaloas  affecCioiit  there  Ko«aUi:y. 

awthi«eflpecies';of  worms  there  are  three;  and  of  ibe  ^^  ir   •' 

diseases  afecting  the  anus»  without  piiaary  iailaraiDa- 

tioD,  there  axe  five  ;  these  aie  simple  pain  of  the  part, 

motbid  contraction  of  it,  teoesmos,  piles,  of  which  there 

are  four  varieties,  blind,  mucous,  Uoody>  and  polypous; 

and  lastfy,  inversion  or  pral^Mus  of  the  rectum,  otVluch 

there  are  two  varieties,  the  simple  dispboeasent  of  the 

part,  and  the  disease  Attended  by  a  spasm  o£^  ^hino- 

ter.   It  would  cany  us  too  far  to  ^wranniny  the  whcde  of 

Mr.  Good's  system  through  all  its  mipntp  details ;  whafc 

we  have  given  mi^  serve  as  a  ^>eciraen  of  ihe  method 

which  is  adopted  m  its  more  nunute  arrangements!,  and 

we  shall  now  proceed  to  offer  some  observationa  upon 

its  general  merits  and  defects. 

The  general  aspect  of  Mr.  Good's  system  is  oeitainly  HcmsrkB 
imposing :  it  seems  to  {>riesent  to  us  all  Ihe  diseases  to"P<>°  *<- 
which  the  human  frame*  is  incident,  in  a  welkMrraiiged 
and  perspicuous  order,  in  which  each  occupies  its  ap^ 
propriate  place,  and  where  we  are  led  on  fit>m  one  to 
the  other  m  the  most  rwilar  sucoesaian.    A  eooaideiu 
able  deoree  of  this  rcw^ukrity  it  in  fact  possesses,  bat 
we  shall  probably  fia^  ^9^^  ^  doscr  inspection,  that  it 
is  rather  the  regularity  ot  an  artificial  than  of  a  natural 
system.     Its  fundamental  principle  is  the  dassifieotion 
m  diseases  according  to  the  organs  which  they  ^eci ; 
but  most  parts  of  the  body  are  so  formed,  that  diey  are 
liable  to  become  the  subject  oi  various  descriptions  of 
diseases,  and  it  also  very  frequently  happens,  tnat  aaore 
than  one  of  tiie  regions  into  which  the  author  divides 
the  body  is  affected  at  the  same  time.    But  this  is  not 
its  most  exceptionable  part ;  although  local  situation  ia 
the  basis  of  the  armngemeiU,  and  in  the  first  dasa,  al 
least,  is  the  oni^  bond  of  union;  yet  Uiere  are  otho- 
classes  which  consist  of  general  diseases,  or  at  least  ot 
such  as  affect  a  considerable  part  ot  the  corporeal  iraroe. 
These  latter  classes  necessarily  include  a  part  or  the 
whole  of  the  diseases  that  enter  into  the  farmer,  eo  that 
either  the  ssme  diseases  must  occur  twice  in  the  system, 
or  one  of  the  classes  roust  be  left  imperfect.    The  most 
palpable  example  of  this  occurs  with  respeet  to  the  first 
class,  the  diseases  of  the  digestive  organs.     These  con- 
stitute a  set  of  morbid  affecticms  that  have  as  litde  na- 
tural connexion  with  each  other  as  any  that  could  have 
been  selected,  with  respect  either  to  the  pathology  or 
their  treatment,  they  only  agree  in  havii^  their  seat 
in  some  parts  that  are  more  <Hr  less  attached  or  connect- 
ed with  the  digestive  function.    But  the  diseases  of  the 
blood  vessels,  including  fevers  and  inffamnatioua,  are 
reserved  for  the  third  dass,  so  that  the  udflammation  of 
the  stomach  and  bowels  are  exduded  from  the  first  di- 
vision, in  order  that  they  may  come  into  the  third.    In 
the  same  way  diseases  ol'the  nervous  system  constitute  a 
dass,  and  also  diseases  of  the  secretory  organs,  but  Uk 
these,  like  the  diseases  of  the  sanguiferous  system, 
nearly  all  the  parts,  of  the  body  are  incident,  so  thnt^ 
the  first,  second,  and  fifth  dasses,  which  depend  soMy 
upon  local  situation,  interfiere  with  the  third,  fourth,. 
and  sixth  classes,  which  depend  upon  the  affection  <£ 
organs  or  structures  that  are  common  lo  all  parte* 
How,  indeed,  can  we  form  a  complete  dass  of  th^  dia* 
eases  of  the  digestive  function  or  of  the  secretory  func^ 
tion,  when  we  are  constrained,  by  the  nature  of  the  ar- 
rangement, to  exclude  from  them  the  discaaca  which  af- 
fect the  blood  vessels,  the  veins,  and  the  secretoty 
oigana? 

With  respect  to  the  formation  of  Mr.  Good's  ardera, 
genera  and  specieSi.  the  same  kind  of  ofaasrvatiooa  ap- 
ply as  to  his  classes.    There  is  oiten  considerable  in- 
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NVoiQ^y.  geaotty  difpli^td^  and  they  pMMnt  tbe  ai^earance  of  wluit  are  ara  the  prin(»gl€B  of  the  anmial  economy  u        NmoIoj^. 

>r',^^**'  a  natural  roeAod;  but  we  shall  not  unfrequently  find  which  our  noeologiail  arrangement  is  to  be  founded  ?  '""       ' 

t^at  it  is  Uie  appearance  more  than  the  reality,  and  that  And  here  we  must  refer  to  Ae  remarka  that  we  made 

tjie  author  seems  rather  to  have  ima^pned  what  would  above,  in  laying  down  the   doctrines  of  pathology 

fjxrmabeautifulsystemthangiven  us  what  actually  exists,  and  therapeutics,  as  these  doctrines  will  necessarily  be 

Although  professing  to  unite  physiok^y  with  pathology,  our  guide  6n  the  present  occasion.    We  there  stated 

and  llms  mutually  to  illustrate  one  of  these  by  the  other,  that  the  functions  of  the  living  body  might  be  referred 

^  aa  to  render  his  nosology  more  luitural  in  oonse*  to  certain  systems,  or  sets  of  operation^*  whidi  are,  in 

Suence  of  tiiis  union>  we  think  that  the  author  has  pro-  some  degree,  independent  of  each  odier,  and  serve  dis*  ^ 

uoed  a  system  which  is  probably  less  natural  than  al«  tioct  purposes ;  that  of  the  heart  and  blood-veiaels,  of* 

moat  any  one  which  bad  preceded  it»  although  we  ad«  the  brain  and  nerves,  of  the  digestive  organs,  and  of 

mit  that  it  is  better  srranged.  and  possessed  of  a  greater  those  destined  fbr  absorotion  and  secretion.     Each  of 

degree  of  artificial  regularity.     The  same  kind  of  mi*  these  systems  is  governed  by  its  appropriate  laws,  ami 

nute  and  technical  dassific»tien  is  apparent  in  the  di-  possesses  actions  and  properties  peculiar  to  itself,  which 

yision  of  the  genera  into  spedes,  and  the  species  into  necessarily  influence  the  character  ef  itt  affections,  both 

varieties  ;  the  author  has  appeared  m.ore  ai^zious  to  in*  natural  and  morbid,  and  suggest,  in  each  case,  a  pecu^ 

sert  contingencies,  under  whu:h  morbid  affections  might  liar  and  specific  mode  of  arrangement.  « 

be  supposed  to  take  place,  than  to  consider  what  were        The  cnanges  in  the  sanguifieroua  aystem,  fi)r  exam* 

those  which'  really  existed,  ai^l  to  place  them  in  the  pie,  depend  upon  the  greater  or  less  degree  of  irritable 

most  convenient  and  appr^^iate  order.  lity  of  the  muscular  fibre,  upon  the  greater  or  lest  de« 

Nomen-       _  We  h«ve  hitherto,  said  nothing  about  a  very  promi-  gree  of  sensibility  of  the  nerves,  and  also  upon  the  state 

cloture.       i^ent  part  in  Mr.  Good's  work,  t&  ncrniendature  which  of  the  nutritive  system,  as  occasionmg  variations  in  the 

be  employe.    He  is  the  greatest  innovator,  in  this  re-  quantity  of  the  blood  aasiradated  and  carried  into  the 

spect,  of  any  author  that  has  passed  under  our  review ;  circulation.     The  nervous  system  being,  as  it  were^ 

and,  indeed,  he  sets  out  with  &iUy  declaring  his  inten-  more  detached  from  the  other  parts  of  the  animal  eco* 

tionto  qxwe  nothing,  however  venerable  for  its  anti-  nony,  and  less  essential  to  their  existence,  is  less  under 

quity,  or  by  whatever  authmty  it  may  be  sanctioned,  the  influence  of  any  changes  which  they  may  esperi« 

lyil^it  oome  within  the  pale  of  lus  system.    His  ge^  ence ;  and  therefore  its  affectiona  will  depend  principal- 

necal  principle  is,  upon  the  whole,  correct:  he  premrs  ly  upon  the  greater  or  lest  degree  of  its  own  .powers  of 

those  denominations  tiiat  are  immediately  taken  from  action.    With  respect  to  the  other  aystems,  we  may 

tbje  ^d  classical  writers,  er  directly  derived  from  clas-  b^in,  by  the  action  of  the  stomach  upon,  the  alimen<« 

sical  terms ;  but  in  carrying  this  into  effect,  we  think .  twry  maM  received  into  it;  we  may  then  proceed  to 

.    he  has  attenmted  too  much,-^for  although  we  admit  that  of  the  intestinal  canal  upon  its  oonlents ;  afteiv 

that  the  GxtA  and  Latin  languages  have  a  daim  upon  wards  to  that  of  the  absorbents  ^rid  glands  that  receive 

1^  superior  to  all  others,  yet  it  is  anaibir  rath«rof  con^  and  elaborate  the  chyle ;  and,  laidy,  to  the  difierent: 

yentional  than  iii  aln^lute  excellence.    Provided  the  secretory  organs,  the  diaeasea  of  whidi  may  be  arrange 

names  that  are  employed  be  sufficiently  explicit  in  their  ed  according  to  the  quantity  and  quality  of  the  varioua^ 

meaning,  generally  adopted,  and  not  liable  to  any  un-  substances  which  they  produce. 

certainty  in  their  application,  it  is  poreferrii^  an  arbi*       To  begin  with  the  diseaMs  which  primarily  depend  l<t  fiats, 

trary  aystem  to  every  prindnle  of  common  sense  and  upon  a  derangement  of  the  natural  actions  of  the  san- ^*^'^*^®")** 

accommodation^  to  discard  tnera  in  favour  of  newly  gniferous  system.    To  these,  which  form  our  first  class,  '^^* 

coined  wards,  whkh  must  cvft^k  necessurily  be  har^  we  phall  <^ppty  Ae  term  ParkamasUe,  or  sanguine  dis- 

and  discordant,  and  which  every  succeeding   writer  eases,  ana  shall  divide  them  into  three  orders,  ac* 

will  think  himself  at  liberty  to  set  aside  with  aa  little  cordu^  to  their  cMmexion  with  thedhertyatems.     I  si, 

qeremony  as  Mr.  Good  has  exerctaed  upon  those  that  Those  which  essentially  oonsitl  in  aa  altered  action  of 

had  been  employed  l^  hia  predecessors.     If  a  cenqiplete  the  heart  and  arteries  alone;  8d,  These  wliere  thesan- 

new  plan  of  nomenclature  were  to  be  found  necesaary  j^piforoua  and  nervoua  systeoas  are  both  of  them  casen- 

iu  medicine,  analogous  to  what  took  pkce  a  few  years  tially  affected ;  and,  8d,  Those  where  the  disease  seems 

^o  in  the  seirace  of  d^mistry,  we  know  few  men  who  to  consitt  in  soom  change  in  the  quantity  and  dtstri- 

would  be  better  qualified  ior  the  tnsk;  but  we  do  not  bution  of  the  bkiod,  to  a  certain  degree  independent  of 

tl>ink  that  this  ia  the  casa     In  jnedieine  we  are  net  to  any  morbkl  action  of  the  veatela.    The  first  of  these  or- 

expect  that  burst  of  disopvery  wjucfa  has  distinguished  clers^  whidi  will  be  found  txxMnaistin  mcmased  action 

<;)iemical  science.    The  actual  diecoveriea  are  neceasari-  of  the  sanguifomns  system,  nearly  coincuka  with  the 

ly  few;  and  alUiough  we  have  great  changes  in  our  phleginasitt  of  Cnlfen ;  but  as  he  makes  a  local  affec-- 

hypotheses,  and  our  modes  of  reaacmiBg,  yet  it  depends  tion  an  essential  part  ef  hia.  definition^  which  forma 

more  unon  considering  cM  sufcnects  in  a  novd  pcnnt  ef  the  character  of  one  of  our  genera,  w«  shall  prefer  the 

View,  than  in  any  absolve  adi&tion  of  new  niittar^  or.  name  PUogUm.    Our  second  older  is  intended  to  em-  . 

the  devek^ment  of  any  reaHy  new  principles^  brace  the  rebres  of  Cullen,  and  the  ^rexiie  of  Dr. 

Yeong.    We  eaipley  the  lataar  of  thaae  terms,  because 

8ik:t  If  I.    Nosohgioal  arranganent  rf  Diseans.  ^*  •^•^l  *«*  '^  convenient  to  use  the  word  Febris  as  a 

.    •  ^.  ^         ,   ,,  *    ,  geiieric  title,,   Thethtrd  older  of  the  p«rhaimasi«  oem« 

Fumiamra-     fM  the  attempt  which  we  shall  make  to  form  a  bo8<k,  priaes  theh8morKhag{ee,Midnay  bepronerlvdesienat. 

taJprin.      logical  arranffHuent  of  disea^ses,  the  larger  divisione  of  ed  by  this  title.  r    x— v        & 

arri^.'^*^!?^'^'*^  Wiih  raspect  t^  theauhdiviaion  of  the  eedere.     The  Phlogismi. 

m^       ^  ^'-  ^^""8»  although  genera%  divided  into  smaller  Phlegismi  may  to  cnnsidercd  aa  luntainhw  aft  least  two 

portions ;  wlule  U>e  genera  and  species  will,  for  the  most  well  marked  gener»-*4nlliimm«iian  ef  a  mens,  acoon* 

]^  be  taken  frcw  CnUen.    Ae  the  deterdunation  of  panied  wid^  fever,  and  the  infiammntion  of  a  mucous 

the  qpecies  wiU  be  more  eenveniently  referred  to  the  surfoee,  connected  with  an  incraased  disdiarffe  ftom 

la^r  pan  erf*  t^  anipte,  we  shall  «et  irnat  by  hiipiiring  theghadaof  the  parte,  «idlihewiae  attended  with  ffe. 
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Nftwrfggy.  Yer.  Besides  ttfise  geom]  wfaidb  contain  sevend  spe- 
-^  J  -'-^  cicB,  we  have  inflammatory  fever  without  local  airec- 
tion,  and  inflammation  of  the  muscalar  part3,  properly 
conatitating  generic  characters,  but  where  there  is  no 
more  than  one  specm  referable  to  each  of  them.  There 
are  also  some  diseases  which  may  be  placed  among  the 
phlo^smi,  but  where  their  nature  is  not  sufficiently  as- 
certamed  to  enable  us  to  reduce  them  to  their  appro- 
priate genera. 

In  enumerating  individual  diseases,  we  shall  begin 
"With  those  which  are  more  general  in  their  operation, 
and  are  the  most  acute  and  well  marked ;  and  shall  af- 
terwards proceed  to  such  as  are  of  a  more  limited  and 
mdetenainate  nature.     It  is  a  qufestimi,  which  is  still 
imdacided,  whether  it  be  possible  1^  a  generid  inflara* 
mttory  action  to  exist  without  th^  affection  of  any  par- 
ticular organ.    It  will,  however,  he  proper,  at  all  events, 
to  retain  a  place  for  simple  ioAammatory  fever,  as  it  is 
often  found  convenient  to  fiefer  to  this  condition  of  the 
avstem,  even  although  we  conceive  it  to  be  sympathe- 
tic, or  necessarily  connected  with  some  other  disease. 
This  general  inflammatory  state  of  the  vessels  is  the 
Synodia  of  Cullen  ;  but  as  this  denomination  is  only 
significant,  as  contrasted  with  intermittents,  and  is  not 
expressive  of  the  characteristic  circumstance  of  inflam- 
matory fever,  we  prefer  Dr.  Young's  term,  Cauma. 
'Phlegma-     Next  to  Cauma  will  come  the  Phlegmasice,  a  genus  of 
•iae.  diseases  which  consist  in  the  inflammation  of  some  of 

the  viscera,  aooofnpanied  with  fever.    They  are  com- 
monly local  in  their  origin,  ^d  the  seat  of  the  com- 
plaint constitutes  the  chief  specific  diflerence  between 
them.    Of  these  we  may  enumerate  the  following: 
Phrenitis,  Parotitis,  Tonsillitis,  Laryngitis,  Trachitis, 
Peripneumonia,  Pleuritis,  Hepatitis,  Caraitis,  Gastritis, ' 
Enteritis,  Splenifb^  Nephritis,  Cystitis,  Hysteritis,  and  • 
Peritonitis.    These  names  are  sufficiently  indicative  of 
the  diseases  which   they  are  intended  to  represent 
The  Cynanche  of  Cullen  is  discarded,  as  being  an  at- 
tetnpt  to  combine  diseases  which  are  in  reality  distinct ; 
and  we  have  substituted  for  it  four  specific  affections,  ' 
which  depend  upon  the  inflammation  of  the  parotid 
gland,  of  the  tonsils,  the  larynx,  and  the  trachea,  re- 
spectively. 

Besides  these  inflammations,  in  which  some  organ 
of  considerable  bulk  is  concerned,  and  which,  by  the 
extent  and  violence  of  the  affbotion,  are  accompanied 
with  fever,  there  are  hiflammations  of  smaller  organs, 
which  are  frequently  so  much  circumscribed  as  to  pro- 
•duce  no  general  dis^rbanoe  of  the  system.  Of  these, 
the  most  important  are  Opthalmia,  or  inflammation  of 
the  eye ;  Otitis,  or  inflanmiation  of  the  ear,  that  of  the 
breast,  and  of  the  testicle  ;  but  notwitstanding  the  ab- 
sence of  general  fever,  they  seem  to  belong  essentially 
to  the  Phlegmasias;  for  4ms  cimimstance  appears  to 
depend  entirely  upon  the  smaH  balk  of  the  part  in- 
flsmed,  or  ita  less  intimate  connexion  with  the  other 
parts  oif  the  body,  so  that  it  is  a  point  entinely  of  de- 
gree. 
Detluxions.  '^^^  "^^^  genus  of  Phlogismi  consists  of  the  De-' 
fluxiones,  inflammatory  affections  of  a  mucous  mem-' 
brane,  producing  an  increased  secretion  from  the  glands 
of  the  part,  and  accompanied  with  fever.  Of  these, 
the  moat  important  are  Catarrhus  and  Dyaenteria,  to 
which  we  may  perhaps  add  Bronchitis.  After  the 
Phlegmasise  and  tne  Deflnxiones,  which  consist  respec- 
tively of  the  inflammation  of  particular  viscera,  and  of 
the  mucous  membranes,  we  come  to  the  inflammation 
of  the  membranous  parts  connected  with  the  muscles, 
AOoompanied  with  f er^r,  constituting  Rheumatism ;  and 


we  also  insert  m  this  part  of  our  system  Phlogons  and  Nosdof? 
Erythema,,  the  <me  consisting  of  the  inflammation  of  ^*^r*^ 
the  cellular  texture,  the  other  of  the  skin ;  which,  al- 
though difiering  in  some  respects  from  the  other  dis- 
eases of  this  order,  seem  to  have  a  natural  connex- 
ion with  them.  As  an  appendage  to  this  order,  we 
may  also  place  Nfectica,  a  disease  of  an  ambiguous 
nature,  ana  one  which  exhibits  some  remarkable  pe- 
culiarities. In  most  instances.  Hectics  is  clearly  a  se- 
cmidary  disease,  sympathetic  of  an  afi^ection  of  some  of 
the  viscera ;  but  there  are  cases  in  which  the  primary 
complaint  can  scarcely  be  detected ;  and  it  frequently 
happens  that  the  hectic  becomes  the  prominent  object 
of  our  attention,  while  it  consists  of  a  well-marked 
train  of  symptoms,  which  it  is  necessary  to  recognize  as 
a  specific  affection. 

We  now  come  to  the  important  order  of  the  Pyrexiae,  Pjmit. 
diseases  of  the  most  fatal  tendency,  and  which  exist 
under  circumstances  that  render  them  most  destructive 
in  their  operation,  and  frequently  beyond  the  power  of 
human  skill  to  prevent  or  mitigate.  Although  we  re- 
gard them  as  fundamentally  consisting  of  a  derange- 
ment of  the  sanguiferous  system,  yet  it  is  obvious  that 
the  nervous  system  is  also  much  affected,  and  partakes, 
in  a  specific  manner,  of  the  general  disturbance.  We 
may  divide  them  into  Febres,  those  diseases  which  con* 
sist  simply  of  the  febrile  paroxysm,  end  those  which, 
in  addition  to  the  fever^  are  attended  with  a  cutaneous 
eruption  of  a  specific  kind,  which  appears  at  a  certain 
stage  of  their  progress,  and  constitutes  an  essential 
part  of  their  nature ;  to  this  genus  the  name  of  Exan- 
themata has  been  applied^ 

No  part  of  medicine  has  given  rise  to  more  discus-  Fcbr» 
sion  than  the  nature  of  fever,  and  the  relation  which 
the  different  forms  of  it  bear  to  each  other ;  these  topics 
will  be  considered  more  fully  in  tlfe  latter  part  of  this 
article ;  at  present  we  shall  only  enter  upon  tnis  so  flur  as 
is  necessary  for  the  formation  of  our  arrangement.  The 
species  of  fever,  whidi  are  probably  not  numerous,  may 
be  determined  partlv  by  the  nature  of  the  cause  produ- 
cing them,  and  partly  by  the  symptoms  Which  they  ex- 
hibit. The  first  circumstance  whidi  forms  a  clear  mark 
of  distinction,  is  their  being  continued  or  intermittent; 
another  important  point  respects  their  property  of  being 
communicated  by  contagion ;  and  we  also  inquire  whe- 
ther they  originate  from  any. specific  cause  acting  upon 
the  body,  or  froin  sdme  mqibia  state  of  the  system  aris- 
ing from  a  change  ill  some  of  its  function's,  not  neces* 
sarily  connected  With  eittemal  circumstances. 

Proceeding  uptm  these  principles,  we  may  designate  knv^ 
three  distinct  kinds  of  fever,  1.  Intermittens,  consist-  neot  of ^ 
ing,  as  its  name  imports;  of  diiilinct  paroxysms  with  an  ▼<'*' 
interval  interposed  between  them,  probably  alwsys^ 
produced  by  marsh  effluvia,  and  not  contagious.  2.  Ty- 
phus, a  disease  Without  any  intermission,  communicat- 
ed by  contagion,  and  perhaps  never  originating  fVom' 
any  other  cause.     And,  3.  The  pestilential  fever  of  hot 
climates,  a  disease  which  seems  not  to  be  communi- 
cated by  contagion,  and  not  to  be  necessarily  connect- 
ed witn  marsh  effluvia,  but  which  probably  depends 
upon  the  combined  operation  of  particular  states  of  the 
air,  a  certain  range  of  temperature,  and  a  peculiar  con- 
dition of  the  constitution.     Under  these  species  we 
shall  find  it  necessary  to  include  a  great  numbirr  of 
varieties ;  and  the  more  we  investigate  the  subject,  the 
mote  difficulty  shall  we  have  in  discovering  what  are 
the  original  species,  and -what  the  varieties,  what  con- 
nexion they  bear  to  each  other,  and  how  far  they  are 
each  ik  them  owdified  by  different  states  of  the  body,' 
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or  by  external  eircuiostaaces.  Of  the  three  epecies 
which  we  have  pointed  out,  the  typhus,  a»  ori^natjng 
firom  a  specific  contagion,  must  be  regarded  as  ibrming 
a  definite  disease  like  variola*;  and  we  shall  find  that  it 
jnaintains  its  ftibtlngtrishiiig  characters  with  as  nucn 
uniformity  as  can  be  expected  from  any  complaint  of 
such  frequent  occurrence,  and  which  aflects  so  mantr  ^ 
parts  of  the  system.  But  the  other  two  species,  ai- 
^ough  they  exnibit  well  marked  features,  when  exist- 
ing in  the  acute  state,  yet  they  appear  to  tie  capable  of 
assuming  the  mixed  or  hvbrid  form,  and  of  producing 
certain  combinations,  which  unite  the  characters  of 
each.  All  the  tribe  of  remittents  will  come  under  this 
description,  and  to  this  combination  we  feel  disposed 
to  refer  the  yellow  fever  of  America  and  the  West  In- 
(fies. 

^  We  now  come  to  the  second  division,  of  the  Pyrexias, 
the  Exanthemata,  which  may  be  characterised  as  coor- 
sisting  of  fever,  attended  at  a  certain  sta^e  of  its  pro^ 
ffress  with  a  cutaneous  eruption,,  which, like  the  fever, 
nas  a  regular  period  for  its  continuance.  The  exanthe- 
mata have  several  circumstances  of  a  peculiar  nature 
belonging  to  them ;  they  are  all  produced  by  a  specific 
contagion,  and  from  no  other  cause;  they  only  occur 
once  to  each  individual ;  and  in  however  slight  a  de* 
gree  they  may  have  existed,  the  patient  is  not  liable  to 
a  second  attadL.  Of  these  we  may  enumerate  Variola, 
Vaccinia,  Varicella,  Scarlatina,  and  Rubeola,  to  which 
the  above  character  strictly  applies.  There  are  others 
of  a  more  doubtful  nature,  and  less  thoroughly  under- 
Stood,  as  Urticaria  and  Pemphiffus ;  and  w^  shall  also 
place  in  this  division  Erysindaa,  although  in  some 
points  it  does  not  coincide  witn  the  exanthemata. 
.  The  Hsemorrhagise,  form  the  thurd  and  last  dass  of 
the  Parhaemasise.  There  seems  no  doubt  of  the  pro- 
priety of  pladng  them  in  this  part  of  the.  system,  aU 
though  there  is  considerable  obscurity  concerning  their 
proximate  cause^  or  the  nature  of  the  circumstances 
which  immediately  give  rise  to  them.  Although  some- 
times attended  with  fever,  the;jr  are  not  necessarily 
connected  with  it,  nor  with  topical  inflammation,  au 
though  these  two  states  may  be  coinddent.  The  pre* 
vious  step  in  the  order  of  morbid  actions  would  appear 
lo  be  an  irregular  distribution  of  the  blood,  or  its  dis- 
position to  accumulate  in  certain  vessels ;  but  whether 
this  depends  upon  any  peculiar  condition  of  the  indi- 
viduid  vessels,  upon  some  irregularity  in  the  general 
action  of  the  sanguiferous  system,  or  upon  an  absolute 
increase  in  the  toul  mass  of  blood,  are  points  upon 
which  at  present  we  shall  not  attempt  to  dedde.  It 
has  been  usual  to  divide  the  hflemorrhagied  into  active 
and  passive ;  and  although  we  cannot  always  draw  a 
clear  line  of  distinction  between  them,  yet  there  is  a 
foundation  for  this  division :  they  are  generally  named 
from  the  part  whence  the  blood  proceeds ;  the  most  im- 
portant or  them  are  Epistaxis,  Haemoptysis,  Haemateme- 
sis,  Haemorrhois,  Haematuria,  and  Menorrhagia..  Tothese 
inight  perhaps  be  added  the  discharge  oi-  blood  from 
the  mouth,  the  liver,  and  the  intestinal  canal,  but  all 
<^  these  may  be  more  properly  regarded  as  symptoma<» 
tic  of  sonoe  more  general  affection. 

We  now  come  to  the  second  great  class  of  diseases, 
those  which,  depend  primarily  or  principally  upon  a  de- 
rangement of  the  brain  and  nerves.  These  diseases,  to 
which  we  shall  apply  Cullents  termof  Ncuroses,niay  be 
irranged  according  to  the.degree.in  which  they  affi^  the 
^ncti^na  of  the  nervous  system,  and  will  naturally  di- 
vide thcdoiselves  into  three  orders ;  of  those  which  mor* 
faidl;^  increase  th^  action,,  tho^e  iKh(di .  dinaiii^isjh.  it« 


and  those  which  render  it  irregular:  we  shdl  dcno>  .N«a«Io^v. 
minate  them  respectively  Erethismi,  Asthenias,  and  ^"nr^**^ 
Snasmi.  The  increased  action  of  the  nervoin  power,  ErethUmi. 
wnich  we  may  denominate  Erethismos,  although  fre- 
quently a  well  marked  condition- of  the  system,  is  sel- 
dom unconnected  with  other  morbid  affections,  lo  that 
it  generally  appears  either  as  a  symptom,  or  it  im- 
mediately gives  rise  to  some  other  disease,  which  then 
becomes  the  more  immediate  object  of  attention.  Oo> 
casicaally,  however,  we  observe  it  to  exist .  withcMt 
the  production  of  any  other  disease;  of  this  descrip* 
tion  is  Agrypnia,  or  want  of  sleep,  when  arising  from 
.simple  restlessness,  and  various  affections  which  seem 
.to  be  either  modifications  or  different  degrees  of  it,  as 
Oneirodynia,  Incubus,  and  Somnambulismus.  The 
external  senses  are  liable  to  have  their  power  morbidlv 
.increased ;  and  the  same  increase  of  nervous  power  la^ 
also  observable  in  some  of  the  organic  functions,  for 
example,  in  the  stomach,  the  urinary  and  generative 
organs,  and  as  far  as  we  can  judge,  without  any  de- 
rangement of  their  structure.  Hence  we  have  increas- 
ed sensibility  of  the  eyes,  the  ears,  and  the  palate 
perhaps  of  the  touch  generally,  although  these  are  ustt»> 
ally  only  symptoms  of  some  more  general  affection ; 
while  Bulimia,  Eneuresis,  Satyriasis,  and  Nymphoma- 
nia, appear  to  have  more  claim  to  be  considered  as 
primary  and  idiopathic  To  the  order  of  Erethismi 
we  feel  disposed  to  add  Hydrophobia,  although  we  ao* 
knowledge  that  the  theory  of  this  disease  is  Init  imper*- 
fectly  understood.  The  Autalgiae,  or  pains  of  particu* 
jar  parts  which  are  not  sympathetic  of  other  affectiona, 
will  form  a  genus  of  the  Erethismi ;  of  these  the  most 
important  are  Neuralgia,  Cephalalgia^  Prosophalgia, 
Otalgia,  Odontalgia,  Mastodynia,  Pleurodyne,  Gastro- 
dynia,  Sdatica,  and  Pruritus:  perhiqp»  to  this  list  we 
oiiffht  to  add  Lumbago. 

..  To  the  .diseases  which  consist  in  a  diminution  of  the  Astheiri» 
nervous  energy,  we  shall  apply  the  term  Asthenias,  and 
shall  arrange  under  this  order  both  .those  whidi  seem 
to  arise  fWwa  the  mere  decrease  of  the  natural  powers, 
and  such  as  depend  |ipon  a  loss  of  this,  power,  prooeed* 
inff  from  some  speafic  canae  or  more  direct  injury. 
There  are  certain  states  of  fever,  whidi,  both  fnm  their 
origin  and  from  their  symptoms^  would  aeem  to  jprooeed 
primarily  from  this  cause,  and  which,  durinc  their  whole 
progress,  aiisct  the  nervoua  functions,  no  less  remark- 
ably, than  the  ordinary  typhus  does  ttioae  which  bekmg 
more  exdusively  to  the  sanguiferous  system.  At  the 
same  time,  it  must  be  confeseed,  that  the  gradationa  by 
which  these,  which  may  be  called  nervous  fevers,  ran 
into  the  proper  typhus,  or  putrid  fevers^  are  so  inaen-i 
sible,  that»in  maiw  instances  it  u  absolutely  impossible 
to  dedde  to  .which  diviaion  the  individual  cases  should 


t>e  referred.  Thb,  however,  is  no  proof  that  the  di»»- 
eases  both  proceed  from  the  s^me  primary  cause,  hut 
rather  may  be  adduced  to  illuatitte  the  intimate  con* 
nexion  which  subsists  between  the  diflfeient  seta  c^  func- 
tions, so  that  one  of  them  cannot  experience  any<  consi- 
derable derangement,,  without  communicating  a  pit^ 
nortionate  effect  ta  the  other.  We  shall  not  therefore 
hesitate  to  include  nervoua  fevers  among  the  Aschenisp, 
dthoogh  by  .this  arrangement  we  may  seem  to  fall  into 
the  inconsistency  of  pladng  in  diflferent  classes  two  dis« 
eases,  which  so  nearly  resemble  each  other,  and  are  so 
frequently. connected  together. 

Among,  the  Asthenias,  which  depend  upon  a  general 
diminution  of  the  nervous  energy,  we  may  place  Tie— 
mor.  Syncope,  the  various  defects  of  the  external  senaee; 
•od  thoae.of  the  erg^c  fiwstiooaj  a9  Aphonia,  Dys» 
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Nbtoiogy.  ph«gia»  Anorexia,  Enduresif,  and  Anaphrodisia,  when 
'  they  do  not  arise  from  any  derangetnent  of  the  struc- 
tare  of  the  rcepecttve  organs.  TotheSd  divisionof  the 
Asthenitt,  we  shall  refer  Apoplexia,  Paralysis,  Hydro- 
cephalus, and  Lethargds,  where  the  loss  of  nervous 
power  is  generally  to  be  ascribed  to  some  obvious  and 
specific  canse,  acting  immediately  upon  the  brain  itself, 
or  some  of  the  laiger  nerves. 

The  Sd  order  of  the  Neuroses,  which  are  denoted  by 
an  inegiilar  action  of  the  nervous  syfttero,  we  shall 
•emnpmt  under  the  title  of  Sposmi.  liter  may  be^  ar- 
ranged according  as  they  more  specificity  affect  the 
voluntary,  or  the  involuntary  muscles ;  to  the  first  be- 
long convulsions  of  all  kinds.  Epilepsia,  Hysteria,  Cho- 
rea, Trismus,  Tetanus,  and  Catalepsia ;  among  irregu'- 
Jar  actions  of  the  invohintary  muscles,  we  may  include 
Palpitatio,  Vomhua,  perhaps  Colica ;  and  as  intermedi- 
ate between  the  two,  originating  in  musdes  that  are 
possessed  of  only  an  imperfect  degree  of  voluntary 
power,  we  may  placo  Tussis,  when  idiopathic.  Pertussis, 
Dyapnsea,  Asthma,  perhapa  Angina  pectoris,  together 
with  Singultus  and  some  other  affections  of  the  thoracic 
viscera,  which  are  of  minor  importance,  and  always 
sympathetic  of  other  diseases ;  as  well  as  some  aiections 
that  belong  to  muscles  immediately  oonnadKed  with  the 
organs  of  sense,  as  Strabismus. 

After  the  Neuroses,  we  must  place  the  Vesaniie,  in* 
dndiDg  ali  the  varietiea  of  mental  diseases,  which  we 
think  it  better  to  put  in  a  separate  class,  because,  al- 
though they  are  evidently  ooonected  with  a  derange- 
ment of  the  nervous  ^etem,  yet  the  nature  of  the  de- 
rangement, and  the  relation  whidi  it  bears  to  the  phy- 
akal  condition  of  the  brain  and  nerves,  is  very  obscure. 
This  class  noturally  divides  itself  into  two  orders,  Mania 
wad  Amentia,  ^enotiog  respectively,  the  irregularity 
and  the  abolition  of  the  intellectual  powers. 

We  now  come  to  our  fourth  graat  class  of  diseases 
those  which  priaaarily  alfect  the  functions  that  are  con- 
cerned in  nntritiott.  This  term  ia  emploved  in  its  most 
•sfeensive  application,  not  referring  merery  to  the  func- 
tion of  digealkm,  but  to  all  the  various  processes  hf 
which  the  eanyonent  parts  of  the  body  are  preserved 
in  their  sOate  of  health,  incKiding  the  action  of  the  sto^ 
raad^  intestinal  oanal,  and  absort>ent  svvtem.  To  the 
diaeaaes  that  belong  to  this  dass,  we  shall  give  the  ti<* 
tkofPivatrapaes,  which,  although  not  unofajeotionslile, 
eeosBS!,  upon  the  whole,  lees  so  than  any  other  with 
which  we  ai«  acquainted.  This  class  mav  be  divided 
intov  1  Jl,  The  diseaaee  of  the  stomach  itself  as  aflecting 
thesMlMn  either  directly  or  indirectly ;  2(/,The  Cadiex- 
ias,  the  dtscasce  which  tend  to  produce  a  morbid  state 
of  the  oomponentpaita  of  the  booy ;  9d,  Dropsies  of  all 
kinds ;  and  4ik,  Cntaneona  diseasee.  They  may  be  ar-' 
ranged,  in  the  iirst  instance,  aceording  to  the  particular 
oi^an  which  they  ^ect ;  and,  with  respecl  to  each  or- 
gan»  we  raay  regard  them  either  as  they  visibly  alter  its 
stmcture^  or  meraly  produce  some  irregularity  in  its 
fiinolioB,  when  the  hicnMI  condition  is  not  immediate- 
ly referable  to  that  action  of  the  blood  vessds  which 
eonstitutes  inflammation,  or  to  a  mere  perversion  of  thai 
nervous  energy. 

We  may  b^n  with  the  atomadi,  where  we  shall 
hnve  Dyspepaia,  a  comprehensive  term,  employed  to 
embrace  •  long  train  of  symptoms  that  are  connected 
with  a  defect  in  the  process  of  digestion  ;  and  ^rrosis, 
the  oonitquencea  of  which  are  prindpally  confined  to 
the  organs  itself;  while  Podagra  and  Dubetes,  al^ough 
probably  originatiiig  in  die  derangement  of  the  sto- 
nwdl,  BMnifiist  their  efleela  in  odtfr  parts  of  the  sys- 
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tem.    To  the  same  order  we  shall  also  add  Atronhiir,  'Sd^o'o^)-. 
Pica,  and  Aphtha,  as  all  of  them,  in  their  ordinary  rorin,   -^-v-*^ 
seem  to  depend  primarily  upon  a  defect  in  the  diges- 
tive organs. 

Among  the  Cadiexne,  we  shall  first  place  Scrofula,  a  Cachexia. 
term  which  has  frequently  been  eirtployed  in  a  very 
indeterminate  manner,  but  which  we  conceive  ought  to 
be  limited  to  a  disease  of  the  absorbent  glands ;  and 
connected  with  the  same  system,  although  possessed  of 
peculiar  characters,  and  confined  to  a  particular  part  of 
the  body,  we  have  Plithisis.  In  the  various  secretins 
glands,  besides'  the  afibctions  immediately  connected 
with  their  peculiar  functions,  we  have  Sdrrhus  and 
Cancer,  to  which  thev  appear  all  of  diem  to  be  more 
or  less  subject;  and  in  the  bones  and  joints  we  have 
R^ichitis  and  Arthopuosi9.  Next  we  have  some  diseases 
which  seem  properly  to  come  under  the  designation 
of  Cachexiee,  but  which  depend  upon  a  spedfic  cause, 
as  Syphilis  and  Scorbutus ;  perhaps  also  Frambcesi^ 
and  Elephantiasis ;  and  to  the  same  list  we  may  add 
Gangrsena,  when  occurring  spontaneously,  and  not  as 
the  consequence  of  local  iiyoiy. 

A  very  important  set  ot  diseases  next  comes  to  be  Hjdropes. 
considered,  depending  upon  a  morbid  condition  of  the 
minute  ve^de  connected  with  the  serous  membrane, 
which  lines  the  close  cavities  that  exist  in  various  parts 
of  the  body.  These  constitute  the  order  of  dropsies. 
Under  the  general  denomination  of  Hydrops  we  in- 
dude  Anasarca,  an  effusion  of  a  serous  fluid  into  the 
minute  cavities  of  the  cellular  texture,  that  lies  beloW 
the  skin,  or  between  the  masdes„  whidi  may  take 
]riace,  either  in  the  whole  body  generally,  or,  by  the  ope* 
ration  of  local  causes,  may  be  confined  to  particular 
parts  of  it  Of  these  local  Anasarcas,  the  only  one 
iNdiich  requires  to  be  particularly  nqtieed  is  that  which 
occun  in  the  substance  of  the  lungs.  Of  the  dropsies 
that  are  effused  in  larger  or  more  defined  cavities,  thd 
principal  are  Hydrocephalus,  which,  however,  in  con* 
sequence  of  the  peculiarity  of  its  symptoms,  we  have 
been  mduced  to  transfer  to  another  part  of  die  ^stem  ; 
Hydrorachitis;  or  dropsv  of  the  spinal  sheath ;  Hydro*' 
thorax,  of  the  cavity  of  the  thorax ;  Hydrops  pericar- 
dii, of  the  pericardium;  Asdtes,  of  the  peritoneal  ca- 
vity of  the  abdomen,  which  is  sometimes  g^eral,  and 
sometimes  confined  to  one  part  by  a  distinct  bag  or 
cyst ;  Hydrops  ovarii,  Hydrops  uteri,  and  Hydrocele^ 
d^psies  of  the  ovarium,  uterus,  and  acrotnrn.  As  an 
appendage  to  this  order  we  may  place  the  singuler  af^* 
lection  m  Hydatis. 

The  fourth  order  of  the  Paratrepses  we  have  aHotted  Morbi  cu- 
to  the  eruptive  diseases  of  the  skm,  which  are  not  at-  unei. 
tended  witn  fever.  Many  of  the  cutaneous  affeotionff 
are  obviously  connected  with  particular  states  of  th<^ 
nutritive  functions ;  tibey  originate  Irom  causes  which 
operate  through  the'  intervention  of  these  functions; 
they  are  affected  by  circumstances  which  act  lU^on 
them,  and  are  rdieved  by  constitutional  remedies. 
There  are,  indeed,  others  whidi  appear  to  be  entirely 
local;  but,  upon  the  whole,  it  will  be  found  convenieot 
*to  place  them  all  in  tiiis  part  of  the  system,  rather  than 
to  separate  diseases  which  are  so  strictly  connected  to- 
gether. 

We  now  come  to  our  fifth  dass,  the  diseases  of  tiie  sth  €Um, 
secreting  organs,  which  are  connected  with  their  appro.  Pareccnso 
priate  ninctions;    these   we  denominate  Pareccnses; 
They  may  be  considered  as  acting  either  in  an  exces- 
sive or  a  defective  manner,  giving  rise  to  a  division  of 
them  into  the  two  orders  of  Apocenoses  and  Epischeses* 
With  respect  to  the  organs  which  tiiey  aflec^  tboso 


M  B  D  I  C  I  K  E. 


7id 


eih  CtaM, 

Panmor- 

phift. 


KowliDgy.  which  most  freqaently  fall  under  our  notice,  as  objecU 

^  for  medical  attention,  are  the  inteatines,  the  liver,  the 

urinary  organs,  and  the  uterus.  Among  the  Apoce- 
noses  we  have  Diarrhcea  and  Cholera,  as  affecting  the 
intestines  and  the  liver ;  Hyperuresis,  Blcnnorrhcea  ve- 
sicae, and  we  may  add  Lithiasis,  as  affecting  the  urinary 
organs.  The  discharges  from  the  uterus  are  Menor- 
rhagia, or  an  increase  of  its  specific  secretion,  which, 
however,  in  consequence  of  its  resemblance,  to  the  Hae- 
morrha^ies,  has  been  placed  along  with  them ;  and 
Leucorrhoea^  or  an  increased  secretion  from  the  mucous 
glanr's  of  the  part ;  and  in  this  order  we  have  also  Pty- 
alismus,  Ephidrosis,  and  some  other  affections  of  less 
importance.  The  principal  of  the  Epischeses  are  Ob- 
atipatio.  Icterus,  and  Cholelithia,  as  affecting  the  intes- 
tines and  the  liver ;  Ischuria,  as  affecting  the  urinary 
organs;  and  Amenorrhoea,  as  affecting  the  uterus;  to 
which,  as  intimately  connected  with  this  last  disease, 
we  may  add  Chlorosis. 

We  have  now  gone  through  the  consideration  of  all 
the  diseases  which  can  be  considered  aa  immediately 
originating  from  a  morbid  state  of  any  of  the  functions 
connected  with  the  great  systems  of  the  blood  vessels, 
the  nerves,   and  the  organs  of  digestion,  absorption, 
and  secretfon ;  but  many  others  still  remain  to  be  no- 
ticed.    We  have  a  large  class  of  what  may  be  termed 
structural  diseases,  where  there  is  a  change  in  the  shape 
or  structure  of  a  part,  which  is  not  the  obvious  conse- 
quence of  any  previous  affection,  and  is  not  essentially 
connected  wish  m\y  constitutional  derangement     It 
must  be  admitted,  that  many  cases  will  occur  where  we 
shall  ffnd  it  extremely  difficult  to  draw  the  line  between 
general  and  local  affections,  and  to  decide  in  which 
class  a  particular  disease  should  be  placed.  We  shall  also 
find,  that  the  same  morbid  change  in  a  part  is  soilie- 
times  the  effcet  of'  purely  incidental,  and  at  other  times 
of  constitutional  causes ;  so  that,  were  we  to  adhere 
atiictly  to  our  arrangement,  we  should  be  obliged  to 
separate  afflictions  which  are  strictly  connected  toge- 
ther.    Yet  this  apparent  contradiction  seems  to  be  the 
necessary  consequence  of  the  imperfection  which  must 
attach  to-  a\\  nosological  arrangements ;  and  the  plan 
which  we  hare  adopted  will  probably  be  foumd  to  be 
both  natural  and  convenient,  although  not  without  con- 
siderable objections.     To  this  class  of  diseases  we  shall 
gire  the  mnne  of  Paramorphise ;  a  name  which  is  ex- 
pressive of  their  effect,  although  it  doei  not  indicate 
their  local  nature.     If  we  consider  the  cause  of  these 
diseases,  we  might  arrange  them  under  two  divisions; 
the  one,  where  they  were  properly  local  and  inciden- 
tal, although  originating  from  some  change  in  the  ac- 
tion of  the  part  itself;  the  other,  where  it  w«s  the  ef- 
fect of  obvious  external  injury. 

Disregarding*  however,  the  cause,  we  may  class  them 
more  conveniently  according  to  their  eff*ect,  whether 
this  conitists  in  merely  adding  to  the  bulk  of  a  part  en- 
titeljf  changing  its  structure,  or  presenting,  some  obsta- 
cle to  the  performance  of  its  oroinary  functions.  The 
first  of  these  divisions,  which  includes  the  numerous 
and  important  dass  of  tumours,  we  shall  denominate 
Phymata :  they  are  to  be  considered  not  merely  as  the  . 
extension  or  enlai(gement  of  an  organ  previously  exist- 
ing, but  frequendy  as  an  actual  production  of  some  ad- 
ditional substance.  They  may  be  arranged  either  ac- 
oording  to  the  structure  which  they,  occupy,  or  accord- 
ing to  the  substance  of  which  they  consist.  They  may 
be  seated  in*  the  cellular  texture,  immecfisiBBly  connect- 
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ed  with  a  muscle,  with  the  skin,  in  a  gland,  a  mucous  Notoloyy. 
or  serous  membrane,  a  bone,  a  cartilage,  or  a  ligament, 
or  some  other  dense  part.  With  respect  to  their  con- 
sistence, the  tumour  may  be  composed  of  condensed 
membrane,  of  fleshy  fibres,  of  bone,  of  fatty,  albumi- 
nous, or  mectallary  matter,  of  pus,  of  a  bloody,  mucous, 
serous,  or  aqueous  fluid. 

The  next  order  of  the  Paramorphise  we  shall  denomi-  Phtharma- 
nate  Phtharmata,  the  diseases  which  oonsisjt  of  an  alter*  ta* 
atton  in  the  structure  of  the  part ;  such  as  the  convert 
sion  of  a  ipembrane  into  a  bone,  of  a  transparent  mem- 
brane into  one  which  is  opake,  of  a  sofl  part  into*  one 
that  is  rigid,  or  of  a  hard  part  becoming  soft  atid  flex- 
ible. Under  this  class  will  come  some  diseases  of  the 
organs  of  sense ;  as  in  the  eye,  where  the  different  parts 
of  this  organ  have  their  structure  so  changed,  as  either 
not  to  admit  of  the  rays  of  light,  not  to  suffer  them  to 
form  a  distinct  picture  upon  the  retina,  or,  in  cons^ 
quence  of  some  change  in  the  structure  of  the  nerve, 
not  to  convey  the  impression  to  the  sensorium.  The 
same  change  of  structure  also  occurs  in  the  parts  of  the 
ear,  although  from  their  nature  we  are  less  able  to  de- 
tect them.  Ossification^  or  the  conversion  of  membrane 
into  bone,  and  conversely,  mollities  ossium,  or  the  re- 
moval of  the  earthy  matter  from  bone,  so  as  to  reduce  it 
to  the  form  of  a  membrane,  may  be  referred  to  this  class* 
and,  as  a  consequence  of  this  state,  we  may  place  the 
curvatures  and  deformities  that  occur  in  the  bones,,  and 
in  the  general  form  of  the  body,  when  they  have  not 
been  obviously  produced  by  some  other  disease  or  local 
injury. 

Some  of  the  most  important  of  the  Phtharmata,  are 
those  diseases  where,  from  a  change  of  structuie  in  the 
organs  of  circuliation,  this  function  becomes  deranged. 
The  thickening  and  ossification  of  the  valves  of  the 
heart  or  of  its  arteries,  and  sometimes  a  change  in  the 
substance  of  the  heart  itself,  will  interfere  wHh  its  re- 
gular actions,  pro<]uce  some  of  the  most  fatal  diseases 
to  which  the  body  is^  liable,  and,  at  least  ift  ittany  cases, 
do  not  appear,  except  as  to  their  effect,  to  be  connected 
with  any  constitntional  derangements.  The  diseases  in 
the  large  blood-vessels,  producing" ineuiysm  in  thear* 
teries,  and  varix  in  the  veins,  and  a  thickening  or  even 
total  obliteration  of  some  of  the  tubes  or  passages  des- 
tined for  the  transmission  of  ether  substances  besides 
blood,  which  form  the  different  species  of  contractions, 
may  also  be  placed  among  the  Phtharmata,  because,  al- 
though there  are  some  cases  in  which  the  change  of 
structure  is  not  very  considerable,  yet  it  always  exists 
in  a  certain  degree,  and  it  is  impossible  lo  drsW  aHy 
exact  line  between  those  cases  where  the  structure  is 
deranged,  and  those  where  the  function  abne  is  injured. 
Among  the  contractions,  the  most  important  are  those 
of  the  oesophagus,  of  the  orifices  of  the  stomach,  of  the 
various  pai:U  of  the  intestinal  canal,  psrtienhn^y  of  the 
rectum,  of  the  urethra,  the  gall  duct,  the  pancreas,  and 
sonie  others  of  less  iiyportance.  r 

A  7th  class  of  diseases  still  remains^  which  are  en*  7th  Class, 
tirely  of  •  neehanical  nature,  consisting  in  the  mere  Bctopisp. 
displacemem  of  certam  parts,  whdtafr  produced  by  ex- 
ternal violence,  or  fi^nu*  some  internal  cause  affecting 
the  relation  of  the  piarts  to  each  other.  These  consti- 
tute the  surgical  diseases,  and  will  therefore  form  no 
part  of  our  present  object  They  consisl  pifucipally 
of  luxation^  ftwrtuSes,  contusioDs,  stnrifls,  ruptures, 
woimde,  and  local  ulcers. 
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SynqpsU  of  a  Methodical  Classification  of  Diseases. 


CLASSES. 

1.  FarhmiaiUB 
a  TeianiA 

6.  PareooiMS 

6.  Tunmorphm 

7.  Ettagut 

Orderi, 
1.  Fhk^giBim 

&  HcmotThagie 

Older  I.   Phloguxi, 


1.  Catuna 
2i  PhlMpm 
Phi 


Gctwts* 


renitis 
ParotitiB 
Tonsillitu 
Laryngitis 
TrMliitis 
Ptoipncimoiiia 
Pleuridt 
Hepatitis 
Caiditis 
Oastritia 
Enteritis 


Sblenttis 


Cvstitis 
Hysteritis 

Peritonitis 

F^bris  pueipuralis  ? 

Opthalmia 

Otitis 

Inflammatio  mammi 

Tnfli^wmn^ff  tCttiS 

3.  pefluxkmes 

Catanhns 
Bhmehitis? 


4b  Bhfinnartiiimt 

6.  Phlogods 
&  Eiytfaenoa 

7.  Hectica 

Older  II.    Pyrkxijc. 

Gcnefv* 
I.  Febres 

Intormittens 

Tyi^^us 

Synochus  kterodes 

Pestis 
%,  Exanthemata. 

YarioU 


Varioeila 

ScarUtJna 

Rubeola 

Urticaria? 

Pemplufl^? 

Eiy^pws 


Order  III.    HiEMOEBHAGiiB. 

V  Arteriossfi 

Epistaxis 

Hflnnoptysis 

Menorrhagia 
2.  Venosae 

HsematemeBis 

Mebena 

Iliemorrhois 

Hsmaturia 

Hspatirrhoca 

Purpura  ? 

Stomacace? 

Class  IL    NEUROSES. 

Ordert^ 
!•  Eietfaismi 
St  Asthenis 
3.  Spasmi 

Order  I.    EmsTBisui. 

Generu, 

Ik  HypenBSthestft 

a.  with  increased  sensibility 
of  the  whole  systenw 
Agrypnia 
Oneirodynia 
Incubus 
A.  with  mcreased  sensibility 
of  the  oigans  of  sense. 
e«  with  increased  action  of 
the  oiganic  fonctionsb 
Bulimia? 
Polydipsia? 
Eneuresis 
Satyriasis 
Nymphomania^ 
Hydrophobia? 
2^  AutalgisB 


Anorexia 
Dysnria 


Proaophalgia 

Otalgia 

Odontalgia 

Mastodynia. 

Pleuiodyne 

Oastrodynia. 

Sciatica 

Ptaritos 

Lumbago 

Order  IL    AsTHzyi^. 


3i  DyscinesuB 

Apoplexia 
Parslysis 
Hydrooqihalus 
Lethaigus 

Order  III.    Spaskt. 

1.  Irregular  actions  of  the  Yolun^ 

tary  muscles 
Convulsio 
Epilepna 
Hysteria 
Chorea 
Raphania?    ^ 
Trismus 
Tetanus 
Catalepsia 

2.  Irregular  action  of  the  invo- 

luntary muscles 
Palpitatio 
Tomitus 
Colica 
Flatulentia 
Tympanitis? 
a  Irregular  action  of  the  semi- 
voluntary  muscles 
Tussb 
Pertussis 
Dyspnaa 
Asthma 
Angina  pectoris 
Stemutatio 
Singultus 
DjTsetfaesis- 
Dysopia 
Strabismus 
Paracusis 


Podagra 
Atroi^ 
Aphtha 

Older  IL    Cachxxia. 

Scroibla 

Phthisis 

Rachitis 

Arthopuosis 

Sdrrhus 

Cancer 

SyiJuHs 

Scorbtttis 


!•  Fdins  neivusa 
2.  AnsBsthesisB 

a.  with  general  debility  of 
the  nervous  systeoL 
Trenunr 
Syncope 
i.  with  de6aent  sensibility  of 

the  organs  of  sense, 
c;  with  debili^  of  the  or- 
ganic ftmctioBS. 
Aphonia 


Paiageusmia 
Psellismus 


ClabbIIL    VESANI^. 

1.  Mani»- 
2«  AmeutJa 

3.  Mehmcholia 
4i  Nostalgia. 

Claw  I  V.PARATREPSES. 

Orders. 

1.  Berangemeats  in  the  func- 

tions of  digestion 

2.  Cachexise 
9l  Hydropes 

4.  Cutaneous  diseases 

Order  I;    Dxskases  of  Dz< 

OK8TI0V. 


Elephantiasis 
Gangrma 

Order  III«    Htshopes*. 

Anasarca 

HydraoephalaB 

Hydnttadnlis 

Hydrotfaorax 

Hydrops  pericaidn 

Ascites 

Hydrops  ovarii 

Hydrops  uteri 

Hydioode 

Hydatis 

Older  IV.    Mohbi  CtrTAMKi. 

Class  r.  PARECCRISES. 

Orders., 

1.  Apoccnoses . 

2.  Epischesss 

Order  I.    ApocXKosES. 

Dianfacea 

Cfadera 

HypcvuiMis 

BlcnnoriKBa 

Lithiasis 

CholelithiA. 

Bf  enorriiagia  ? 

Leuoorrhcea 

Ptyalisraus 

Epbidi 


Pyrosis 
Pica 


Order  IL    EpiiCBkaBt. 

Obstipatio 

Icterus 

Isdiuria 

Amenonhaa 

DjwnenorrbaBa 

Ghlorasis 

Class  YL    PARAMOR, 
PHLG. 

1.  PhymaU 

2.  Phtharmatik. 
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Oite  I.    FflriiATA. 

Order  II»    Fbtsaexata. 

Stractiual  diMMn  ef  the  drguw 
«f  acme 

OMJftcetio                                     AMuiyttDft 
Mollidfli  eediim                             Varix 
Neurons                                        FittiUa 
Curvature                                      Contracture 
Organic  dueeaes  of  the 
heen 

ciJiMvn.  ECTOPIA 

Morbi  chiiuigici 

Part  V.    PRACTICE  OF  MEDICINE. 

Practice.       W«  have  now  gone  through  four  of  the  great  divi-  however^  that  we  have  now  fallen  into  the  opposite  ez«   Practice. 

y^^^Y^'^  MD*  into  which  we  divided  onr  subject ;  the  hialory  of  trem^,  and  have  committed  an  error  of  oonsiderable,  al-  ^—y^,^ 

General  ob-  Medicine,  Pathology,  Therapeutics,  and  Noeoloffy.   We  though  tiot  of  equal  magnitude,  in  endeavouring  to  sa*  Theory  of 

aervatiooa.  ptooeed,  in  the  last  place,  to  give  an  accountof  the  Prao^  tisfy  oursdves  with  the  mere  result  of  experience,  inlate  too 

tice,  or  the  method  d  aml^ring  remedies  for  the  cure  of  indiscriminately  discarding  theory,  and  in  ranting  the  ^^^f^**^ 

iadividual  diseases.    This  is  the  ^[reat  obieot  towards  aid  of  all  general  principles  to  connect  together  insula- <*'^^*°* 


Connexion 
of  theory 
with  expe- 
rience* 


yMck  idl  oar  lUUntiot.  tnxt  lM.a&>.t.l7  dir«cttd.  and 
to  which  we  must  apply  all  the  information  that  we  ac* 
tjuire  respecting  the  stnictore  of  the  body,  the  opera* 
tion  of  its  own  powers  and  fbnctions,  and  that  of  the 
virious  external  agents  to  which  it  is  exposed.  Although 
the  practical  part  of  medicine  is  strictly  a  science  of  «>- 
servadon,  ana  one  in  which  we  are  perhaps  less  able  to 
predict  the  result  cf  new  combinations  of  circumstances 
than  in  any  other  department  of  natural  knowled||e,yet 
we  are  not  on  this  acooont  to  discard  all  attention  to 
general  principles,  or  to  reduce  it  to  the  state  of  a  mere 
ooUecti<»i  of  facts,  without  endepivouring  to  obtain  some 
basis  of  theory  on  which  they  may  rest,  or  to  which 


ted  facts.  We  apprehend  that  an  attentive  examination 
of  the  actual  state  of  medicine  will  justify  us  in  coming 
to  this  conclusion,  and  that  ft  will  be  confirmed  by  the 
analogy  ^the  other  departments  of  natural  knowledge, 
in  which  we  do  not  hesitate  to  admit  the  advantage 
which  results  fVom  a  proper  union  of  hypothesis  with 
experiment  and  observation.  There  is  inaeed  in  medi- 
cine an  additional  reason  for  uniting  the  two  methods 
cif  investigation,  that  the  knowledge  which  we  we  able 
to  acquire  in  this  science  is  less  absolute,  and  is  seldom 
of  that  decisive  nature  which  can  enable  us  to  regard  a 
fact  as  completdy  established,  without  refeirence  to  other 
circumstances,  or  without  considering  it  as  connected 


they  may  be  referred.  The  degree  in  which  we  are  to  with  a  train  of  |;eneral  principles,  which  form  the  basis 
allow  ourselves  to  be  influenced  by  general  principles,  both  of  our  opmions  and  of  our  lan^affe.  '^^  '  ^*^ 
or  the  share  which  is  to  be  respectively  assigned  to    of  this  position  will  probably  be  admittra  by 


The  truth 
every  one 


theory  and  to  experience,  has  long  been  a  subject  of  upon  due  reflection ;  and,  in  the  subsequent  pages,  we 

controversy.    As  we  have  seen,  in  our  historicsl  sketch,  shall  have  numerous  opportunities  of  illustrating  it,  1^  * 

it  gave  rise  to  two  of  the  most  celebrated  sects  of  anti-  showing,  on  the  one  hand,  how  extremely  difiicuk  it  is 

q|uity,  and,  although  not  formerly  reooffnized  in  modem  to  establish  what  may  be  termed  abstract  facts  in  medi- 

tunes,  they  may  be  considered  as  still  having  an  actual  dne ;  and,  on  the  other,  the  great  mass  of  folse  or  im« 

existence.     During  the  period  which  we  have  marked  perfect  experience,  that  is  daily  brought  forward  by 

out  as  the  4th  epodi  in  medicine,  that  which  common-  those  who  profess  merely  to  make  and  record  observa- 

oed  afVer  the  revival  of  letters,  and  continued  until  tions,  totally  disregarding  all  the  speculations  that  might 

about  the  middle  of  the  last  century,  the  dogmatic  me-  be  formed  respecting  the  nature  or  cause  of  the  events 

thod  of  studying  medicine  was  generally  pursued,  which  they  observe. 

Every  author  of  eminence  began  by  laying  down  a  set  Influenced  by  these  considerations,  we  shall  not  hesi-  Propoaed 
<if  general  principles,  constituting  a  theory,  to  which  tate,  in  the  following  pages,  to  attempt  the  combination  plan. 
he  adapted  all  his  facts  and  observations,  and  by  the  of  a  theonf  efmedirine^  with  a  digest  of  the  practical -ex* 
^tension  of  which  he  attempted  to  increase  Ins  know-  perience  that  we  possess  on  the  subject,  convinced  as 
ledge  of  the  nature  of  disease,  and  the  means  of  remo-  we  are,  that,. by  this  plan  of  proceeding,  we  shall  both 
ving  it.   When  we  reflect  upon  the  little  success  which,  more  eflectually  and  more  commodiously  convey  to  our 
for  the  most  part,  attended  this  plan  of  proceeding,  the  readers  a  knuwledge  of  the  present  state  of  memcal  set- 
absolute  futiht;^  erf"  most  of  the  systems  that  were  form-  ence.    We  may  farther  add,  that  this  method  of  laying 
ed,  the  degree  in  which  foots  were  warped  to  accommo-  down  the  genml  prindples  of  the  art,  is  peculiarly  pro- 
date  them  to  theory,  and  the  little  progress  that  was  ac«>  per  for  a  performance  lixe  the  present,  which,  it  may  be 
tually  made  in  medical  science,  oompsied  to  the  quantity  expected,  will  be  read  more  by  the  general  student  than 
of  volumes  that  were  written  upon  the  subfect,  we  can-  by  the  mere  practitioner.    In  pursuance  of  this  idea, 
not  be  surprised  that  the  dogmatic  system  fell  into  die-  and  also  in  consideration  of  the  narrow  limits  into  which 
credit,  and  that  the  method  of  applying  simpleobserva-  we  are  compelled  to  include  so  comprehensive  a  sd- 
tions  and  experience  to  medicine,  as  it  had  been  done  ence,  we  shall  seldom  descend  to  those  minute  €letaih# 
to  the  other  scienoes,  waa  hailed  1^  the  candid  and  ju«  which  could  be  essential  to  a  work  that  was  to  serve  as 
didous  phvsieian  as  a  most  auspicious  ora  in  the  revo-  a  manual  of  practice,  and,  for  the  aame  reason,  we  shall 
luUons  of  his  art    That  this  ctiange  was  highly  bene^  omit  all  references  to  individnal  cases,  or  treatises  on 
ficial  no  one  will  probably  attempt  to  deny ;  it  directly  partioular  diseases.    In  some  of  the  preceding  parts  of 
led  to  the  discovery  of  asany  new  and  valttd>le  truths;  Uiis  article,  especially  in  the  section  on  Pathdogy,  we 
and,  what  was  perhaps  scarcely  less  important,  it  caused  endeavoured  to  lay  down  the  general  principles  which 
the  downfal  of  nn  aocumulated  mass  of  enrors  and  pre*  might  serve  to  form  the  foundation  of  a  theory  of  the 
jadices,  which  had  for  ages  been  received  with  implidt  nature  of  morbid  action  in  general,  or  of  the  powers  of 
confidence,  and  were  sanctioned  by  a  blind  veneration  the  constitution,  which  tend  to  restore  the  hmlthy  oon- 
for  the  ancient^  which  proscribed  all  attempts  at  im«  dition  of  the  fonctions.    We  are  now  to  apply  these  ge» 
jprovemeat  as  4ai|genras  innovatjons.    We  conodve>  neral  prindples  to  theexplanationofthe  nature  of  indi* 
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Practice,  vidval  diMases  as  tbey  pass  under  our  review.    We 
^"■^V^^  shall.  III  each  case,  attempt  to  give  a  characteristic  ac- 
count of  their  symptoms ;  we  shall  examine  into  the 
nature  of  their  proximate  cause,  that  change  in  the 
state  of  the  system  in  which  they  actually  consist,  or 
which  constitutes  their  essence  ;  we  shall  then  proceed 
to  inquire  into  the  indications  of  cure  which  are  respec- 
tively adspted  to  them  ;  and,  lastly,  we  must  give  an 
account  of  the  remedies  which  are  to  be  employed  for 
their  removal. 
Arrange-         In  the  attempt  which  we  made  to  arrange  diseases 
ment  (o  ba  on  natural  principles,  we  necessarily  entered,  in  some ' 
pursued,      degree,  upon  the  consideration  of  their  primary  cause, 
at  least  so  far  as  to  decide  with  what  part  of  the  animal 
economy  tbey  are  each  of  them  more  immediately  con- 
nectedt  or  oo  the  derangement  of  what  function  they 
principally  depend.     These  eoDsiderations,  connected 
with  the  views  which  we  had  previously  taken  of  the 
general  doctrines  of  pathology,  led  us  to  pro|)ose  a  clas- 
sification of  diseases  according  to  the  different  systems 
which  they  are  supposed  primarily  to  a&ct,  and  a£ 
these  we  pointed  out  the  systems  of  the  blood  vessels, 
the  nervee,  and  those  of  the  nutritive  and  secretory  or* 
gans,  as  composing  four  classes  of  diseases,  sufficiently 
distinct  from  each  other,  both  as  far  as  respects  their 
supposed  primary  seat*  the  symptoms  which  they  ex* 
hibit,  and  the  means  to  be  adopted  for  their  removal. 
To  these  were  added  three  other  classes,  one  of  mental 
diseases,  the  nature  and  aymptoms  of  which  were  con« 
ceived  to  be  so  peculiar  and  specific,  as  not  to  admit  of 
being  placed  in  any  other  of  our  great  divisions ;  2dfy, 
a  class  of  structural  diseasce,  where,  so  far  as  we  are 
able,  to  judge,  the  morbid  affection  originates  in,  or  com- 
mences by,  a  change  in  the  actual  structure  of  some 
past  or  organ,  as  well  as  in  an  altered  condition  of  its 
powers  or  functions ;  and,  in  the  Sd  plaice^  diseases  that 
are  produced  by  mechanical  injury,  producing  a  dis- 
placement of  parts  or  a  loss  of  substance.     This  mode 
of  arrangement,  which  we  adopted  because  it  appeared 
to  throw  some  light  upon  the  nature  of  the  diseases, 
by  pointing  out  tbdir  connexion  with  each  other,  will 
form  the  basis  of  the  method  whidi  we  shall  adopt  in 
considering  their  treatment.     So  far  as  our  nosology  is 
founded  upon  correct  principles,  and  deduced  Arom  a 
just  and  comprehensive  view  of  the  pathological  rela«  * 
tions  of  the  animal  economy,  it  will  assist  us  in  our  iu-i 
ture  investigations,  while,  at  the  same  time,  the  two 
subjects  wiU  naturally  illustrate  each  other.     Our  con- 
jectures respecting  the  causes  of  diseases  will  throw 
some  light  upon  the  action  of  remedies  on  them,  while 
our  experience  in  this  respect  must. necessarily  serve  as 
the  most  correct  and  certain  foundation  for  our  patho- 
logical speculations. 


CHAP.  I. 

Farbcma'  Pwrhmmaam,  er  furiwutry  Di$eaie9  of  ihe  sanguiferous 
•i«.  ^tiem. 

General  ob-  Wi  have,  already  remarked  upon  the  connexion 
iervations.  which  subsists  between  the  different  functions  and 
powers  of  the  animal  eesnomy,  so  that  it  ia  impossible 
for  any  one  of  the  subordinate  systems,  which  compose 
the  whole  ivame,  to  be  much  affected,  without  commu«A 
nicttting  a  degree  of  derangement  to  all  the  rest  At 
the  same  ttme^  it  is  equally  obtioua,  that  the  actions  of 
the  respective  systems  are  neither  proportionate  in  dif« 
ferent  indivftdnaby  nor  even  in  the  some  individual  at 


different  times,  ibmitig,  in  the  first  instance,  tbeee  pecu«  Pfsctice. 
liarities,  which  we  style  specific  constitutionaor  tempera-  ^«^  ^^ 
ments,  and  in  the  latter,  provided  the  disproportion  be 
suffieiently  considerable,  constituting  diseases  of  various 
kinds.  As  the  different  organa  of  the  aniimd  body,  and 
the  powers  which  they  possess,  are  in  almost  every  in- 
stance differently  affected  by  the  external  circumstances 
in  which  they  are  placed,  we  may  perhaps  be  warranted 
in  stating,  that  disease  always  depends  upon,  or  is  con- 
nected with,  some  disproportion  between  the  actions  of 
the  subordinate  systems.  If  we  could  suppose  these 
actions  all  to  bear  the  same  rehuion  to  each  other,  how 
much  soever  they  might  be  increased  4>r  diihiniehed  m 
their  actual  degree,  still  disease  would  not  be  produced. 
There  might,  indeed,  on  the  one  hand,  be  a  state  ef 
great  excitement  of  all  the  organs,  giving  rise  to  n 
a  condition  of  the  body  which  would  be  unfavourable 
to  health,  and  might  layithe  foundation  for  apeeific  de- 
rangement ;  oTy  on  die  other  hand,  there  mi^t  be  a  • 
degree  of  languor  and  debtliqr  in  the  performance  of 
the  functions,  whieli  would  prove  highly  distreseing, 
and  ultimate^  productive  of  nerioua  efiects,  but  still 
these  could  not  properly  be  considered  as  disease,  wo 
long  as  all  the  organs  maintained  their  relative  con- 
nexion with  each  other,  and  correaponded  in  the  in- 
crease or  diminution  of  their  eneigy. 

Of  the  four  different  ^sterns  which  form  the  main  BivisioB  ai 
springs  of  the  animal  machine,  we  are  induced,  from  a  the  Parb«- 
variety  of  oonsideraticms,  to  regard  that  of  the  heart  0wi>^ 
and  blood  vessels  as  the  nrimary  one,  as  that  which  is 
first  called  into  action,  which  is  the  most  general  in  its 
operation,  and  the  derangements  of  which  are  felt  the 
most  sensibly  through  all  the  rest.    The  primary  a^  • 
factions  of  the  sanguiferoua  system  we  therefore  mdce- 
our  first  class,  undo*  the  title  of  ParhoBmastse.     From  * 
the  nature  of  this  system,  and  ftom  its  more  direct  oon« 
nexion  with  the  other  parts  of  the  animal  frame,  we  * 
have  divided  the  ParhsBmasiae  into  three  orders,  the 
first  containing  those  diseases  which  essentially  eonsiBt 
in  an  altered  action  of  the  heart  and  arteries  alone ;  the  • 
second  those  where  the  nervoue  system  appears  to  be 
likewise  essentially  affected ;  and  the  third,  those  dis- 
eases which  seem  to  depend  upcm  some  change  in  the 
quantity  or  the  distribution  of  the  blood,  without  any 
primary  alteration  in  the  action  ef  the  vessels.     To 
these  three  orders  the  names  of  Phlogismi,  Pyrexie&, 
and  Hsemorrhagiae  are  respectively  apfSied* 

Sect.  I.    Phlogismi,  or  General  inflammatory  Diseases, 


The  Phlogismi  are  those  diseases  in  which  we  oon-  piiiogismi. 
ceive  there  to  be  a  derangement  in  the  action  of  the 
sanguiferous  system,  not  necessarily  oonneded  with 
any  aftections  of  the  other  systems  or  functions.  Al- 
though we  might  suppose  that  the  sanguiferous  system 
would  have  been  as  liable  to  have  its  action  morbidly 
diminished  as  morbidly  increased,  yet  in  fact  this  does 
not  appear  to  be  the  case,  for  it  would  seem  that,  in 
all  those  instances  where  the  action  of  the  heart  and 
arteries  is  defisctive,  the  primary  coloration  has  been 
upon  the  nervous  system.  This  circumstance  may  per- 
haps be  explained  upon  the  principle  to  whidi  we  have 
alluded  above,  that  a  state  of  disease  is  never  produced 
unless  there  be  a  want  of  correspondence  between  the 
difierent  parts  of  the  animal  economy.  The  hestrt  and 
arteries  being,  as  it  were,  the  regulators  ef  the  whole 
machine,  any  change  in  their  state  produces  a  cones- 
ponding  change  in  every  part  of  it ;  if  their  powers  be 
reptessed,  those  of  the  nerves  experience  •  similar  wod 
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Pf lOiiM.  Mpportwnate  its^pHBtkfrt,  <9o  that  although  the  body  may 
tm  \^^^  be  rendered  weak  and  inactive,  ve  have  no  specific  dia* 
eete  induQsd.  The  same  circumtiance  may  indeed  occur 
under  an  opposite  state  of  things^  the  increased  energv 
of  the  sanguiferous  system;  but  this  condition,  although 
not  necessarily  morbid,  is,  from  obvioua  causes,  very 
Ikble  to  beeome  so.  When  the  vessels  are  acting  with 
uousoal  fiiroe,  looil  derangement  in  their  minute  vea* 
sds  is  very  easily  produced,  and  irregularity  in  the 
fonetieos  of  the  brstn  and  nerves  ia  much  more  i^  lo 
oocur  from  an  excess  than  from  a  defect  of  power  in 
the  arteries  which  supply  then  wilh  their  means  of 
growth  and  suhsiatence.  Hence  the  popular  notion, 
that  there  is  a  state  of  high  health  and  vigour,  which 
borders  upon  disease,  end  fireqiiently  proves  to  be  its 
precursor,  appears  to  be  net  ^togeth«r  without  founda- 
tion ;  and,  aa  we  advance  in  the  eiamination  of  indivi- 
doal  diseaaea,  we  shall  meet  with  several  of  them, 
whidi,  aa  far  as  we  can  judge,  originate  firora  an  action 
or  a  condition  of  parts,  which  differs  from  that  of  health 
merely  in  its  excessive  degree. 
Cauaia.  ^^  ^'"^  genus  of  the  Phhjgiami  wetillot  to  id]op»» 

thic  inflammatory  fever,  which  we  have  named  Cauma. 
Although  nosologists  have  admitted  idiopathic  infiam- 
malory  fever  into  their  systems,  yet  its  existence  has 
been  questioned,  or  even  absolutely  denied,  by  many 
firactieal  writera  of  the  most  extensive  experience.  It 
seems  therefore  that  it  must  be  an  affection  of  very  rare 
oeeurrenee;  and  we  aeknowledffe  that  we. never  wit* 
nessed  a  decisive  and  well-marked  case  of  the  kind. 
Wehave^  notwidistanding,  retained  it  in  our  system, 
because  we  oeneetve  that  in  some  aituations  and  cir« 
cmstancea  it  is  at  least  a  possible  occunrence^  and 
still  more,  beeanse  it  fieqaently  exists  as.  a  sympathetic 
or  eonseouential  disease,  in  connexion  with  various  lo-- 
cal  affections ;  when  it  sometimes  becomes  the  principal 
tJbject  of  our  treatment,  and  even  daims  our  attention 
in  a  greater  degree  than  the  primary  disease  itself.  It 
nigM  be  a  curious,  and  not  usunteresting  subject  d 
inquiry,  whether  there  was  any  disease  among  the  an« 
eiei^s,  to  which  the  term  of  idiopathic  inflammatory 
Cever  was  strictly  applicable.  We  know  that  a  differ- 
ence of  climale^  and  ef  the  modes  and  habits  of  life, 
produces  a  corresponding  difference  in  the  phenomena 
of  disease ;  we  onserve  in  our  own  country  a  more  or 
kas  inflammatory  tendency  in  the  diflerent  classes  of 
itainhabitsnts,  according  to  their  residenoe  and  occupa* 
tions,  whether  they  wee  engaged  in  the  labours  of  agri- 
cakore,  exposed  to  the  incTemencies  of  the  seasons,  and 
paitaking  of  a  plun  and  oAen  scanty  diet,  or  confined 
to  the  sedentary  emplo3^ments  of  cmwded  cities,  in- 
haling their  impure  atmosphere,  and  sharing  in  their 
luxury  and  intemperance.  IM  mnst  be  admitted  that 
the  ancients  were  generally  placed  in  situations  which 
would  render  them  more  liable  to  inflammatory  affec- 
tions than  to  those  of  an  opposite  tendency ;  and  even 
in  modern  times  we  have  occasionally  epidssnic  levers^ 
which  exhibit  so  much  of  an  inflammatory  appearance, 
as  to  have  induced  CuUen  and  most  of  eiir  systematic 
writere  to  admit  the  existence  ef  «  mixed  or  hybrid 
disease,  exhibiting  in  its  comyneneement  the  symptoms 
of  inflammation,  mit  as  it  prooseds  in  ita  course)  era* 


gard  aa  sj^mpathe^,  are  not  in  reality  idiopathki  and- 
whether  the  local  affection  is  not  rather  the  consequence- 
of  a  pveviouB  state  of  general    febrile  estdtement^ 
which,  aeeovdiog  te  the  idea  that  has  been  aoggestod 


above,  cut  eearce^  exist  for  any  length  df  time,  or 
proceed  to  any  considerable  degrttf  without  settling 
u4)on  some  ctgan,  or  acting  upon  some  structure  mere  - 
than  the  rest  t  and  thus,  unless  the  medicd  attendant 
has  observed  the  whole  progress  of  the  affection  from 
ita  earliest  commencement,  will  lead  him  to  conceive: 
that  this  local  auction  was  the  oaiase  and  not  the  effect 
of  the  general  one. 

Although  there  is  no  morbid  state  of  the  system  with  General  ob- 
which  we  are  more  familiar  than  fever,  and  where  the  .servstions 
sjrmptoms  are  more  obvious  and  prominent,  yet  it  is  m  ^^  ^***'^* 
diaeaae  which  it  is  extremely  difioik  to  deflne.  It  varies 
so  much  under  different  circumstances  and  in  different 
cases,  its  phenomena  are  influenced  so  much  by  extei>« 
nal  causes,  and  by  the  peculiarities  attached  to  the  in* 
dividual,  that  there  is  scarcely  a  single  symptom  which 
we  can  point  out  as  characteristic  of  the  disease*  or  aa 
forming  one  of  its  pathognomonic  signs,  which  ia  not 
occasionally  wanting,  or  where  perhaps  even<the  oppo* 
site  condition  rnay  not  be  obseriw.  The  most  general 
and  invsriahle  indicatioos  of  fever,  are  increased  quick- 
ness of  the  pulse,  and  increased  heat  of  the  body.  But 
these  are  not  always  present :  the  pulse  is  sometimea 
unusually  slow ;  and  there  are  certam  stages  of  fever, 
or  even  some  fevers  dirough  all  their  atages,  where  the 
temperature  is  rather  diminished  than  augmented.  If, 
however,  we  conceive  of  an  aicute  and  well<-«narked 
state  of  fever,  consisting  of  those  ^mptoma  which 
characterixe  it  in  its  most  general  form,  we  mey  define  Definitlos. 
it  to  be,  a  disease  which  essentially  depends  upon  an 
altered  condition  of  the  pulse  and  the  temperature, 
accompanied  by  a  dtsturiaance  of  many  of  the  fiuio* 
tions,  by  uneasy  sensations  in  various  parts  of  the 
body,  and  by  a  diroinutioh  of  the  vital  powers. 

The  proxnnate  cause  of  £ever  has  been  one  of  the  Proximsfte 
most  fertile  sources  of  medical  speculation ;  and  ac«  cause, 
cording  to  the  prevmiing  doctrines  in  pathi^ogy,  dif* 
ferent  theories  of  fever  have  been  produced,  which, 
have  acquired  importance,  not  so  mucn  from  their  own. 
merits,  as  from  the  powerful   influence  which  they 
have  had  on  the  treatment  of  the  disease.     It  would 
carry  us  flu*  beyond  the  limits  prescribed  to  this  article 
to  examine  all  these  theories  in  detail ;   it  may  be  suf. 
fident  to  state,  that  while  the  doctrines  of  the  humoral 
pathology  were  received,  fever  was  ascribed  to  a  crude 
or  imperfecdy  concocted  state  of  the  fluids;  it  was- 
supposed  that  the  efforts  of  the  cxMistitution  wer^  di« 
rected  to  expel  this  noxious  matter  by  some  critical 
discharge,  and  that  the  object  of  the  practitioner  was 
to  co-operate  with  the  efforts  of  nature  in  the  produce 
tion  of  this  crisia.    To  this  theory,  which,  under  dif^ 
ferent  forms,  may  be  consklered  as  having  prevailed 
until  the  middle  of  the  last  century,  succeeded  the 
elaborate  hypothesis  of  spasm,  as  laid  down  by  Hoff- 
mann and  Cullen ;  diis  was  discarded  in  favour  of  the 
Brunonian  doctrine  of  debility,  which  has,  in  its  turn, 
given  rise  to  more  recent  opinions,  some  of  an  almost 
directly  opposite  tendency.    Of  these,  one  of  the  most' 
matured  and  the  most  plausible,  is  the  doctrine  that 
the  essence  of  fever  consists  in  a  certain  spedes  of  in« 
flamoaation :  but  this  idea  was  never  generally  adopted  ; 
it  was  confined  to  a  few  writers  in  this  country,  and 
even  here  has  been  nearly  superseded  by  a  still  later 
hypothesis  of  the  proximate  cause  of  fever,  that  it  es- 
sentially consists  HI  an  irregular  distribution  of  the 
contents  of  the  blood-vessels,  so  as  to  constitute  what 
has  been  termed  a  state  of  congestion  in  some  part  of 
the  sanguiferous  system. 

Thtf  mutability  of  opinion  has,  no  doubt^inegieat  ^'^"^ 
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ff  ongfiMtM  11  wi  tat  mpcfract  tlits  of  our  pft* 
AtAogj,  and  fiDm  the  &lte  nocioiis  which  wiere  eoter- 
tnwd  on  the  TwioBf  topioi  of  natnial  phiJooophy  m 
fgatnH^,  IS  won  ••  from  the  njedicioiis  epplkartiao  of 
n  to  the  phcnoBcni  of  Titality.  We  eoDoeive,  hov- 
evcTy  thet  uick  enora  hsve^  in  pof^  uttttk  froni  too 
gmt  a  desire  to  gcncnlise,  fion  a  wish  to  redooeto 
one  dass  actioM  wfaicfa  origiaate  fioiB  diffmDt  caaaes, 
and  depend  upon  the  derangement  of  dinercnt  parts 
of  the  animal  eoonomy.  No  ezpreanon  can  be  more 
▼ague  than  the  popnhnr  one  of  fever,  and  the  tedmieal 
terms  wliidi  are  cqoiraknt  to  it,  soch  9m  Pyrexia  or 
Febris,  are  scaweij  less  so.    These  affections  msf  all 


upon  the  idea  of  their  hoof  sH  of 

compose  the  complete  disease,  and  of  the 

neoessitj  of  assigning  a  cause  for  each  of 

showmg  how  they  are  necesssrily 

fnndamentallj  emneoes.    The  conchision  which 

would  dnw  from  these  remarks  is,  that 

search  fv  any  one  presimate  canse  cv 

pruxiuiate  cause  diners  in  €tnt  difloeut 

and  that  this  diflermce  probably  depenib  iqpon  a 

CTTpff  ifi  the  DiedtsnosnuF  and  yrfilinit 


to  ntciict. 


of 
be 


to 
the 


indeed  be  properW  placed  in  the 
sionef  a  system  of  nosology 9  becanae  we  conceive  that 
they  all  depend  open  the  deranged  adian  of  some  part 
of  the  sangoiferoos  qrstem ;  bvt  beyond  this  we  doubt 
whether  mare  be  a  sincle  dronmstanoe  necessarily 
common  to  the  whole  of  them. 

It  has  been  die  general  plan  with  writen  on  fever, 
to  regard  the  parosysm  of  an  hitermittent  as  a  tjrpe  or 
model  of  fever  absbactedly  considesed ;  and  ihty  have 
always  taken  for  grantecC  that  if  any  febrile  disease 
which  came  before  them  dificred  materially  from  this 
paroxvsm,  it  was  owing  to  some  caose  interfering 
with  Its  regular  progress,  or  disguising  its  real  nature. 
In  the  fulry  formed  tertian  there  are  obviously  three 
cUstinct  sets  of  operations  or  stages,  which  always  pro- 
ceed in  the  same  order,  and  appear  to  bear  to  each 
other  the  relation  of  cause  and  eflFect  The  disease 
commences  by  the  cold  stag^,  in  which  there  is  an  ap* 
pearance  of  diminished  action,  not  only  of  the  blood* 
viessets,  but  of  every  part  of  the  system ;  this,  afUr  a 
certain  period,  is  succeeded  by  the  hot  stage,  of 
which  an  incrmsed  action  in  the  vessels  forms  the  most 
prominent  feature,  and  the  whole  terminatea  by  the 
stage  of  perspiration,  which  seems  to  be  the  crisis  of 
the  complaint,  restoring  the  balance  of  the  circulation, 
sand  bringing  back  the  system  into  its  ordinary  condi- 
tion. In  viewing  this  succesnon  of  phenomena,  we 
are  impressed  with  the  ideas  that  the  primary  cause  of 
the  paroxism  is  somethii^  of  a  sedative  nature,  that 
this  sedative  operation  in  some  way  prodiiees  a  state 
of  increased  action,  and  that  the  cutaneous  discharge 
which  terminates  the  disease,  is  a  necessary  step  m 
the  series  to  restore  the  droulstion  to  its  heuthy  con^ 
cUtion.  As  these  successive  events  appear  to  be  ne- 
cessarily connected  together,  w«  are  almost  unavoida- 
bly led  to  speculate  upon  the  nature  of  their  connexion, 
to  show  how  the  sedative  operation  of  the  primary 
cause  induces  the  subsequent  re^^ction,  and  how  this 
is  again  relieved  by  the  cutaneous  discharge.  Provid- 
ed we  con6iie  our  speculations  within  due  limits,  and 
do  not  permit  ourselves  to  be  misled  by  fiilse  analogiei^ 
or  by  imperfect  experience,  there  cannot  beamorele* 
gitimste  obiect  of  research. 

We  are,  however,  much  disposed  to  believe,  that  we 
have  transgressed  the  bouiun  of  correct  deduction, 
•iwijt  the  when  we  have  applied  the  phenomena  of  intermittent 
fevers  to  fevers  rf either  descriptions,  and  have  assumed 
it  as  A  principle,  that  they  must  all  of  them  necessarily 
consist  of  the  tluree  stages ;  at  that,  where  anv  of  these 
stages  is  wsnting,  it  depends  upon  some  incidental  cir- 
cumstance, and  must  be  regarded  as  a  deviation  ftom 
the  natural  order  oS  things.  We  confess,  that  we  have 
been  led  to  take  a  different  view  of  the  subject,  and  to 
jr^ard  the  succession  of  the  three  stages  as  not  being 
essential  to  any  form  of  fever  except  the  intermittent; 
and,  tlieref<»e,  that  H^  tbeories  which  h»ve  proceeded 
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Waving,  however,  the  fkrthwr  conaidsration  of  the 
proximate  cause  of  fiever  genenfly,  we  shall  psuceed  to 
describe  its  symptoms,  begmnmg  wivh  thooe  of  mflam- 
matoiy  lever,  whidi  stands  the  fitfat  in  oar  ay  stem. 
These  we  shall  consider  as  ther  acaaat  in  their  most 
usual  form,  when  comMTted  with  acute  local  iiiHainiiia- 
tion.  Upon  dus  principle,  themfine,  we  m^  not  to  re- 
gard the  description  as  the  *of^irt  of  a  mere  hypotne- 
tical  or  suppositious  diarase,  but  radicr  as  die  abstnct 
form  of  an  affection  iHiicfa  fiftpimdy  occurs,  aWwugh 
with  various  modificstions  and  qwcific  diHocnoes, 
whidi  will  be  noticed  when  we  treat  of  the  diiiereni 
species  of  the  mcgmasise. 

Reforing  to  our  general  definition  of  febrile  disemea,  DcccHpioi 
which  was  given  abovej  we  may  designate  Cauma  aa  a  of  Cau&i. 
fever  chaiacteriaed  by  a  great  increase  of  tenmcntnie^ 
by  a  frequent  and  hard  pulse,  and  by  marks  of  unuamd 
excitement  in  the  whole  of  the  aangiiiferaus  system.  In 
offering  this  definition,  we  have  proceeded  upon  die 
pinciple,  that  in  the  proper  inflsmmaUiry  fiever  there 
IS  no  cc^  '^f^  *"*  ^'^  ^^  diBCBse  does  not  commence 
with  a  state  of  diminished  energy ;  but  that  the  exciting 
cause,  whatever  it  be,  immediately  produces  an  inoreas- 
ed  action  of  the  sangnifimus  system,  manifiested  fay  the 
state  of  the  pulse,  and  the  temperature  of  the  surace. 
We  are  induced,  therefore,  to  regard  the  exdtilig  cause 
as  diiecdy  stimulant,  or  as  producing  a  diiecdy  stimu- 
lating effect ;  and,  of  course,  that  the  increased  excite- 
ment, whidi,  in  intermittents,  oonstitntes  the  second 
stage,  and  is  supposed  to  be  the  oonaequenceof  the  pre- 
vious state  of  dimiiushed  action,  is  here  the  first  sti^, 
or  the  primary  operation.  In  those  caaes  whidi  ap- 
proached the  most  nesrly  to  idiopathic  Cauma,  such  mB 
the  fever  induced  by  exposure  to  sdar  heat,  by  excessive 
exercise,  or  by  receiving  into  the  stomach  la^  quanti* 
ties  of  distilled  spirits,  we,  in  fiict,  observe  Ho  o^ 
stage;  and  we  conceive,  that,  had  we  mA  been  in- 
iuenoed  by  a  preconceived  theory,  we  ^ould  never 
have  supposed,  that  the  opecation  m  these  causes  vottld 
have  been  different  in  this  instance  firom  what  it  is  in 
all  other  cases,  where.it  is  obviously  stimulating.  It 
ma^,  indeed,  be  difficult  to  trace  the  chain  «f  morbid 
actions,  l^  which  an  inflammation  in  the  lungs  excites 
a  ^[cnend  sympathetic  fever,  nor  do  we  pretend  to  un- 
veil this  mystery;  but  we  see  nothing  either  in  the 
cause  or  the  effect  which  should  induce  us  to  suppose 
that  the  first  operation  is  sedadve« 

The  symptoms  of  Cauma,  whiftever  idea  we  may  e»-  Dependt 
teriain  of  its  nature,  or  of  its  cause,  are  those  of  cscite-  upon  cs- 
ment  in  the  sanffuilerous  system.   The  pulse  is  increas-  citemeoi.i 
ed  in  force  and  m  frequency ;  the  cutaneous  vessels  are  ^^  '■'^ 
tuigid;  while,  aft  the  mme  time,  the  increased  tempo-  ^^'^^^ 
rature  of  die  surfkoe  indiestes  that  they  are  in  powerful 
action.    A  remarkable  circumstance  in  th^  condition  of 
the  cutaneous  vesseb  is  the  diminutiMi  of  the  pers|»- 
rabk  matter,  as  mdicat^l  by  diyness  of  the  surfroe  ; 
and  although  it  is  perbtqps  not  very  obvious  in  what 
way  an  increesfd  ACtisanof  e  set  of  vessds  sbouU  diiBi<* 
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Prtetice.  xdA  their  natimJ  fanctions,  yet  vufiduft  dreumstnaoes 
in  the  «iinn«l  economy  1^  ns  to  conclude  that  this  is 
die  case.  Wehenceinfer^  that  the  same  increase  of  ac- 
tion occurs  in  all  the  other  c^illary  vessels;  for  we  ob- 
serve the  same  state  of  imperfect  elaboration  or  defec- 
tive quantity  in  their  secretions  and  excretions,  and,  in 
some  cases,  the  same  dryness  and  heat  in  the  internal 
parts  as  on  the  sur&ce  of  Ae  body.  Among  the  ex- 
cretions, botfi  frc»n  its  quanthy,  and  from  the  ready 
means  whidi  we  possess  of  making  observations  upon 
it,  the  urine  has  always  been  an  object  of  attention  m 
&brile  diseases.  Ald^ough  we  are  not  now  in  the  habit 
<yf  observing  its  minute  dianges  with  as  much  nicety  as 
was  done  m  former  times,  we  still  consider  it  as  a  valu- 
able means  of  ascertaining  the  nature  of  certain  dis- 
eases, as  well  as  of  forming  a  judgment  of  their  proba- 
ble event.  In  inflammatory  rever  the  urine  is  scanty 
and  high  ccdoured,  the  latter  circumstance  being  proba- 
bly the  direct  dfect  of  the  former ;  thus  indicating, 
that  the  capiUaries  of  the  kidney  partake  of  the  same 
state  of  excitement  with  the  other  minute  vessels. 

The  same  state  of  excitement  appears  to«xist  in  the 
minute  vessels  which  belong  to  tne  organs  of  sense. 
Where  we  have  the  most  dir^  means  of  observing  their 
condition^  as  in  the  eye,  we  perceive  the  comfsa  to  be 
rendered  turgid  by  die  increased  capad^  of  its  arte- 
ries, while  the  incre&sed  hea^  and  the  mater  sensibili- 
iy  of  tiie  oKgai^  to  the  impression  of  light,  are  to  be  re- 
ferred to  die  same  state  of  increased  activity  of  the  vas- 
cular system.  It  appears^  indeed,  that  this  unusual 
sensibility  of  the  oigan  depends  more  upon  the  greater 
quantity  of  arterial  blood  which  is  sent  to  it,  than  upon 
any  alteration  in  the  state  of  the  nervous  power  itself; 
for  the  cerebral  functipna  are  little  affected,  so  that 
there  is  seldom  any  degree  of  delirium  except  in  die 
later  stages  of  die  disease,  or  when  it  has  existed  widi 
peculiar  violence.  Perhaps,  were  we  thoroughly  ac- 
.quainted  with  all  the  circumstances,  we  should  find, 
diat  in  diose  cases  where  the  fiinctkmw  of  the  brain 
have  been  derai^^  in  Cauma,  there  has  always  been 
some  local  affection  of  the  brain. 

There  is  one  symptom  of  inflammatory  fever  which 
is  usually  reg^ed  as  pathognomonic,  the  theory  of 
which  is,  however,  obscure ;  we  refer  to  the  state  of 
the  blood  when  drawn  from  the  veins,  especially  the 
existence  of  the  yellow  crust  on  the  upper  surface  m.  the 
eoegulum,  forming  what  has  been  called  the  bufly 
€oat  This  appearance,  which  is  produced  by  a  oer- 
,tain  peculiarity  in  the  coaguladon  ot  the  fibrine  of  the 
.blooa,  so  as  to  permit  the  red  parddes  to  separate  from 
it,  however  difficult  to  explain,  is  to  be  raoarded  as  an 
established  matter  of  fact,  the  oennexion  of  which  with 
a  well-marked  condition  of  the  system  has. been  ooiv 
reedy  ascertained,  and  whieh  may.  therefore  be  em- 
ploved  as  a  means  of  directing  us  both  in  our  diagnosis 
and  in  our  practice,  although  we  may  be  entirdy.  igno* 
rant  of  its  proximate  cause. 

With  respect  to  the  exdting  causes  of  Gauma,  it  will 
be  evident,  from  what  has  bmi  said  above,  that  as  the 
disease  usudly  presents  itself  to  us,  merely  sympathe- 
tic of  some  other  affection,  it  is  to  be  regarded  as  die 
effect  of  this  primary  disease.  We  have,  nowever,  al- 
ready suggested,  that  this  idea  may  hafve  been  oarried 
too  far,  and  that  there  may  be  some  cases  in  whidi  this 
latter  is  rather  the  effect  than  the.  cause.  But  this  is  a 
point  of  not  much  practical  importance ;  for,  in  what- 
ever way  the  disease  may  have  originated,  and  what- 
ever relation  the  local  and  the  general  affection  may 
heat  to  each  other,  the  mode  of  treetment  is  theeame. 
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ThiB  oonstlttttea  what  has  been  termed  the  antifAlog is-    Practice, 
tic  plan,  and  condsts  primarily  in  the  two  points  of  ab-  '»— ^  i^  »« 
stracting  fitoia  the  body  a  portion  of  the  contents  of  the  Ti^aiment. 
vascular  system,  and  in  removing  all  the  drcumstances 
which  tend  to  excite  the  action  of  the  vital  pchirerBC 
The  first  of  these  objects  Is  accomplished  by  various 
kinds  of  evacuations,  of  which  the  most  important  are', 
the  detraction  of  blood,  and  the  operation  of  purga* 
tives.  Bloodletting  and  purging  mav  be  regarded  as  the 
most  powerful  mwlical  agents  of  which  we  are  in  pos- 
session.   They  are  of  easy  application,  decisive  in  their 
action,  and  seem  immediately  to  produce  the  desired 
effect,  without  the  intervention  of  any  secondary  ac- 
tion which  may  interfere  with  the  primary  one.    The 
second  object  in  the  treatment  of  Cauma,  the  removal  ci 
what  may  tend  to  exdte  the  vital  powers,  is  to  be  ao- 
ooipplislied  by  an  attention  to  diet,  which  must  be  li- 
mited in  quantity;  and,  with  respect  to  its  qualit]^, 
muist  be  of  the  least  stimulating  kind.  We  are  to  admini- 
ster coding  drinks,  assiduously  to  afibrd  a  regular  supply 
ef  firesh  air,  and  to  avdd  all  unnecessary  exercise  Doth 
of  mind  and  body.    Unless  it  may  be  required  for  the 
removal  of  any  accidental  symptom,  there  appears  to 
be  no  internal  medidnes,  except  purgatives,  which  can 
be  considered  as  essential  to  the  cure  of  Cauma.    Sudo- 
rifics  were  given  upon  a  false  theory,  and  seem,  in 
reality,  to  have  been  rather  injurious  than  salutary; 
and,  vrith  respect  to  the  whole  class  of  diluents  and  re- 
frigerants, there  is  none  equally  grateful  to  the  sensa- 
tions of  the  patient,  or  equally  efficadous,  with  some 
of  diose  domestic  preparations,  the  merits  of  which  de- 
pend upon  thdr  power  of  quenching  thirst,  and  of  dr- 
mimshmg  the  excessive  temperature  of  the  body.    £x«- 
temal  cold  is  a  remedy,  the  effect  of  which  is  powerful, 
and  in  many  cases  undoubtedly  benefidal,  yet  its  use 
requires  considerable  caution.  Cold  air  is  always  grate- 
ful, and  perhaps  never  hurtful ;  but  there  are  certain 
conditions  of  tne  system  in  inflammatory  fever  where 
die  application  of  cold  fluids  to  the  whole,  or  any  part 
ef  the  surface  of  the  body,  is  scarcely  admissible.  Thia 
obviously  depends  verv  much  upon  the  nature  of  the 
afiection  with  which  the  fever  is  connected,  and  must 
therefore  be  particularly  noticed  in  the  remarks  which 
will  be  made  upon  the  treatment  of  the  different 
phleffmasise.    Upon  the  whole,  with  the  exception  of 
bloodletting  and  purging,  the  treatment  of  Cauma,  con- 
siderod  in  die  abstract,  is  rather  negative  than  positive, 
consisting  more  in  diminishing  the  natural  actions  of 
the  system,  than  in  attempting  to  induce  any  new  or 
dtered  condition  of  it; 

Sect.  II.    Pfikgmaske;  Topical  Inflammations  aUend" 

ed  with  Fever, 

Our  second  genus  of  the  Phlogismi  consists  of  the  Pbleg- 
PhlegmasisB,  or  those  diseases  which  originate  in  the  mafilis. 
inflammation  of  some  viscus,  which  is  attended  with 
fever.  This  may  be  consideml  as  a  natural  genus,  in 
which  it  is  probable  that  the  diseases  all  depend  upon 
the  same  proximate  oause,  the  symptoms  being  modi- 
fied by  those  drcumstances  that  necessarily  attach  to 
each  part,  in  consequence  of  the  peculiar  nature  of  its 
functions,  its  anatomical  structure,  or  its  relative  im- 
portance in  the  animal  economy.  The  greatest  num- 
ber of  die  Phlegraasfse  have  their  seat  in  what  is  term- 
ed the  viscera ;  a  set  of  bodies  which  it  is  not  very 
easy  to  diaracterixe  by  any  common  properties,  except 
that  they  consist  of  a  basis  of  membrane,  to  which  is 
^anpemddeddtber- secreting  or  al)sorbent  vessels,  nepw- 
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kPractiee.  you«  matter^  musciilar  fibres  or  glands,  aeocyrdini^  to 
'  the  functions  which  they  respectively  exereifieu*  Not* 
withstandingy  however^  the  great  diversity  in  thestru^ 
ture  of  the  parts,  there  is  a  considerable  similarity  in 
the  symptoms  which  arise  from  an  exceasive  action  of 
their  capillary  arteries ;  a  circumstance  which  affords 
some  reason  for  supposing  that  the  primary  seat  of 
disease  is  rather  in  the  memtoinous  pareachyna  which 
is  common  to  them  all,  than  in  the  specific  ingredient 
which  belongs  to  each  of  them  individually.  Yet  it 
must  be  confeasedy  on  the  other  hand«  that  mere  mem* 
branous  matter  possesses  less  vttality,  or  less  of  the 
powers  which  belong  to  animal  li^,  than  many  other 
pait's  pf  the  system ;  and  that  simple  membrane^  when 
not  forming  a  part  of  some  viscus,  or  connected  with 
some  specific  structure,  is  not  very  liable  to  infianma- 
tion ;  and  the  iufiammation*  when  it  does  exist,  prc^ 
duces  much  less  general  disturbance. 

The  fever  which  supervenes  in  the  Phlegraaaise  is  of 
the  inflammatory  type,  of  the  kind  which  we  denomi- 
nate Cauma,  consisting,  frooi  the  commencement,  of  an 
increased  excitement  of  the  sanguiferous  system.  In 
addition  to  the  symptoms  which  indicate  the  presence 
of  this  febrile  state,  the  PhlegmasisB  are  characterized 
by  topical  pain,  corresponding  to  the  part  immediately 
affected^  together  with  an  irregular  action  of  its  funo- 
tlons ;  and  in  consequence  of  the  connexion  which  sub^ 
msts  between  the  different  parts  of  the  animal  machine^ 
k  freqtt^tly  happens,  that  the  derangement  of  thefuno- 
tjon  pHmarUy  affected  produces  soma  change  in  an* 
other  OTfin,  which,  although  only  sympathetic  or  coi>- 
aequentiaU  is  equally  uniform,  and  perhaps  more  obvi- 
ous and  characteristic  than  the  primary  effect.  In  treaa- 
ing  of  the  various  species  of  the  Phlegmasise,  we  shall, 
for  the  most  part,  tbllow  the  order  of  loc^l  situaticm, 
beginning  with  the  head,  proceeding  to  the  parts  con- 
nected with  the  throaty  neck,  and  chest ;  and,  lastly,  to 
the  viscera  of  the  abdomen  and  the  pelvis. 

Before,  however^  we  proceed  to  the  description  of  the 
Phlegmasise,  it  may  be  proper  to  offer  a  few  observa- 
tions upon  topical  inflammation.  Topical  inflammation 
produces  effects  which  are  o£  so  peculiar  a  nature,  and 
exercise  so  powerful  an  action  upon  the  system  at  large, 
that  many  attempts  have  been  made  to  form  a  theory  of 
its  proximate  cause.  These  theories,  like  all  other 
speculations  in  pathology,  have  been  founded  either  up- 
on iallacious  principles,  or  deduced  from  some  imperfect 
analogy,  so  that  they  have  successively  fallen  into  dia- 
credit,  and  have  been  succeeded  by  some  more  novel 
idea,  wfiich  was  more  consonant  to  the  fashionable  hy>- 
pothesis  of  the  day,  or  attracted  attention,  as  being  di- 
rectly opposed  to- the  one  which  it  was- intended  to  su- 
persede. The  humoral  pathologists,  according  to  their 
principles,  ascribed  inflammation  to  a  morbid  state  of 
the  blood,  and  the  mechanicians  to  a  wtot  of  oorTes-i 
pondence  between  the  siae  of  the  particles  and  the  dia- 
meter  of  the  vessels.  The  Cullenian  theory  of  ifliflai»* 
mation  was  founded  upon  the  notion  of  spasm  of  the 
capillary  arteries ;  to  this  succeeded  the  hypothesis  of 
increased  action  oif  the  vessels ;  and  lately  a  directly  cooh 
trary  opinion  has  been  started,  that  the  symptoms  of  in- 
flammation are  best  explained  upon  the  supposition 
that  the  vital  powers  or  the  minute  arteries  are  dimi- 
nished. We  believe,  that  strong  objections  may  be 
urged  against  each  of  these  thi»ries ;  and*  upon  the 
whole,  we  are  disposed  to  think,  that:  we  are  scarcely 
yet  in  possession  of  a  sufficiently  correct  knowledge  of 
Che  nature  pf  the  powera  of  the  sanguiferona  ^atem,  to 
enable  us  to  solte  the  problem.    We  shall  tfccrefiaae 
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oonsidef  thM  poiitl  as  stSl  undecided,  and  shall  satisfy 
ourselves  with  assuming  the  existence  of  a  certain  train 
of  events  which  constitute  infiamroation,  withoMt  a^ 
tempting  to  explain  its  proximate  cause. 

The  phenomena  of  topical  inflammation  msf  be  Sjmptomf. 
briefly  characteriaed  by  the  turgesieenceof  the  capillary 
blood  vessds,  aooompanied  by  l^t,  pain^  and  redness  of 
the  part.  These  are  all  the  syvnptonia  that  art  essential 
to  ki  when  it  exists  in  its  oidinary  form  and  its  most 
usual  seat,  bat,  as  in  other  cases,  its  symptoms  arc  ea»i 
siderably  modified,  both  by  the  degree  of  its  violencB^ 
and  the  part  which  it  afiects.  As  a  general  prtnciple» 
it  may  be  stated,  that  every  part  of  Sie  body  is  liable 
•to  be  inflamed,  but  we  find  it  to  occur  the  moat  fr^ 

auently  in  the  parts  which  partake  the  most  lai|*elv  of 
le  powera  of  life,  such  as  the  muscular  filnre^  the  skin, 
Ihe  glands,  and  the  secreting  meosbrahcsb  The  dense 
•membranes,  and  even  the  bones,  are,  however,  by  no 
means  exempt  from  it,  although  from  their  mechanical 
structure,  they  are  necessarily  precluded  from  exhibit- 
ing the  smne  symptoms  with  the  so(W  parte  ;  so  thait  it 
is  rather  mere  from  analogy,  or  from  taking  into  ac- 
count a  variety  of  accompanying  ctrcumstances*  than 
from  the  actual  phenomena,  that  we  judge  of  this  aflee- 
tion  of  the  solid  parts.  This  diversity  of  structure  and 
-of  actions,  produces  a  oorrespondinff  diversi^  of  trea^ 
-ment,  but  tne  general  principle  is  Jtne  same,  to  rednoe 
tile  qtiantity  of  fluid  in  the  inflamed,  part,  and'  to  obviate 
all  causes  of  excitement. 

Sect.  III.     Phreniiu;   Injlamnuitionafthehram, 


The  first  species  of  Pblegarasia  that  we  ahall  notice  is  Phiesitii^ 
the  inflammation  of  the  brain,  denominated  PhrenitUL 
Ahhough  this  disease  bears  a  conspicuous  place  in  all 
systems  of  nosology  and  of  practice;  yet,  in  this  country 
at  least,  its  existence  as  an  idiopathic  affection  is,  we  0Qi»i 
ceive*  very  dubious.  Cases  are  indeed  occastenjUly  seea^ 
•in  whrch^  after  a  violent  inflammatory  fever,  the  brain  ia 
found  upon  examination  to  exhibit  marka  of  iacreasod 
excitement ;  but  here  it  may  be  questiooed,  whether 
the  fever  be  not  the  peimary  disease,  and  the  state  of 
the  brain  the  efiect  of  some  accidental  determination  of 
blood  to  that  organ.  We  have  acconnts  of  the  state  of 
the  brain  in  hot  cUmates,  which  appears  to  be  directly 
induced  by  the  action  of  the  sun's  rays  upon  the  head: 
the  vessels  of  the  brain  and  iu  membranes  are  here 
fitrond  to  exhibit  the  most  decisive  marks  of  inflanmuN 
tory  action,  and  we  have  all  the  symptoms  of  caunut^ 
wluch  may  be  supposed  likely  tn.  originate  from  sueh  a 
local  alKection.  Perhsps  these  cases  ought  to  be  coOk 
sidered  rather  as  examples  of  the  operation  of  mecha^ 
nical  injury,  similar  or  analogous  to  the  effect  of  hemt- 
ing  substances,  applied  to  any  other  part  of  the  surfiaoa^ 
than  to  the  operation  of  a  cause  producing  an  actioii 
through  the  intervention  of  the  vital  powers.  But,  not 
to  dwell  upon  this  question,  which  may  be  thought  to 
refer  more  to  a  verbal  than  to  an  actual  difference,  we 
shall  proceed  to  point  out  the  leading  characters  di 
phrenitis^  without  regardii^  ita  origin,  or  inqoirtng 
whether  it  be  an  idiopathic  or  a  sympathetic  aflec- 
tion. 

Phrenitia  is  dBUMMrterised  by  acute  pain  of  the  hcai^  Syinptsa<> 
attended  with  tfaiwbfam^  of  the  Ikege  arteritoa ;  distension 
of  the  blnod-vesseb,  aa  indicated  1^  redness  of  the  ikee 
and  of  the  eyes;  intalcinnce  of  l%ht  and  of  scmnd; 
watdifblness  or  diaturbed  sleep ;  paroxysms  of  viotont 
delirium,  aecompaiiied  by  all  the  syuptoma  of  acute 
We  faaac^  hi  aama  dtgnt^  anticipated  our  ob- 
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Practice,    servations  upon  the  canses  of  plirefiilis.  BelMving  it  to  be  -  bowdt  aie  to  l)e  sedubiMljr  fMipIoj^/  ami  become  tbo    Fractro^. 
^  alroostalwayssympathedciweoonceivethaittheflappoaed  fnoMimportantin  oroportion  to  theTiolenoeofthedis-  ' 
'  exciting  canws,  such  as  Tiolent  passions,  exeessire  exer-  ease.    It  nay  be  doubted  whether  any  benefit  is  to  be 
'eise,  the  immoderate  use  of  ardent  spirits,  Ac.  operate  ^expected  from  tbe  external  appUcatioo  of  cold  to  the 
by  exciting  a  state  of  genehd  fever,  of  wtucfa  tne  in-  bead ;  bat  if  it  prove  grafeefol  to  the  sensations  of  tbe 
fiammation  of  the  brain  is  merely  an  efibet     Many  of  patient,  there  seeaas  to  be  no  oinection  to  its  use.  Blia- 
the  causes  which  have  been  assigned  for  phrenidy  sudi  ters  we  oonceive  to  be  a  more  doubtful  remedy.    The 
as  t3ie  cessation  of  the  menstrual  ^eehav^^  tbe  heal-  irritation  which  they  excite  is  certainly  un&voumbb ; 
rng  of  old  ulcers^  and  other  anekgons  cironmstanoes,  and  it  may  be  questioned  whether  it  be  counteracted  by 
whidi  may  be  supposed  to  operate  by  pniadng  some  any  beneficial  effect  which  they  can  have  upon  the  con- 
change  in  the  determination  of  the  blood  to  the  differ-  tents  of  the  skull,  when  applied  to  the  surface  of  the 
ent  part^  of  tfie  body,  we  regard  as  dtogetherhypc^the-  -head.    Opiates  we  consider  to  be  inadmissible:  tfaey^ 
tical,  and  without  any  foundation.  tend  ratber  to  increase  than  to  allay  the  imfiammatory 


Phrenitu        Theie  isan  important  pathok^lieslinqaiiyresnectii^  atstte  c»f  the  system ;  and  when  the  disease  is  subdued 

and  mania/ Ae  connexion  between  phrenitis  md  mania.    Inflam-  by  other  means,  sleep  is  generally  procured  widioat 

how  con-     maticm  of  tbe  brain  produces  delirium ;  and  the  brains  their  asaialanee. 

necied.        of  those  who  have  been  affected -v^tli  mental  diseases       ^         ,,,      •  >•  .>.,*»         ,        t    *,   , 

^uently  exhibit  marks  of  morbid  excitem^t.    Are       Sect.  IV.    Infammatumjfike  PwrU  aboui  the  Ned 
we  then  to  resard  die  one  aflection  «b  the  canae  of  the  •"^  TkroaL 

other  >    We  have  little  heskatton  in  repiying  to  this        Turn  four  next  Phlsgmasis  consist  in  die  inftmmi^  PsroMti»- 

question  in  the  ne^tive.     How   far  any   ph;^sioal  iion  of  die  psrts  about  the  neck  and  throat,  of  which  thoaa 

change  in  the  brain  is  essendal  tomanie^  or  what  is  the  that  are  aofficiendy  well  marked  to  be  ic»arded  as  distinct 

nature  of  this  change,  will  be  considered  in  a  Arture  diseases,  are  psrotitis,taBaillitis,laryngmsraxidtradiiti8; 

part  of  the  article;  but  so  far  as  lespects  die  present  the  inAimmation  of  the  parotid  gland,  the  tonsils,  the 

inquiry,  it  seems  very  obvious  that  innammadon  of  the  larynx,  and  the  trachea,  respectively.    The  infiainm»- 

brain  and  mental  derangement  bear  no  pfopordon  to  tion  ef  tbe  parotid  gland  is  a  diseaae  that  ooeurs  chiefly 

'each  other.    Indeed,  we  may  go  ao  far  as  to  say  that  among  children.    It  ia  epidemic,  and  appears  to  be 

the  disdnct  appearance  of  infiammation  may  often  serve  ^contacioDS,  and^to  have  the  pru|ierty  of  oocurrmg  onee 

ns  a  diagnostic  between  phrenitis  and  mania;  towhaU  onty  daring  tlKlile  of  the  individua].    Thesetwolat- 

«ver  dmry  we  migr  form  upon  the  subject,  the  djm^  ter  drcnmstanoes  are  supposed  to  be  established  as  mat- 

toms  of  high  excitement  in  the  vessels  of  the  brain,  ttad  ters  of  lact,  akhongh  it  la  certainlv  diiicult  to  account 

Ihe  violence  of  the  general  iever,  are  sufficient  to  indfi^  fer  them  upon  any  analogy  with  otherdiaeases  that  poa- 

tate  that  the  disease  is  essenddiy  inflaimnatoiy,  and  -sess  these  characters.    "Hie  symptoms  of  parodtis  ne 

tlmt  die  mental  afl^Ktion  is  only  consequential.  auffidendy  obvious,  and  immediately  arise  from  the  en- 

Treaunent.  Infiammation  of  the  brain,  however  produced,  must  hu'genent  of  the  part  by  the  distensien  ef  its  vesseb,  or 
always  be  regarded  as  a  very  dangerous  disease,  and  fusion  into  the  oellular  substance^  There  is  a  oori- 
one  which  requires  the  most  prompt  and  decisive  treat-  ous  circumstanoe  connected  with  this  consphunt,  whicfa^ 
pent.  Fortunately,  however,  the  plan  to  be  pursued  like  those  mentioned  above,  is  proved  by  numerous  ob- 
is simple  and  direct,  so  that,  when  its- existence  is  once  servadons^  that  if  the  tumour  of  the  sUnd  be  preni»- 
ascertained,  we  have  only  to  consider  of  the  extent  to  turely  rqielled,  inflammation  and  awelling  of  the  testea^ 
whidi  our  remedies  are  to  be  carried.  It  consista  in  occur.  It  has  been  aaid,  but  we  think  upon  less  deoi* 
'  the  strict  antiphlogtsdc  system,  in  the  free  use  of  the  aive  authority,  that,  in  the  female  subject,  die  repulsion 
various  means  of  depletion,  and  in  carefully  abstaininff  cf  tbe  tumour  produoea  an  analogous  aftcdon  of  the 
firom  an  means  ofirritadon.  Copious  blood-letting  is  mamma.  Tbe  complaint  genendly  condnues  about 
'  the  grand  remedy  upon  whidi  we  are  to  depend,  in  the  four  days,  and  is  attMided  with  a  degree  of  general  fis- 
form  of  general  bleedinp^  iirom  the  veins  of  the  arm,  ver,  but  it  is  seldom  so  violent  as  to  require  any  acdve 
opening  the  jugular  vem  or  the  temporal  artery,  ac-  medical  treatment.  The  mild  andfrfilogistic  plan  ia 
cording  to  the  particular  circumstances  of  the  case,  toge-  the  one  that  we  must  pursue.  We  must  cautiously 
ther  with  the  use  of  leeches  or  the  scarificator.  Each  of  guard  the  part  against  external  cold,  in  <yrder  to  pre-. 
these  methods  of  discharging  the  contents  of  die  san-  vent  the  above-mendoned  metastosis.  Should  thk  take 
guiierous  mtem  have  their  peculiar  advantages ;  but,  riaosi  the  testes  or  the  mammse  must  become  the  ob- 
as  a  general  principle,  it  may  be  stated  that  the  detrac-  jects  of  attention ;  and  in  propordon  to  the  importaaoe 
tion  of  blood  from  the  veins  oF  die  arm,  although  it  of  these  organs,  our  pracdoe  must  be  prompt  and  vi- 
may  appear  a  less  direct  means  of  relief,  is  found  to  be  gorons. 

uldmatdy  the  most  effectual,  and  is  to  be  chiefly  trust-        Tonsillfds,  or  iniamnsadon  of  die  tonsils,  nmy  be  ea-  TootUlitls. 

ed  to  for  the  complete  removal  of  die  disease.     The  sily  detected  by  the  kical  pain  and  the  diCcuIty  of  dcu 

openfaig  of  the  temporal  artery,  or  the  applicadon  of  ffludon,as  well  as  by  the  inspection  of  tJie  parts.    Un« 

leeches,  may  be  useful,  or  even  necessary,  ibr  the  re-  kss  it  be  in  an  advanced  sisge,  these  ciNwnstances  suf^ 

'  moval  of  pain  or  odier  urgent  symptoms ;  but  dicr  fidently  distinguish  it  fhmi  the  affection  of  the  throiit, 

should  never  be  permitted  to  supersede  general  Meed-  to  be  herealUr  described,  wbich  ensts  in  scarlatina,  and 

ing.     It  is  found  that,  in  this  and  aH  other  analcgoiis  in  aU  well-marked  cases,  we  have  a  farther  means  of 

cases  of  acute  infiammadon,  the  manner  in  which  the  discrimmation,  by  the  nature  of  the  acoonipanytng  fe. 

blood  is  discharged  is  of  considerable  importance,  even  ver,  which,  in  tonsillitis,  is  of  the  inflammatory  type, 

more  than  the  quandty  abstracted ;  a  certain  number  Tonsillitis  nsay  also  be  disdngui^ed  from  scariattwi  by 

of  ounces,  taken  away  by  a  lar^  opening,  being  more  die  absence  of  the  cutaneous  erupdon,  which  forms  a 

efficacious  in  altering  the  condidon  of  the  system,  and  diancterisdc  symptom  of  the  hitter,  as  w«ll  as  by  the 

subduing  the  inflammatoiy  diathesis,  than  even  a  greaU  exciting  cause.     This  appean  tobe  always  exposure  to 

er  number  drawn  off  slowly  through  a  small  opening,  cold  ;  but  ft  is  a  disease  whidi,  when  it  hM  once  exisU 

Abstinence,  perfect  rest,  and  the  free  evacuadon  of  the  ed  in  a  vident  degree,  is  very  liable  to  racur,  ftam  m 

VOL.  Xlll.  PART  II.  4  y 


722 


MEDi 


^Practlcg.  applicstion  •of  the  tx&Atg  -cnwe,  so  «Ught  as  almoat  to 
^""rif"""''-eicape  observntion*  The  fever  which  accompanies  the 
s  inflammation  of  the  tonsils,  is  often  considerable ;  and 
•  the  affection  itself^  although  it  cannot  be  considered  as 
t^of  a  dangerous  tendency,  becomes^  from  its  connexion 
with  the  organs  of  respinSion  and  de^plutition^  highly 
distressing*  and  requiresvthe  active  antiphlogistic  treat- 
:  ment ;  the  degree  to  which  this  Is  to  be  carried  depend- 
ing  entirdy  upon  the  urgency  of  the  sjrmptoms.    Ge* 
neral  bleeding  is^  perhaps,  not  often  necessary ;  and 
.  9B  the  affection  is^  in  its  origin,  entirely  local,  and 
*the  part  within  our  reach,  we  can,  with  more  advan- 
tage, substistute  topical  bleeding,  either  by  leeches 
ffrom  the  neck,  or  what,   in  very  urgent  cases,  will 
be  more   effectual,    by  scarifying    the    tonsil    itself. 
Purgatives  and  low  diet  are  indispensable  auxiliaries ; 
and,  in  certain  stages  of  the  complaint,  fomentations 
to- the  external  fauces,  and  the  inhalatioR  of  the  steams 
of  hot  water,  along  with  tepid  drinks,  are  agreeable  to 
the  sensations,  and  generally  useful.    Cold  air  appears 
•not  to  be  admissible ;  but  all  attempts  to  excite  per- 
spiration by  external  warmth,  or  by  hot  stimulating 
-medicines,  are  highfy  injurious.     In  febrile  affections, 
•which  are  not  of  the  most  acute  inflammatory  kind, 
immersing  the  lower  extremities  in  warm  water  gene- 
rally proves  a  means  of  allaying  irritation,  and  of  pro- 
curing sleep ;  and  it  may  be  always  had  recourse  to 
-with  advantage  in  this  complaint     We  are  disposed  to 
think  that  little  or  no  benent  is  to  be  derived  from  gar- 
•gles,  while  the  efforts  made  to  use  them  are  always 
painful,  and  perhaps  even  injurious.     Blisters  to  the 
extemd  fauces,  in  urgent  eases,  may  be  employed ;  but 
•as,  the  disease  itself  is  not  of  long  duration,  it  has  some- 
times happened,  that  a  crisis  has  occurred  before  the 
blister  has  been  able  to  take  effect,  and  the  patient  has 
-suffered  more  from  the  remedy  than  from  the  disease 
.itself.    When  the  inflammation  of  the  tonsil  has  been 
violent,   suppuration   occasionally  takes  place  in  it: 
>when  this  occurs,  which  may  be  ascertained  by  in- 
^  spedkig  the  part,  or  by  the  sensations  of  the  patient, 
•an  artificial  vent  must  be  given  to  the  matter,  provided 
.  it  does  not  quickly  disdiarge  itself  by  a  natural  opening* 
I^aryagitit.      Laryngitis,  or  the  inflammation  of  the  larynx,  is  a 
.  disease  of  probably  not  very  frequent  occurrence ;  un- 
til lately,  it  was  confounded  with  the  inflammation  of 
the  trachea,  or  other  neighbouring  parts;  but  it  ap- 
pears to  have  a  separate  existence,  and,  when  in  aa 
acute  6tate,^roay  be  recofpized  without  much  difficulty. 
The  diagnosis  of  laryngitis  and  trachitis  depends  upon 
the  situation  of  the  parts  concerned ;  in  the  former, 
the  deglutition,  from  the  commencement,  is  extremely 
painful  and  difficult,  while  the  respiration  is  likewise 
considerably  affected ;  in  trachitis,  the  difficulty  of  re- 
spiration is,  from  the  beginning,  the  urgent  symptom, 
toe  power  of  deglutition  being  little,  if  at  all,  impair- 
.ed.     By  inspecting  the  fauces,  it  may  be  distinguished 
.from  tonsillitis;  for  although  we  may  perceive  some  de- 
.  gtee  of  tumour  and  inflammation  of  the  tonsils^  they 
.  are  by  no  means  in  proportion  to  the  violence  of  the 
other  syn^toms.    The  exciting  cause  of  the  disease  is 
rather  obscure ;  at  least  if  we  are  to  regard  it  as  being 
induced  by  the  application  of  external  cold,  we  do  not 
know  why,  in  these  cases,  the  larynx  is  the  part  that 
is  particularly  affected.    By  examination  after  death, 
the  inflammatiqn  is  found  to  be  chiefly  confined  to  the 
.  epiglottis,  and  the  upper  part  of  the  larynx.    It  is  very 
.  i^id  in  its  progress ;  and  unless  it  is  taken  in  an  early 
.atage,  and  the. most  decisive  measures  are  adopted,  it 
i^nerally  proves  faUd.    This  event  principaUy  depends 


upon  the*  veduunsnt'Of  tfae^paits  concenied,  whidi»  Pnitior. 
when  the^  are  enlarged  by  inflammation,  and  covered  *"^y^*' 
with  a  thick  mucous  secretion,  entirely  {nrevent  the  en- 
trance of  air  into  the  lungs.  The  treatment  consists  in 
vary  cofMous  bleedings-  genwal  and  local, -to  which  may 
be 'added,  <  as  auxiliary  means,  blisters,  fomentations, 
and  the  inhalation  of  hot  steams ;  purgatives,  and  the 
other  parts  of  the  antiphlogistic  regimen  are,  in  the 
mean  time,  to  be  assiduously,  applieil.  -Upon  the  idea 
of  the  local  nature  of  die  disease,  bronchosomy  has  been 
performed,  which,  by  opening  a  free  passage  for  the 
admission  of  air  into  the  lungs,  has  given  immediate 
relief  to  the  most  distressing  symptoms.  Where  the 
patient  is  dyins  fttrni  mere  suffocation,  and  his  strength 
IS  not  completely  exhausted,  the  operation  may  be  had 
recourse  to,  as  ue  means  of  averting  immediate  death, 
and  giving  the  only  chance  of  relief. 

Trachitis,  or  croup,  as  it  is  popularly  staled,  essen-  Tnchitii. 
tially  consists  in  an  inflammation  of  the  trachea ;  but 
the  affection  frequently  extends  to  the  neighboatiiig 
parts,  as  to  the  larynx»  the  bronchiae,  ,or  even  over  the 
whole  substance  of  the  lungs.  It  is  one  of  those  dis- 
^eases,  which,  from  some  unaccountable  combination  of 
circumstances,  seems  to  have^first  made  its  appearance 
in  modem  times.  It  is  not  mentioned  by  medical  wri* 
ters  until  about  the  middle  of  the  last  century,  and  it 
4s  very  difficult  to  conceive  that  Jt  could  have  previous* 
ly  existed,  without  being  noticed  as  a  distinct  affection. 
It  is  almost  exclusively  confined  to  children;  for  those 
cases  of  croup  which  nave  been  described  as  occurring 
in  adults  are  probabl;^  to  be  referred  to  laryngitis,  wi£ 
.which,  until  lately,  it  was  confounded.  It  would  ap- 
pear,that,  from  someconstitutional  peculiarities,  the  same 
cause  which  excites  the  inflammation  of  the  trachea  in 
children,  induces  inflammation  of  the  larynx  in  the  adult; 
while  the  parts,  although  in  immediate  contact,  and 
resembling  each  other  so  much  in  their  structure,  are 
seldom  both  primarily  affected  at  the  same  time,  or  in 
the  same  degree.  The  croup  has  been  thought  to  be 
contagious,  but  we  think  without  sufficient  evidence. 
It  is  endemic  in  certain  situations,  probably  from  their 
being  more  exposed  to  cold  and  moisture ;  .and  it  is  ob- 
served to  prevail  in  some  families  more  than  others.  A 
child  that  has  once  suffered  a  severe  attack  of  <croup  is 
liable  to  returns  of  it  from  slight  causes ;  but  thsne  se- 
cond attacks  are  seldom,  if  ever,  so  severe  as  the  ori- 
.  ginal  one. 

Trachitis  commences  with  the  symptoms  of  a  fever-  8/mpt«n 
ish  cold,  characterized  by  a  harsh  cough.  On  the  se- 
cond or  third  day  the  breathing  becomes  much  op- 
pressed, the  fever  increases,  the  cough  becomes  viclent 
and  shrill,  while  the  respiration  is  converted  into  the 
most  painful  effort  to  receive  the  air  into  the  lungs,  ac- 
companied with  a  peculiar  sound  which  is  difficult  to 
describe,  depending  upon  the  contraction  of  the  trachea^ 
in  consequence  of  the  thickened  state  of  its  internal 
membrane,  and  the  quantity  of  viscid  matter  with 
which  it  is  lined.  If  very  vigorous  measures  be  not 
immediately  resorted  to,  the  passage  becomes  complete- 
ly closed,  and  suffocation  speedily  ensues.  The  mem- 
brane which  lines  the  trachea  is  of  that  class  which  ia 
styled  mucous,  and,  in  its  natural  state,  seems  to  be  ei- 
.milar  to  the  membranes  which,  secrete  the  same  kind^of 
fluid  in  other  parts;  yet  the  symptoms  that  occur  in 
trachitis  are  in  some  measure  specific,  and  the  naatter 
which  is  discharged  seems  to  differ  from  that  whi<A  ia 
secreted  in  other  cases ;  but  the  cause  of  this  difference 
is  not  exphiined. .  The  disease  is  very  speedy  in  iu 
prcgress^  and  almost  always  proves  fatal,  if  left  to  the 
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Practice,   efforts  of  the  cohstitalSon.   IndeeJ;  we  think  it  majr  b«       Tiieesciting^cavseeftheaiseaareeeQii^beaiwM  Pi^tice. 

'■^'y^  doubted,  whether  a  spontaneous  cure  was  ever  effected,  exposure  to  wet  and  cold,  more  especially^  as  it  would  ^'^r^^ 

when  the  acute  disease  was  folly  formed,  and  no  means  appear,  when  applied  to  the  feeL    A  patient  who-haa  Ctuac 

bsd  been  adopted  for  its  removal.  once  sufiared  mm  a  severe  attadi  of  toe  oomplaiiit^is 

Treatment.      The  treatment  of  trachitis  obviously  consists  in  canry^  always  subject  to  a  recurrence  of  it ;  and,  unlike  what 
ing  the  antiphbgistic  system  as  far  as  the  strength  of    we  observe  with*  respect  to  tradiitis,  the  second  attack 

the  constitution  will  permit;  for  it  appears,  that  no«  is  often  more' violent  than  the  first,  aad  the  lungs  axe 

thing  short  of  the  prostration  of  the  viul  powers  can  often  so  much  afflicted  as  never  to  regain  their  ordinar^r 

effect  a  solution  of  the  inflammatory  stata     General  heaitfay  state.    It  is  commonly  .said  %•  systematic  wn* 

bleeding  is  the  means  of  cure  on  which  we  are  princi««  •ters,  that  persons^  a  robust«habit* are- most  subject  to 

pally  to  rely.  We  are  also  to  draw  blood  from  the  neck  inflammation  of  the  lungs,  but  ^s  we  suspect  to  be  an 

by  leeches,  and  may  afWrwards  apply  blisters  to  the  erroneous  <qpinion,  derived  from  a  lake  hypothesis^  of 

part.     Purgatives  are  to  be  freely  administered  ;  and  the  nature  of  inflammation.    The  duiger^m  the  disease 

It  is  probable  that  in  this,  as  in  all  other  similar  cases,  depends  upon  its  violence,  and  the  previous  constitutioii 

they  will  be  found  most  effectual  when  calomel  enters  of  the  patient. 

into  their  composition.    When  the  disease  terminates        As  in  none  of  the  PUegmasiae  the  fever  exhibits  aTicstment. 

favourably,  there  has  generally  been  a  peculiar  cfxpec-  more  decided  inflammatory  type,  so  the  treatment  must 

toration  of  thick  viscid  mucus ;  and  we  even  hear  of  a  be  proportionally  vigorous.    LtTg/t  and  repeated  bleed* 

substance  being  discharged,  which,  from  its  form,  ap*  ing  from  a  free  ormoe,  is  the  grand  remedy  on  whidi 

pears  as  if  it  was  composed  of  a  kind  of  membranous  we  are  to  depend,  and,  under  favboraUe  dscumstancea^ 

nning  for  the  trachea.    When  this  occurs,  it  is  to  be  generdly  proves  successful;  but  it  not  unfreqnently 

regarded  rather  as  the  consequence  than  the  cause  of  happens,  where  the  disease  has  been  neglected  in  its 

tiie  cessation  of  the  morbid  condition  of  the  parts;  but  earlier  stages,  or  the  constitution  is  naturally -feeble^ 

it  has  induced  practitioners  to  employ  various  means  that  the  patient  cannot  bear  diose  means  which  seem 

for  procuring  this  kind  of  crisis,  by  administering  ex*  to  be  essential  for  the  removal  of  the  complaints  Besides 

pectcvrants  and  emetics,  such  as  squills,  seneka,  ipecs^  bleeding,  we  are  to  employ  blisters,  puigatives,  and  aH 

enanha,  and  antimony.    We  conceive,  however,  that  the  other  parts  of  the .  strict  antiphlogistic  system,  ex* 

very  little  benefit  can  be  gained  by  these  medicines ;  oept  the  application  of  eoldy  whioi,  although  it  has  been- 

and  considering  the  tender  age  of  the  subjects  of  the  recommended  by  .some  witters,  we  are  not  prepared  to 

disease,  and  the  rapidity  of  its  progress,  it  may  be  admit    In  some  esses,  after  very  large  bleedings  hsvo 

doubted,  whether  we  are  not  interfering  with  the  em«  been  cmpbyed,  so  as  to  reduce  the  strength  of  the  pai« 

ployment  of  more  active  and  less  equivocal  remedies,  tient  to  Uie  lowest  pitch  which  seems  to  be  consistent 

A  plan  of  treating  croup  has  been  lately  proposed  from  with  safety,  the  complaint  still  remains  unsubdued ;  the 

high  authority ;  which,  instead  of  the  depleting  system,  psin,  cough,  and  difficult  off  breathing  continue,  while 

trusts  the  cure  entirely  to  the  exhibition  of  cabmel,  the  jpulse,  although  souul,  still  gives  the  sensation  of 

giving  it  in  frequently  repeated  doses,  until  the  state  of  tension  and  hardness.    Under  these  drcumstanoes,  di« 

Sie  respiration  is  relievea.    We  are  scarcely  prepared  gitalis  has  lately  been  recommended ;  and  we  think  it 

to  give  a  decided  <^nion  upon  so  important  a  point  of  a  fair  subject  for  trial,  although  wo  suspect  that  the 

practice;  but  the  conviction  derived  from  our  own  ex«  grounds  of  its  recmnmendatton  have  been  rather  theo* 

perience  is,  that,  in  urgent  cases,  the  abstraction  of  retical  than  practical.    When  the  disisase  assumes  a  Am 

Mood,  and  the  other  means  which  have  been  recom-  vourable  aspect,  an  expectoratioii  of  mucus  is'  geaexm 

mended  above,  are  absolutely  necessary,  and  should  be  ally  one  of  the  first  changes  that  we  observe  to  tadce 

had  recourse  to  without  the  loss  of  time  which  would  place,  and,    on  this  account;,  it  has  be^  generally 

be  incurred  by  making  ttial  of  other  remedies.  the  custom  to  exhibit  a  variety  of  mediciiies  to  produoo 

this  effecL    But,  as  we  observed  above,  we  conceive 

Sect.V.    InJtammaiUmtf  the  Chest.  tlut  this  proceedmg  has  arisen  from  miatoking  the  effi^ 

for  the  csuse ;  and  as  the  operation  of  expectorants  is 

Pneumo-         The  inflamraatioa  of  the  chest  is  generally  supposed  essentially  stimulating,  we  are  of  opinion'  that  they  must, 

nfa.  to  give  rise  to  two  distinct  sffections,  according  to  the  in  such  cases,  pove  positively  mjurious.    The  same 

Pleuriiia.     exact  seat  of  the  disease,  whether  it  attacks  the  invest-  conclusion  we  should  form  respecting  the  use  of  nitre, 

ingmembrane,  or  the  substance  ofthe  lungs  themselves,  which  is  generally  prescribed  in  this  complaint,  frKim 

the  first  producing  pleurilis,  the  latter  pneumonia,  some  unaccountable  conception  of  its  being  refrigerants 

There  is    reason  to  nelieve,  that,  from  some  cause  In  the  latter  stages,  where  the  cough  remains  aftor  the 

whidi  it  is  not  easy  to  assign,  these  two  parts  are  not  fever  is  subdued,  the  same  remedies  may  be  found  aer- 

alwmys  affected  in  the  same  proportion,  and  that  some  vioeable,  as  from  cough  arising  from  any  other  caose, 

variation  of  symptoms  arises  from  this  circumstance ;  and  the  irritation  which  is  then  bit  in  the  system,  ledu-. 

but  as  they' both  originate  from  the  same'  cause,  are  of  oed  as  it  is  by  previous  depletion,  may  require  small 

the  same  nature,  and  require  the  same  remedies,  and,  doses  of  opium,  espiecially  in  that  most  usefol  combina-i 

especially  as  they  frequently  exist  in  combtnatiau  with  tion  with  ipecacuanha,  called  Dover's  powder.  ^  When 

each  other,  we  shall  not  think  it  necessary  to  treat  of  the  disease  terminates  unfavoumbly,  it  is  either  from  the 

them  under  separate  heads.    The  disease,  in  whatever  immediate  effect  of  suffocaUon,  or  less  directly  by  the 

Ibrmits  exists,  is  attended  widi  a  pain  of  the  side,  formation  of  purulentmatter,  which  induces  a  hectic  fe> 

which,  in  pleuritis,  is  generslly  more  acute  and  more  lo-  ver,  and  eventually  proves  fatal,  although  periiaps  not 

oal,  with  a  hard  cough,  and  a  difficult  and  painful  state  of  unlil  after  a  considerable  lapse  of  time.   When  the  mat* 

the  breathing*  much  aggravated  by  an  attempt  to  make  ter  is  effused  into  the  cavity. of  the  thorax,  it  has  been 

a  full  inspiration,  attended  by  an  acute  cauma,  as  ihdi-  proposed  to  give  vent  to  it  by  an  artificial  opening.be* 

cated  by  the  condition  of  the  pulse  and  the  blood,  and  tween  the  ribs ;  and  cases  are  upon  record,  where  thia 

by  all  those  circumstances  which  originate,  from  an  in^  operation  is  said  to  have  been  perfi>imed  with  pc;mift« 
creased  excitement  ^  the  sanguiferous  vesaeUi 
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Practict.  mmi^^ftotbepfttiait;  btot  evoiifweadimitheacca- 
^^^V^^  ricjijf  theteilBteineiiti^  the  prognose  miut  be  coondcrefi 
m  estremel  J  doubtful.  The  pleuim  is  one  of  those  nem. 
briliies  tcjied  teioiM^  whidiy  when  thej  beeooie  the  sub* 
ject  of  Bcote  Mbninutioii,  ere  disposed  to  throw  out  an 
exndstion  of  what  appears  to  consist  essentially  of  the 
fitiritte  of  the  blood  This  sabstanoe,  under  certain 
Cfreumsbnces,  becomes  an  organised  body,  and  if  two 
inflamed  sorfkces  are  in  contact  with  each  other^  adhe- 
sion takes  place  between  tiiem,  an  oocurrenoe  whidi 
IV^qoently  nappens  in  the  cavi^  of  the  thorax. 

One  of  the  consequences  of  pneumonia,  which  is 
nwch  to  be  dreaded  in  certain  constitutions,  is  tfaefor^ 
motion  of  what  have  been  called  tubercles  in  the  lungs, 
which  are  a  very  frequent,  if  not  the  only  proximate 
Cause  of  that  iktal  disease.  Phthisis  Pulmonalis.  As 
the  inflammation  of  the  chest  is  extremely  liable  to  re- 
cur, and  is  more  dangerous  in  its  second  attadts,  fWim 
tile  weakened  state  of  the  patient,  and  from  the  condi* 
tfon  of  ^  oi^^ans  being  lessableto  bear  the  violent  ex- 
citement, which  constitntes  the  proximate  cause,  it  is 
pafticulaiply  necessary,  during  convalescences,  and  even 
for  seme  ^me  after  the  health  appears  to  be  restored, 
to  adhere  most  stricthr  to  the  antiphlogistic  ragimen. 
Carditif.  Before  we  proceed  to  the  inflammation  of  £e  abdo- 
minal visoera,  we  must  make  a  few  observations  upon 
the  inflammation  of  the  heart,  or  Carditis.  This  is  a 
disease  which  is  not  very  frequently  the  direct  subject 
of  medical  practice,  pertly,  as  it  would  appear,  from  its 
befaig  of  comparatively  raw  occurrence,  but  in  some 
measure  also,  fr'om  its  symptoms  being  equivocal  and 
diflcult  to  recognise;  for  we  occasionaUy  cusoover  after 
death,  tiie  evidence  of  violent  inflammation  having  ex* 
isted  in  the  heart,  when  no  symptoms  had  previously 
occurred  to  indicate  its  presence^  It  is  not  a  little  re- 
markable that,  in  these  instances,  the  jputm  has  not 
been  much  aflteted,  even  less  so  than  nom  the  same 
degrees  of  inflammation  in  a  part  of  equal  magnitude, 
which  is  less  immediately  connected  with  the  circula- 
tion. The  difficulty  of  dia^:no8i8  in  these  cases  is,  how* 
ever,  of  comparatively  of  little  importance  in  a  practi- 
cal point  of  view,  ibr  the  treatment  coincides,  in  every 
rsspecty  with  thit  of  the  inflammation  of  the  other 
thoracic  viscera. 

Sscf.  VI.    tnflammalion  rfihe  AMommal  Fiseera. 

UepsUtis.  AH  pathologists  Mid  systematie  writers,  in  describ- 
fog  inflammatory  aflk;tions,  speak  of  them  as  existing 
under  two  forms  or  states,  which  are  denominated 
ocnte  and  chronic.  These  terms  strictly  refer  either 
to  tike  viirienoe  of  the  symptoms,  or  to  the  length  of 
their  duTMion  j  but  the  two  spedestif  inflammatkm  seem 
to  have  an  essential  difference,  mors  than  what  depends 
upon  mere  degrees.  The  varietias  of  acute  and  chro- 
nic inflammation  aie  peculiarly  well  marked  in  the  af^ 
flsctfons  of  the  liver;  Uie  fint  oonststtng  of  those  aymp- 
tOffiS  which  might  be  supposed  to  originate  from  an  ex^*- 
efttment  of  the  Mo^piiferoua  vesseis  of  the  part,  pain 
Knd  enlargement  of  the  right  hy|xichondrium>  wtta  an 
tcute  inflammatofy  fever ;  while,  m  Hie  chronic  variety, 
there  is  mucb  ms  pain,  the  swelling  comes  on  gta- 
dually,  the  fever  is  less  violent  hiiu  attack,  and  all  the 
mnploms  are  less  rapid  in  their  progress.  In  theacsAe 
msease  the  frmctkms  of  the  part  seem  at  fiiut  to  be  but 
little  diected,  and  only  to  sufler  in  ocmseqiienoe  of  the 
disorganiaation  or  absolute  destraction  of  a  porticm  of 
the  Mver,  while,  in  the  latttf,  scmeof  theflrst  sjoiploms 
that  we  experidioe  are,  an  irregularity  in  the  biliwry  se« 
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cretion,  producing  jaundice,  and  partienlaiiy  aflectmg   ?m\\ 
the  stomach  and  the  bowels.  These  varieties  seem  to  dif.  ^^-^v^-^ 
fer  in  their  cause  m  well  as  in  their  symptoms;  the  acute 
state  is  produced  by  all  those  circumstances  winch  in^. 
duoe  inflammation  of  other  parts,  such  as  exposure  to 
cold,  external  injuries,  violent  exercise ;  while  the  chio- 
nic  is  generally  tiie  effect  of  a  residence  in  warm  diosates, 
or  the  intemperate  use  of  spiritous  liquors.  The  two  va- 
rieties, however,  idthough  often  sufficiently  distinct, 
are  not  uufiequentiy  combined  together,  or  succeeded 
one  by  the  other  ;  and  soow  of  the  exciting  causes  seem 
to  be  capable  of  generating  eithor  of  them,  according 
to  the  degree  in  which  ^ey  are  applied.  This  is  particu« 
larly  the  case  with  respect  to  the  use  of  ardent  spirits ; 
and  we  also  observe  that  external  heat,  which  generally* 
produces  the  chronic  species,  occasionally  gives  rise  to 
an  acute  affection.      Tlie  proximate  cause  of  the  latter 
variety,  or  the  mode  in  whidi  it  is  excited  bv  exposure 
to  a  faogh  temperature,  is  not  fully  explained,  almougb 
it  seems  reasonable  to  oondode,  that  it  depends  upon: 
some  changes  which  the  bile  undergoes  in  these  oases  ; 
but  the  farther  consideration  of  this  point  we  must  re-* 
fer  to  our  artide  Phtsioloqy.    With  respect  to  the 
actual  difference  between  these  two  variedes,  we  think 
it  not  improbable  that  it  may  depend  upon  a  diftrence 
in  the  part  of  the  organ  which  is  primarily  affiscled ; 
the  first  depending  upon  an  inflammation  of  the  mem« 
brane  of  the  liver,  wnile  the  latter  consists  of  an  affiee* 
tion  of  the  glandular  parts  which  secretes  the  bilcu 
Inhere  are  two  symptoms  in  Hepatitis  which  may  be 
regarded  as  pathognomonii^  a  difficulty  in  lying  ck>wn 
on  the  left  side,  and  a  pain  in  the  right  diouldor;  the 
latter  of  which  it  is  difficult  to  account  fisr  upon  any 
principles  either  of  anatomy  or  pathology.    The  afiote 
varietjr  not  unfieqnently  terminates  in  soppuradon  | 
and  although  there  are  some  remarkaUe  cases,  where 
very  large  abscesses  have  existed  with  much  less  distnr« 
bancs  of  the  general  health  than  might  have  been  e&t 
pected,  still  the  result  is  almost  always  ultimately  fatal. 
A  few  fortunate  instances  are  indeed  upon  record,  where 
the  abscess  has  burst  externally,  or  into  the  intestiisea^ 
and  where  the  cavity  has  dosed,  so  that  the  patient  ima 
regainol  his  usual  state  of  health ;  but  these  mnat  be 
regarded  as  very  unexpected  events.    The  termixiaition 
of  chronic  hepatitis  is  a  scirrhus  of  the  liver,  that  state 
of  the  organ  where  it  becomes  enlarged  and  hardened, 
as  it  appears  from  a  primary  affection  of  the  secretory 
vessels:  th^  is  not  attended  with  any  videtot  pnm  or 
acute  symptoms,  but  the  frinctions  of  the  part  are  gra^ 
dudly  destroyed,  and  the  oonstitutton  uhimatdy  sinka* 
in  consequence  of  the  various  derangements  that  iwoes- 
sarily  ensue.  *- 

The  treatment  of  the  two  varieties  of  Hepatitie  dUf-  TreatsKB- 
ftrs  oonsidorably  acoorrlin^to  thdr  ^mploaas^  and  tbw 
supposed  <liAfrenoe  of  their  mture.  In  the  acute  kmdg 
the  antifdilogistic  system,  in  sdi  its  parts,  mKCstbeatiicti' 
ly  pursued;  copious,  generd,  and  topical  faleediog» 
blisters,  and  purgatives,  form  the  essentid  part  a£  tbe 
treatment;  wnile,  in  the  chronic  kind,  although  dcpl^ 
tmn  to  a  certain  extent  is  necessary,  the  chief  rdinoe* 
is  geneeally  phMsed  upon  mercury.  The  way  In  whsdi 
menury  acts  in  those  coniplamts  which  consist  in^  or 
tfeaooamMsied  by  an  indumted  condition  of  the  aeore* 
tory  glamu,  we  are  not  prepared  to  explsin,  but  its  be- 
neficud  eftct  is  meraily  admitted;  end  dthoogh  it 
is  a  remedy  which  ia  pecoHady  apt  to  be  abused,  and 
which  not  unfreqnently  producm  cflects  more  to  be 
dfuadad  ^un  the  disease  itself,  yet  no  reasonable  dofubt 
can  be  eotertained  of  ite  utility  when  pn^eify  «dmi> 


FractiM.  DMtared*  Be(UlM  tb^  manoval  of  the  dUeased  condii 
^^  tion  of  the  liver,  the  stomach  *nd  boweb  reouirc  par- 
tiaijAr  attention  in  the  chronic  v^uriety ;  for  the  former 
the  exhibition  of  tonics  and  bittera  may  be  necessary, 
and  for  the  latter  pwgatives  are  clearly  indicated ;  but 
on  these  poinU  it  is  difficult  to  Uy  down  any  general 
rules.  We  may  remaric,  that  it  is  obviously  desirable 
to  avoid  all  those  medicines  which  are  of  a  heating  or 
stimulating  nature,  and  to  trust  the  cure  in  a  ifreat 
measure  to  purgatives,  combined  vith  the  requisite 
quantity  of  mercury.  .     ,     . 

One  of  the  novelties  in  medical  practice,  is  the  mtro-i 
duction  of  nitric  acid  into  the  materia  medica  as  a  re^ 
medy  for  diseases  in  the  liver.  Its  beneficial  effects  are 
stated  to  be  equally  evident,  whether  it  be  received  io* 
to  theUtomach,  or  applied  externally  in  the  form  of  a 
bath  for  the  lower  extremities,  when  properly  diluted 
with  water^  a  statement  which  is  not  a  little  remarkablei 
and  which  must  excite  considerable  scepticism.  We  ar^ 
pot  able,  from  our  own  experience,  tp  give  an  opinion 
of  iu  effects  in  either  of  these  forms,  but  we  may  re. 
mark,  concerning  them,  that  if  the  external  use  of  the  acid 
produces  all  the  ^ood  effects  that  have  been  ascribed  tp 
U,  it  presents  a  sipgular  anomaly,  which  is  not  to  be 
reconciled  to  any  of  the  known  operations  of  the  ani* 
mal  economy.  The  state  of  the  system  which  is  left, 
after  a  residence  ia  warm  dimates,  is  much  relieved  by 
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cases,  however,  it  is  probd>le  that  the  substance  is 
quickly  expelled  by  vomiting,  and  that  the  fatal  event 
which  ensues  depends  rather  upon  a  proper  inflaivt* 
mation  excited  in  the  stomach,  than  upon  any  erosioa 
or  direct  chemical  action  of  the  part;  and  we  are  of 
course  to  depend  more  upon  the  remedies  for  re« 
moving  or  remedying  general  inflammation,  than  upon 
any  means  that  we  can  adopt  for  counteracting  the  to-i 
pical  operation  of  the  substance. 

The  symptoms  of  enteritis  are  essentially  the  nme  Bntcritis. 
witli  those  of  gastritis ;  the  pain  is  mare  aoute ;  the 
abdomen  is  distended,  and  tender  to  the  touch ;  there 
is  severe  vomiting,  and  at  the  same  time  the  bowels 
are  obstinately  constipated.    The  nature  of  the  fever 
is  the  same,  and  there  is  the  same  peculiarity  in  the 
state  of  the  pulse;  the  termination  of  th»  disease  is 
equally  fatal,  and  it  is  always  preceded  hy  a  remis« 
sion  of  pain,  and  of  the  constipation  of  the  twwels;  but 
the  condition  of  the  pulse,  and  the  sinUiig  of  all  the 
Yital  powers,  indicate  that  this  flattering  appearaBoe  of 
relief  is  only  a  prelude  to  dissolution*    It  is  aometimes 
of  importance  to  be  able  to  form  a  disgnoeis  between 
Ententis  and  Colics,  diseases  which  agree  m  many  of 
their  leading  sjrmptoms;  the  pain  of  uie  part,  the  vo« 
miting,  and  the  constipation :  but  the  state  of  the  sya« 
tern  with  respect  to  geioeral  fever,  ia  the  drcumstanoe 
from  which  we  are  to  derive  the  distinctive  characters 


the  use  of  the  saUne  mineral  waters,  such  as  those  of   of  the  two  diseases;  and  it  is,  in  most  eases,  sufficient 


pheltenbam. 

Gatlritis.  The  inflammation  of  the  stomach  and  intestines, 
named  respectively  gastritis  and  enteritis,  as  they  ccm* 
aist  in  an  analogous  action  of  parts  possessing  nearly  a 
similar  structure,  which  bear  a  strong  resemblance  to  each 
other,  and  differ  merely  in  those  drcumstances  which 
are  immediately  competed  with  their  ^ciflc  functions. 
Gastritis  seklom  occurs  aa  an  idiopathic  affection,  but 
it  is  not  unftequently  produced  by  the  reception  of  cer- 
tain aubstanees  into  the  stomach,  as  chemical  acids, 
large  quantities  of  ardent  ^irits,  and  perhaps  even  by 
mere  repletion.   The  effect  of  cold  fluids  taken  into  the 


for  this  purpose.  It  piay,  howevei^  be  remarked,  that 
although  the  diseases  are  probably  quite  different  in 
their  origin,  they  become  connected  in  their  progressi 
or  rather  the  proximate  cause  of  colic  has  a  great  ten* 
dency  to  produee  inflammation  in  the  howels,  whieh  in 
no  respect  differs  from  enteritis  in  whatever  way  pro« 
duced.  The  cause  of  the  peculiar  state  of  the  pulae 
in  inflammation  of  the  stomeeb  and  bowels^  does  not 
appear  }o  be  exphuned ;  but  it  is  a  well'^established 
matter  of  fact,  and  it  is  very  important  fiir  the  piaeti* 
tioner  not  to  be  deceived  by  the  smallness  of  the  ar^ 
tery,  which  by  an  un^perieneed  person  might  be  mis# 


stomach,  and  of  blows  upon  the  part,  are  probably  to    taken  for  a  state  of  debility,  end  who  murht  therefore 


be  referred  to  a  different  proximate  cause,  although 
they  have  been  enumerated  among  the  exciting  causes 
9i  gastritis.  Inflammation  of  the  stomach  is  chsrae^ 
teriaed  by  an  acute  pain  of  the  psjrt,  with  a  sensation 
of  heat  and  distension,  attended  with  extremely  severe 
vomiti^gj  burning  thifist,  and  perpetual  restlessness; 


be  prevented  from  having  reoourse  to  tbeftill  depleting 
system,  which  done  can  be  of  any  eseenttal  use  in  the 
removal  of  the  complaint 

There  are  no  diseases  in  which  blood-letting,  bo|h  TreatmeaU 
general  and  local,  are  more  efficacious  than  in  gastritis 
and  enteritis ;.  and  indeed,  in  the  former  of  them,  it  is 


the  degree  of  accompanying  fever  is  always  consider-)  the  only  one  upon  which  any  considerable  confidence 

able,  and  it  is. of  the  inflammatory  type,  but.it  diffen  is  to  be  placed,  for  the  state  of  the  stomach  will  not 

from  the  other  forms  of  Cauma  in  the  state  of  the  pulses  admit  of  the  use  of  internal  remedies ;  and  it  may  he 

whicb^  although  hard  and  quick,  is  small  and  contract-  doubted  whether  the  rapid  progress  ot  the  diseese  will 

ed,  f^^i^^ing  that  the  vessels  are  in  strong  action,  but  afford  sufficient  time  for  any  benefit  to  be  derived  from 

that  the  stream  of  blood  is  small.    The  progress  o£  the  blisters.    In  enteritis  it  is  of  great  impc^tanoe  to  pro^ 

ecmplaint  is  very  rapid,  speedily  terminating  in  a  state  cure  a  free  evacuation  from  the  bowels,  end  this  is 


of  compete  exhaustion,  and  the  prognosis  is  extremely 
unfiivourable ;  iU  terroinati<m  appeara  to  be  always  ia 
gangrene  or  the  immediate  death  of  the  p^  without 
the  precfirsory  stage  of  suppuration.  Tbia  is  indicated 
by  toe  sudden  cessation  of  pain,  so  as  to  affiwd  the  m^ 
tient  a  fidlacious  expectation  of  the  removal  of  tbe  di^ 
OMe;  but  this  apparent  amendment  is  soon  followed 
bjT  the  sinking  of  aU  the  vitajl  pow^»)s,  and  by  speedy 

diasoliitjcKi. 
Treatment.  It  is  scarcely  necessary  to  observe,  that,  if  the  in^. 
flemmation  of  the  stomach  be  excited  by  any  chemical 
aerid  received  into  it,  those  substances  ere  tQ  be  em^ 
played  which  possess  the  power  ^  neutralising  ita  ir- 
ritating properties,  so  lonj;  indeed  as  we  suspect  that 

mijr  poriiw  ef  itia  Hitt lift  itt  tb^  My*    In  nmt 


equally  tbe  case  whether  the  inQammation  be  idiopa* 
tluc  or  be  symptomatie  of  colic;  indeed  in  this  last 
case  it  is  proiMhle  that  tbe  constipation  is  itself  the 
exciting  cause  of  the  inflammition.  Unfortunately 
this  ia  an  object  whicfa  it  is  very  d^Bcnlt  to  effect, 
nor  ere  we  iSble  to  determine  what  is  the  best  metbod 
of  attempting  to  accomplish  it.  The  admim'stration  of 
piu^tiyes  ia  generally  precluded  1f|p  tbe  state  of  the 
stomiu^ ;  p^d  even  if  tbey  are  pot  rejectjod  by  y^mU 
tngi  it  may  be  questioned  whether  their  aoHon  on  tbe 
bow^l^  would  noft  rather  tend  to  awravate  that  ctrndi* 
tion  of  the  parts  whidi  constitute  w,  nroximate  .cause 
of  tbe  diaease.  Purgative  glieters,  altnough  not  with* 
out  theii'  use,  can  scarcely  be  regerded  as  mora  than 
palliatiyfi^     Sx9aU»  and  ftequeatly  repeated^  doses  of 
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Practice,  calomel  have  sometimes  been  retained  upon  the  sto-i 
"^y^^  mach,  and  have  effected  the  relaxation  of  the  bowels  in 
ca9es  where  no  other  medicimn  could  be  employed; 
and  injections  of  the  infusion  of  tobacco  are  reported  to 
have  accomplished  the  same  object  In  circumstanceif 
of  peculiar  urgency  such  remedies  may  be  properly 
had  recourse  to ;  but  we  conceive  that  both  of  them, 
especially  the  latter,  are  to  be  reprarded  rather  as  ad- 
missible, when  other  means  of  relief  have  failed,  than 
as  what  is  to  be  employed  as  an  established  practice. 
Against  tobacco  there  lies  the  objection  that  it  is  ex- 
tremely apt  to  increase  the  tendency  to  vomiting,  and 
that  in  the  f^ble  state  of  the  system  which  occurs  in 
the  later  stages  of  Enteritis,  there  may  be  some  danger 
of  its  suddenly  extinguishing  the  vital  powers  in  con- 
sequence of  its  powerful  narcotic  effects.  Upon  the 
whole  we  are  disposed  to  think  that  the  ntost  prudent 
plan  is  to  place  almost  entire  reliance  upon  those  means 
which  are  calculated  to  remove  the  general  in  flam  ma* 
tory  action^  when  it  will  commonly  be  found  that  the 
constipation  of  the  intestines  will  either  yield  sponta- 
neously, or  be  removed  l>y  the  exhibition  of  compara- 
tively mild  purgatives  ana  injections.  Blisters  to  the 
abdomen,  fomentations,  and  the  warm  bath,  are  recom- 
mended in  Enteritis,  and  occasionally  found  to  be  use- 
ful ;  but  sometimes  the  trouble  attending  their  exhibi- 
tion appears  to  be  greater  than  the  benefit  derived  from 
them,  and  they  must  never  be  relied  on  to  the  exclu- 
•ion  of  more  active  remedies.  From  some  hypotheti- 
cal opinion  of  its  relieving  spasm,  opium  has  been  em- 
ployed in  this  disease,  but,  as  we  apprehend,  with  de- 
cidedly injurious  effects  ;  nor  indeed  do  we  think  that 
there  is  any  internal  medicine,  besides  purgatives,  which 
can  be  of  essential  benefit,  except  where  the  disease 
exists  in  a  slight  degree,  or  when  its  violence  has  been 
removed  by  more  appropriate  nieans. 

It  has  been  customary  with  systematic  writers  to 
^vide  these  inflammatory  affections  into  the  two  varie- 
ties of  erysipelatous  and  phlegmonie,  corresponding  to 
the  similar  kind  of  affections  which  occur  on  the  sur- 
face of  the  body,  but  we  doubt  much  of  the  reality  of 
the  distinction,  or  the  correctness  of  the  pathology 
which  gave  rise  to  it,  nor  indeed,  if  they  actually  ex- 
ist, do  we  think  that  we  have  any  diagnostic  symptoms 
by  which  they  can  be  recognized. 

Sect.  VII.    Puerpural  Fever. 

f  ucrpural       The  Other  abdominal  viscera,  as  the  kidney  and  the 
fever.  spleen,  as  well  as  the  peritoneal  membrane,  together 

with  the  viscera  of  the  pelvis,  the  bladder,  and  the 
uterus,  are  occasionally  the  subject  of  inflammation, 
and  are  characterized  by  their  appropriate  symptoms, 
but  as  they  are  of  comparatively  rare  occurrence,  are 
generally  connected  with  some  other  affection  of  the 
organs,  and  are  to  be  treated  upon  the  same  princi- 
ples, we  shall  not  enter  into  any  particular  account  of 
them.  There  is,  however,  one  affection,  which,  from 
its  violence,  and  from  some  peculiarities  in  its  nature 
and  symptoms,  deserves  to  be  especially  noticed,  the 
puerpural  fever. 

This  is  a  disease  which  occurs  to  women  in  the  pu« 
erpural  state:  it  consists  of  great  pain  and  tcfndemess 
of  the  abdomen,  attended  with  en  acute  fever,  diarac- 
terised  by  great  quickness  of  the  pulse,  heat  of  the 
body,  tfome  degree  of  affection  of  the  mental  faculties, 
suppression  of  the  secretion  of  the  mammas  and  of  the 
uterine  discharge,  and  ^passing  with  unusual  rapidity 
to  a  state  of  excessive  debility.    It  is  not  a  little  re« 


markable^  that  a  disease  of  such  extreeie  vieleacff  f^twtw. 
should,  until  comparatively  of  late  years,  have  pasted  ^"  r  "^ 
without  observatiout  or  at  least  have  not  been  noticed 
as  a  specific  affection ;  and  even  now,  those  writers  who 
have  treated  of  it,  have  entertained  the  most  opposite 
ideas  of  its  nature  and  mani^ement.  Some  authors 
have  described  it  as  a  fever  or  the  moat  acute  inflam« 
matory  kind,  some  as  of  the  typhous  type,  and  otiiers 
as  possessing  a  specific  nature,  not  agreeing  in  its  cha- 
ncters  with  any  other  febrile  affection.  This  diveiv 
sity  of  opinion  with  respect  to  its  inflammatory  nature 
has  probably  arisen  fVom  the  stage  to  which  it  was  ad- 
vanced when  it  fell  under  observation;  but  we  are 
disposed  to  consider  the  last  opinion  as,  to  a  certain  de» 
gree,  correct,  for  the  disease  never  occurs  except  in  the 
puerpural  state,  and  there  is  reason  to  believe  that  it 
IS  capable  of  being  propagated  by  contagion  from  one 
individual  to  another.  S^  far  as  dissection  throws  any 
light  upon  the  nature  of  the  complaint,  it  seems  to  be 
produced,  or  at  least,  accompanied,  by  inflammation  of 
the  peritoneum  and  uterus ;  but  the  symptoms  are  not 
exactly  the  same  with  those  attending  inflammation  of 
those  parts  when  arising  from  any  other  exciting  cause. 

The  same  uncertainty,  or  rather  the  same  diversity  Treatment. 
of  opinion  has  existed  respecting  the    treatment  of 
puerpural  fever  as  respecting  its  cause ;  those  writers 
who  nave  conceived  it  to  be  essentially  an  inflamnuu 
tory  affection,  have  recommended  very  copiotts  de^ 

Eletion,  while  the  opposite  party  have  enioined  the  ex- 
ibition  oif  wine  ana  cordials.  Between  these  opposing 
sentiments  it  may  appear  rash  to  decide  peremptorily, 
as  by  so  doing  we  must  inevitably  set  ourselves  in  op« 
position  to  the  experience  of  those,  whOf  from  their 
situation  and  knowledge,  might  be  supposed  capable  of 
forming  a  correct  judgment.  But  notwithsttfiding 
these  considerations,  we  are  disposed  to  decide  in  fin- 
vour  of  the  opinion  which  re^rds  the  disease  as  pro- 
perly belonging  to  the  class  of  inflammatory  complaints, 
but  at  the  same  time  having  something  specific  or  pe» 
culiar  in  its  nature,  depending  ufmn  its  connexion 
with  the  puerpural  state,  perhaps  arising  solely  from  a 
strong  inflammatory  action  superveninff  upon  a  pre* 
vious  tendency  to  debility,  as  induced  by  (be  procese 
of  parturition.  But  whatever  be  the  intimate  nature 
of  the  inflammatory  diathesis,  it  appears  in  fact  to  be 
short  in  its  duration,  and  to  be  succeeded  by  a  state  of 
extreme  exhaustion,  from  which  it  is  impossible  to  re« 
cruit  the  powers  of  the  system. 

The  practice  corresponds  with  diis  view  of  the  na- 
ture of  the  disease.  If  it  be  seen  in  a  sufficiently  early 
stage,  we  must  have  recourse  to  the  most  vigorous  an» 
tipnlogistic  means,  especially  very  copious  bleeding  and 
purgmg ;  but  if  this  sUge  be  passed  by,  those  remediee 
are  no  longer  admissible,  and  although  the  chance  of 
recovery  must  now  be  considered  as  extremely  little, 
probably  the  best  course  will  be  to  employ  small  dosea 
of  excitants  and  stimulants.  It  is  not  easy  to  oonoeive 
l^  what  train  of  causes  such  a  disease  should  prevail 
epidemically,  yet  this  seems  to  be  certainly  the  case. 
No  adequate  exciting  cause  has  been  hitherto  assigned 
for  it ;  it  does  not  appear  to  be  induced  by  any  pecu- 
liarity of  constitution,  nor  by  any  thing  unoommon  or 
unusually,  severe  in  the  process  of  parturitioiL  We 
have  remarked  above,  that  the  disease  is  thought  to  be 
contagious,  and  there  is  reason  to  suspect,  that  the  per- 
son of  the  attendant  is  the  channel  through  which  the 
contagion  has  been  conveyed.  The  necessary  means  of 
precaution  must,  therefore,  be  strictlv  adhered  to ;  and 
\X  may  sometimes  W  even  deskable  for  the  pradHmer 
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Prictice.    to  suspend  altogether,  for  a  certain  length  of  time*  tibe 
"•"■•^V""^  exerdse  of  his  profession. 

Sbct*  VIIL    Inflammaiion  of  some  pf  ihe  smaller 

Organs. 

There  still  remain  to  be  considered  some  species  of 
Phlegmasia^,  which  strictly  belong  to  the  same  genuB 
with  those  that  we  have  just  been  examining,  and,  in- 
deied,  differ  from  them  only  in  their  more  local  nature, 
depending  upon  the  small  size  of  the  part  affected. 
The  most  important  of  these,  from  the  functions  which 
they  exercise,  and  the  frequency  of  their  occurrence, 
are  the  inflammation  of  the  eye,  the  ear,  the  mamma, 
•  and  the  testis, 
Ophthal-         ^^  inflammation  of  the  eye,  or  ophthalmia,  is  suffi-i 
mUu  dently  obvious  by  the  external  appearance  of  the  or* 

jnin,  by  the  pain  and  heat,  and  by  the  intolerance  of 
nght.  Different  parts  are,  at  different  times,  more  pe- 
culiarly the  seat  of  the  complaint :  this  most  frecjuently 
is  the  conjunctiva,  the  external  membrane  covenng  the 
ball.  Sometimes  the  inflammation  seems  more  imme- 
diately to  attack  the  substance  of  the  ball  itself,  and  at 
other  times  thc^  lids  are  principally  affected ;  but  it  ge- 
nerally happens,  that  when  one  part  has  been  the  pri- 
mary seat  of  acute  inflammation,  it  is  extended,  in  a- 
greater  or  less  degree,  to  all  the  rest.  The  exciting 
causes  are  various.  Most  frequently  it  may  be  tracea 
to  exposure  to  cold,  or  to  some  mechanical  body  acting 
immediately  upon  the  organ;  but,  at  other  times,  it 
seems  to  be  more  immediately  connected  with  a  pecu- 
liar state  of  the  constitution  ;  and  there  is  strong  reason 
for  believinff,  that  one  of  the  most  severe  forms  of  the 
disease  originates  from  a  specific  contagion.  Although 
the  inflammatory  action  in  this  disease  exists  in  its  most 
acute  state,  yet,  from  the  small  size  of  the  part  affected, 
it  seldom  excites  any  degree  of  general  fever.  With  re- 

Sect  to  the  contagious  form  of  the  disease,  to  which  we 
uded  above,  its  existence  seems  now  well  established. 
We  have  long  been  in  possession  of  accounts  from  va- 
rious travellers  in  Egypt  of  the  extreme  violence  of  the 
disease  in  that  country.     These  reports  were  but  too 
amply  confirmed  by  the   English  army  during  the 
Egyptian  campaign;  and  we  have  also  had  equally 
abundant  evidence  of  the  fact,  that  the  disease  retains 
its  violence  when  transmitted  to  this  country,  and  ge- 
nerates a  matter  which  is  capable  of  exciting  it  in  a 
Bound  eye  to  which  it  is  applied.    Whether  Uie  Egyp- 
tian ophthalmia  be  essentially  a  different  compTaint 
from  the  more  ordinary  forms  of  the  disease  which  oc- 
cur in  this  country  may  be  doubted ;  but  it  actually 
differs  from  them  m  its  much  greater  violence,  in  its 
contagious  property,  as  well  as  in  the  part  more  imme- 
diately affected,  which  ap|)ears  to  be  the  substance  of 
the  globe  itself,  and  likewise  in  the  nature  of  the  mat- 
ter discharged,  being  rather  purulent  than  merely  mu- 
cous.    It  is  generally  supposed,  that  a  proper  ophthal- 
mia,^ although  marked  by  some  specific  characters,  may 
originate  from  certain  morbid  states  of  the  constitution, 
especially  from  syphilis  and  scrofula.   Ophthalmia,  like 
most  other  inflammations  'of  the  membranous  organs, 
when  it  has  once  existed  in  a  severe  degree,  is  liable  to 
be  reproduced  1>y  slight  causes ;  and  this  is  particular- 
ly the  case  with  respect  to  external  cold.   The  different 
•tales  of  aeute  and  chronic  are  perhaps  more  distinctly 
marked  in  this  than  in  any  other  of  the  Phlegmasia?. 
The  difference  appears  to  depend  partlv  upon  the  ex- 
citing cause  ;  piutly  upon  the  state  of  the  constitution ; 
and  in  some  degree  upon  the  texture  primarily  affect- 
ed.   When  the  membranes  covering  the  globe»  and. 


still  more,  when  the  globe  itself  is  affected,  the  disease  Frseties. 
is  in  its  most  acute  form,  while  the  inflammation  of  the  ^■'^Y'*^ 
tarsi,  or  the  contiguous  parts,  is  of  a  less  active  charac- 
ter. This  latter  variety  occurs  the  most  frequently  aa 
a  constitutional  affection,  either  connected  with  a  scro- 
fulous habit  of  body,  or  simply  as  an  indication  of  ge- 
neral debility. 

The  treatment  of  ophthalmia  is,  in  a  great  measure,  Treatmeat 
local ;  and,  in  its  earlier  stages,  and  more  acute  state, 
consists  in  the  detraction  of  blood  from  the  vessels  in 
the  neighbourhood  of  the  part  affected,  and  the  subse- 
quent application  of  blisters.  We  are,  at  ihe  same  time^ 
to  employ  purgatives,  and  the  other  parts  of  the  anti« 
phlogistic  plan.     We  are  to  permit  the  organ  to  remain 
at  perfect  rest,  and  especially  to  guard  it  from  the  ac- 
tion of  light.    W  hen  from  the  character  of  the  epidemic^ 
or  from  the  nature  of  the  symptoms,  we  suspect  the 
disease  to  consist  of  the  Egyptian  variety,  or  to  have 
attacked  the  internal  part  ot*  the  organ,  we  are  to  use 
more  active  treatment,  and  especially  very  copious  ge- 
neral bleeding.     It  may  be  questioned  whether,  under 
any  of  these  forms^  much  advantage  is  obtained  from 
the  use  of  collyria ;  or,  if  we  are  to  expect  any  benefit 
from  them,  it  must  be  by  removing  the  acrid  discharge 
from  the  eye,  which  is  best  accompIiBhed  by  pure  water, 
or  perhaps  a  mixture  of  milk  ana  water,  at  the  tempe- 
rature which  is  the  most  agreeable  to  the  sensations* 
In  the  chronic  stage,  or  when  the  violence  oC  the  first 
inflammation  has  been  reduced,  astringent  or  stimulant 
washes,  or  ointments,  are  generally  had  recourse  to,  yet 
the  number  of  them  which  have  been,  at  different  times, 
strongly  recommended  by  their  respective  advocates, 
and  the  various  ingredients  of  which  they  are  compos- 
ed, render  it  extremely  difficult  to  decide  upon  tlie  de* 
gree  of  benefit  which  has  been  derived  from  tliem,  or 
upon  what  the  beneficial  effect  depends.     When  mere 
astringencv  is  thought  to  be  indicated,  probably  the 
best  remedy  is  the  sulphate  of  zinc ;  if  we  wish  to  have 
a  union  of  an  astringent  with  a  sedative,  we  may  con- 
ceive the  acetate  of  lead  more  proper ;  and  when  our 
object  is  to  stimulate  the  parts,  more  especially  the 
glands  of  the  tarsi,  we  may  use  ointments,  of  which  the 
oxides  of  mercury  or  copper  are  the  chief  in^edients* 
In  the  same  class  of  stimulants,  we  shall  be,  disposed  to 
place  the  diluted  tincture  of  opium,  where  we  conceive 
that  the  primary  action  of  the  substance  on  the  eye 
must  have  much  more  power  in  exciting  the  part,  than 
any  general  sedative  effect  which  can  subsequently 
arise  from  the  action  of  the  opium.    When*  the  disease 
is  a  symptom  of  any  constitutional  affection,  it  is  obvi- 
ously necessary  to  remove  this  affection  before  we  can 
cure  the  local  disease  of  the  eye.    As  the  Egyptian  or 
purulent  opthalmia  is  propagated  by  the  application  of 
the  matter  dischai^ed  from  the  part,  it  is  peculiarly  ne- 
cessary to  use  every  precaution  to  prevent  this  commti* 
nication,  and  especially  in  schools,  or  other  large  col- 
lections of  persons  who  live  under  the  same  roof,  we 
should  be  careful  to  separate  those  who  are  affected 
from  their  fellow-inmates. 

There  is  a  peculiar  variety  of  the  complaint,  which 
indeed  strongly  resembles  the  Egyptian,  that  is  confin- 
ed to  newly* bom  children :  it  consists  in  a  very  violent 
inflammation  of  the  whole  substance  of  the  eye,  and  ge- 
nerates a  matter  which  seems  to  be  decidedly  purulent. 
It  has  been  supposed  to  be  produced  by  certain  morbid 
discharges  from  the  mother,  coming  into  contact  with 
the  eyes  of  the  infant  during  ito  birth ;  it  may  probably 
be  always  prevented  by  a  due  attention  to  deanlineat , 
which  is  the  more  important,  aa  from  the  violence  of 
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Practice,   its  symptoms,  and  the  tender  a^e  of  the  subject,  its  ef- 
^"^"^^^  fleets  are  generally  very  distressmg. 
OUtii.  We  have  little  to  remark  concerning  the  inflamma- 

tioD  of  the  ear,  which,  although  occasionally  extremely 
iwinfal,  and  so  severe  as  to  terminate  in  the' destruction 
of  the  internal  parts  of  the  organ,  is  usually  of  a  tran« 
sient  nature,  and  not  pft^n  the  subject  of  direct  medical 
treatment.  The  inflammation  is  generally  so  limited  io 
its  extent,  and  is  seated  so  far  out  of  oar  reach,  that 
bleeding  is  seldom  employed,  nor  is  the  constitution  so 
much  affected  as  to  render  any  seneral  remedies  neces- 
sary. By  excluding  the  cold  air;  by  dropping  warm 
iluids  into  the  ear,  and  by  blisters,  the  complaint  is  com- 
taonlv  relieved;  opium,  Ixyth  internally  and  externally, 
may  be  employed,  especially  in  the  latter  stages.  The 
inflammation  of  the  mamma  and  the  testis  are  painful 
aflections,  but  as  they  are  altogether  local,  and  are  re- 
moved by  the  usual  remedies  for  local  inflammation, 
we  ^U  not  enter  into  any  particular  account  of  them 
in  this  place. 
General  re-  We  nave  now  gone  through  the  important  genus  of 
marks  on  ,  the  Phlegmasia,  and  we  may  remark  concerning  them» 
the  Pbieg-  that  they  afford  us  the  most  evident  examples  of  the 
muls,  efficacy  of  the  medical  art,  and  equally  prove  the  fallacy 
of  the  pathological  doctrine  which  conceives  diseases 
to  be  merely  enorts  of  nature,  directed  to  the  removal 
of  some  noxious  or  offending  cause  from  the  srstem, 
and  that  the  object  of  our  remedies  should  be  solely  to 
promote  these  natural  efforts.  The  direct  tendency  of 
the  phlegmasise  is  to  destroy  die  functions  of  the  part 
affected,  while  the  operation  of  the  depletmg  pliui  of 
treatment  is  directly  to  oppose  the  disease,  and  to  in- 
dnee  a  state  of  the  system  precisely  the  reverse  of  the 
niatind  one.  There  is  no  dass  of  diseases  in  which  a 
prompt  and  decisive  jadgmetit  is  so  requisite,  or  where 
any  temporizing  or  hesitation  in  the  mind  of  the  practi* 
tioner  is  nroductive  of  more  dangerous  consequences. 
As  these  aiseases  are  scarcely  in  any  degree  under  the 
influence  of  the  imagination  or  the  control  of  volition, 
we  are,  on  that  account,  better  able  to  judge  of  the 
Operation  of  remedies,  and  consequently  can  with 
more  certainty  apply  the  experience  that  we  have 
acquired,  and  predict  the  effect  of  our  treatment  in 
mother  cases. 

SxcT.  IX.    Df/imskmei.     Caiarrfmt ;  BfomskUtu 

Defluxio-        Our  next  genus  is  diat  of  the  Defluxiones,  which  con- 
net.  tist  in  an  increased  secretion  from  a  mucous  membrane 

attended  wi^  fever.  The  only  diseases  which  seem 
naturally  to  belong  to  this  genus  are  Catarrhus,  Bnm- 
chitk,  and  Dysenteria ;  for,  although  some  of  the  affec- 
tions of  tlie  larynx,  the  trachea,  and  the  urinary  or- 
gans would  come  under  this  definition,  yet,  in  their 
general  symptoms  and  tendency,  Uiey  approximate  so 
much  more  to  the  Phlegmasiee,  that  we  have  preflnned 
placing  them  in  that  genus.  We  are  not  thoroughly 
acquainted  with  the  cause  of  this  difference,  why  the 
inflammatorjr  action,  both  general  and  local,  is  so  much 
more  acute  in  one  case  than  in  the  other,  or  what  con- 
stitutes the  essential  difference  between  Enteritis  and 
Dysenteria. 
Catarrhut.  it  Will  be  unnecessary  for  us  to  enter  into  any  long 
detail  of  the  symptoms  of  the  well  known  affection  €a- 
tairhi  the  great  endemic  of  our  island,  and  the  fruitful 
source  of  so  much  r«d,  and  so  much  imaginary  evil.  Its 
usual  exciting  cause  is  sufficiently  designated  by  its  po- 
pular designation  of  cold;  for  notwithstanding  some  spe- 
culations of  an  opposite  nature,  which  ascribe  Caurrh  to 
the  action  of  heat  of  the  body,  afVer  a  previous  exposure 
to  cold,  we  still  adhere  to  the  commonly  received  doc- 


trme.  The  contrary  ophiion,  we  have  no  doubt,  arose  Prartiw. 
from  imperfect  observation  and  false  analogy,  and  is  ^^y^ 
contradicted  by  daily  experience,  where,we  observe  in- 
numerable instances  of  individuals  being  attacked  with 
the  symptoms  of.  catarrh  during  the  actual  application 
of  the  oold,  provided  it  be  sufficiently  lon^  continued. 
We  believe,  however,  that  a  sudden  transition  from  a 
Very  cold  to  a  very  warm  atmosphere,  will  aggravate 
the  ii^urious  effects  of  the  former ;  and  there  are  like- 
wise some  cases,  where,  fVom  an  indirect  or  secondary 
effect,  cold  air,  or  even  the  cold  bath,  has  removed  a 
catarrhal  affiection.  We  have,  however,  no  hesitation 
in  recommending,  as  the  general  remedies,  a  moderately 
warm  temperature,  the  plentiful  use  of  weak  tepid' 
drinks,  the  warm  foot  batii,  low  diet,  gentle  aperients, 
and  what  may  be  styled  the  mild  antiphlogistic  regi- 
men.  But  the  prevention  of  Catarrl)  is  a  more  im{)ort- 
ant  object  than  its  cure,  which  is,  for  the  most  part. 
easily  effected,  while  the  extreme  susceptibility  of  some 
individuals  to  the  least  degree  of  coldness  and  moisture 
renders  them  subject  to  perpetual  anxiety,  and  unfits 
them  both  for  the  enjoyments  and  the  duties  of  life. 
The  great  point  consists  in  avoiding  all  violent  extremes 
of  temperature;  for  we  have  abundant  evidence,  that 
the  comparative  are  much  more  felt  than  the  positive 
degrees  of  cold,  and  next  to  this  in  increasing  the  capa*> 
ciQr  which  the  system  possesses  of  what  is  styled  re-ac- 
tion. The  first  object  is  principally  accomplished  by 
warm  cloathitiff  anid  cool  rooms,  and  the  second  by 
temperance  in  diet,  by  liodilv  exercise,  and  by  the  re- 
gulated use  of  the  cold  bath.  Besides  external  cold, 
which  we  regard  as  the  most  fVequent  cause  of  catarrh, 
the  disease  sometimes  prevails  epidemical^,  and  s«ems 
to  be  propagated  by  contagion ;  in  this  case«  the  symp- 
toms are  generally  more  severe,  and  its  attacks  are 
more  sudden,  but  it  does  not  differ,  except  in  de|^ee, 
from  the  ordinary  form  of  the  disease. 

Bronchitis  has  generally  been  considered,  not  as  a  dis-  fiKKKfa>u> 
tinct  affection,  but  as  a  species  either  of  catarrh,  or  of 
pneumonia ;  it  seems,  however,  to  be  distinguished  from 
the  first  of  these  by  its  seat,  and  from  the  latter  by  its 
symptoms,  as  it  consists  of  an  afiectiim  of  the  broDchise 
very  amddgous  to  that  of  the  muoous  membrane  of  the 
nose  and  fauces  in  catarrh.    But  although  we  may^  con- 
sider bronchitis  to  be  a  distinct  disease,  its  nature  is  ob- 
viously very  similar  to  that  of  catarrh :  the  two  affec- 
tions are  frequently  connected  together  ;  the  former  is 
o^n  the  effect  or  sequel  of  the  latter,  and  they  nm  into 
each  other  by  insenslole  shades  or  gradations.  The  prin* 
dpal  diffefrence  depends'upon  the  more  chronic  nature 
of^brohchitis,  and  its  being  connected  with  particular 
constitutions  and  ages,  rather  than  originatiiw  from  the 
mere  action  of  an  external  exciting  cause.    ^Vhen  the 
bronchiie  are  the  seat  of  the  disease,  in  addition  to  the 
remedies  for  catarrh,  we  shall  derive  benefit  from  blis- 
ters ;  and  we  may  also  advantageously  administer  ex- 
pectorants, especially  squills  and  small  doses  of  ipecacu- 
anha; when  It  assumes  tlie  completely  cltromc  state, 
opiates  may  be  properly  added  to  the  other  remedies. 
It  is  a  disease,  however,  which  is  frequently  so  protract- 
ed, and  which  has  its  symptoms  so  much  modified  by 
external  circumstances,  and  by  the  condition  and  habits 
of  tl)e  individual,  that  it  is  difficult  to  lay  down  any 
plan  of  treatment  that  will  be  applicable  to  all  the  cases 
that  come  under  our  care. 

Sect.  X*    Dpsentery. 

Dysentery  is  a  disease  which  appears  essentially  to  Dy«»w: 
consist  in  a  state  of  the  alimentary  canal,  analogous  to 
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P^nwiltt.  tfisl  oftittlbuM  in  Catindi.  Jib  characterized  by  6^ 
-  » '  -^  WBie  gripnw  paini,  ttoesmuB/^and  frequent  amall  eva^ 
enations,  wmch  consist  chiefly  of  huiciisa  cxscasionally 
tinged  with  blood :  the fsscies are allqcetherietained.  or 
are  diaduned  in  the  fam  of  xmiDded  niaaseir  called 
acybala.    The  exdtinff  cause  of  jDysentery  seems  to  be 
^rery  similar  to  that  of  intermittent  fever ;  it  generally 
fnrevails  in  the  same  situations  and  seasons ;  but  although 
many  apeoulations  have  been  formed  concerning  its  n«i» 
tore,  and  the  way  in  whidiit  is  generated  by  autumnal 
legs  and  marsh  d99uvia,  tfaey  do  not  appear  to  us  in  any 
respect  satisftctory.    The  disease  has  been  supposed  to 
be  sometimes  prodnoed  by  ceitain  peculiarities  in  diet« 
but  of  this  we  apprehend  there  is  not  aufficiegot  evidence ; 
aikd  with  respect  to  the  use  of 'recent  £ruitSy  we  conceive 
that  they  would  rather  tend  to  prevent  the  disease.    It 
has  been  genially  supposed  that  Dysentery  is  oontar 
giousy  but  we  confess  that  we  are  inclined  to  adopt  th^ 
eontmy  opinion,  as  the  mode  of  its  propagation  moi? 
resembles  that  of  a  complaint  attacking  a  number  of  in« 
dtridnals,  all  exposed  tQ  the  same  exciting  cause.     Dy- 
aentery  is  often  combined  with  Typhus,  and  it  is  sale) 
that  wiien  the  fever  is  communicated  by  infection,  the 
•dysenteric  symptoms  are  so  likewise.    Generally  the 
most  violetit  forms  of  the  disease  occur  in  warm  di- 
maites,  and  in  situations  where  the  body  is  exposed  to 
extreme  alternations  of  heat  and  cold,  so  as  to  have 
given  rise  to  the  idea,  that  it  has  some  connexion  with 
the  state  of  the  cutaneous  perspiration.     Many  circump 
atanoes,  bcyth  with  reniect  to  toe  cause  and  the  treat>- 
nmt  of  the  disease,  mvour  dlie  reality  of  this  ccnnexr- 
ion,  although  it  is  not  easy  to  give  any  intelligible  acr 
oetnnt  d  the  mode  c^  its  operation,  for  the  hypotheses 
that  have  been  formed  on  this  sulfject  are  little  more 
tban  mere  expressions  of  the  £ict  in  technical  langua^^, 
er  have  consisted  in  assuming  the  very  point  which 
was  to  be  proved. 
TreatmcDt.      The  uHtmate  object  to  be  aimed  at  in  the  cure  of  Py« 
aentery  is.  to  restore  the  healthy  action  of  the  intestine^, 
while  the  immediate  object  is  to  ]>rooure  a  discharge  of 
the  fescal  matter.     A  great  variety  of  remedies  have 
been  employed  for  this  purpose,  but,  for  the  most  pa|r^ 
they  may  be  all  reduced  to  two  classes,  purgatives  and 
diaphoretics.    The  pmqgattves  diat  have  been  found  the 
moat  e^ctual»  are  ot  the  milder  description,  and  are  to 
be  administered  in  small,  but  frequently  reoeated  doses  ; 
oleum  ridni,  neutral  salt6>  and  senna,  to  woich  we  may 
add  small  doses  of  calomel,  are  perhaps  among  the  most 
useful ;  and  either  combined  or  alternating  with  ipeca- 
cuanha and  antimony,  undoubtedly  have  a  powerful  ef- 
fect in  reatoriag  the  due  action  of  the  bowds.    Injec- 
tions sve  useful  in  promoting  the  operation,  of  the 
^i^tiyes;  fomentations  to  the  abdomen  sometime^ 
Ave  relief  to  the  pa\n,  and  where  it  is  very,  severe  and 
fixed  to  one  spot,  leedies  and  blisters  may  be  applied; 
vfhUe  there  are  other  auxiliary  means  that  may  be  used 
to  m/ttX  particular  symptoms.     It  does  not  appear  that 
general  bleeding  is  frequently  necessary^  but  wherever 
any  comsderable  degree  of.  fever  is  present,  it  should 
be  bad  recourse  to  without  hesiuticMi.     Until  the  fascal 
diacharge  has  been  fully  established,  opium  is  inadmis- 
sible, but  after  this  has  been  accomplished,  it  may  be 
.^ven  with  great;  rdief  to  the  pain  and  tenesmus,  espe* 
r  cially  jn  the  form  of  Dover's  powder.    When  the  dis- 
ease exists  in  a  very  violent  degree,  and  has  not  been 
'pniperJty  attended  to  in  its  earlier  stages,  more  acute 
mmnm$|tigii  appears  to  supervene  on  portions  of  the 
•  intestines;  there  is  sometimes  an  exudation  of  lymph 
.Crem  ^e  iatafnai  surfaoflt,  and  after  death  we  find  their 
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structure  so  eiitire\y  disorganized,  that  sdrrhus  ulcera-     Pfaeticfc 
tions  and  even  gangrene  have  been  induced.  ^  »  V^ 

I  The  above  remarks  on  the  treatment  of  Dysentery 
chiefly  apply  to  the  disease  as  it  exists  in  our  own 
country,  or  in  the  temperate  cUmates  of  Europe :  in  the 
equatorial  regions,  where  the  disease  assumes  a  much 
ly^ore  ipalignant  and  formidable  appearance,  we  have 
^(trong. evidence  in  favour  of  the  efficacv  of  large  doses 
pi  mercury,  both  given  internally  ancl  rubbed  on  the 
surface,  so  as  to  produce  salivation.    Whether  die  com* 

£laint  for  which  this  treatment  has  been  employed  is  to 
e  regarded  as  proper  Dysentery,  or,  if  it  be  so,  how  far 
it  may  be  modified  by  dimate,  we  do  not  presume  to  de« 
cide;  but  we. unquestionably  thin^  that  such  a  plan  of 
^eatment  is  not  necessary,  or  even  admissible,  for  the 
disease,  as  it  comes  unoer  our  observation.    When  it 
has  existed  in  a  violent  form,  afler  its  urgent  symptoms 
Jiave  been  subdued*  it  is  not  unusual  for  an  irregular 
ection  of  the  bowels  to  continue,  which  terminates  in 
an  obstinate  diarrbcea.     In  this  stage  astringents  have 
been  generally  employed,  and  a  great  variety  of  them 
^re  recommended,  which. have  generally  been  given  in 
combination  with  opium.    We  think  it  doubtful  whe« 
ther  these  remedies  can  answer  the  end  for  which  they 
are  prescribed ;  if  they  are  ever  found  beneficial,  we 
conceive  it  more  likely  to  be  from  some  tonic  power 
.which  they  exerdse  upon  the  stomach,  thus  improving 
the  general  state  ot  the  health  and  the  digestion,  than 
from  an  astringent  operation  on  the  intestines  them« 
.selves ;  we  YQay  farther  remark,  that  when  the  disease 
acquires  this  chronic  and  protracted  form,  it  is  always 
difficult  to  discriminate  between  the  effect  of  remedies 
ancl  the  natural  powers  of  the  constitution.    Upon  the 
.whole,  we  think  the  best  plan  of  treatment  m  6uch   ' ' 
cases  is  to  aim  at  restoring  the  digestive  organs  to  their 
healthy  state,  to  emplqv  the  least  stimulating  kind  of 
diet,  to  allay  irritation  by  opium,  to  regulate  the  ex* 
temal  temperature,  and  occasiondly  to  administer  mild 
purgatives. 

Sect.  XI.    Hheumatwn. 

9 

Oi^r  next  ffcnus  of  the  Phlogismi  is  Rheumatism,  a  Rhetnna- 
disease  which  appears  to  consist  in  ivi  inflammation  of  tism. 
the  tendons  or    other  membranous  parts  connected 
.with  the  musdes,  principally  those  which  serve  for  the 
.motion  of  the  larger  joints.    It  is  characterized  by  heat, 
paii^  and  swelling  of  the  part,  with  difGculty  of  mo- 
tion, attended  by  an  acute  degree  of  Cauma.    Its  cause 
is  probably  in  all  cases  the  application  of  cold  and 
moisture,  and  especiiilly  when  acting  locally  upon  par- 
ticular pfirts  only  of  the  body ;  but,  like  many  other  of 
the  innammatorv  affections,  when  the  disease  has  been 
once  experiencea  in  any  considerable  degree,  it  affects 
the  constitution  so  as  to  render  it  aflerwards  capable  of 
!  being  reproduced  by  very  slight  causes.    There  is  no 
disease  which  presents  such  remarkable  examples  of 
metastasis ;  it  is  not  unusual  for  a  part  that  is  suffering 
from  a  vident  attack  of  the  complaint  suddenly  to  lose 
every  morbid  symptom,  while  it  is  immediately  trans- 
ferred to  some  other  part,  quite  remote  from  the  for- 
'  mer,  as  from  one  knee  to  the  other.    We  are  unable  to 
explain  the  mode  by  which  this  is  accomplished ;  but 
.of  the  connexion  of  the  two  occurrences,  the  disappear- 
ance of  the  disease  in  the  first,  and  its  accession  in  the 
second  part,  there  can  be  no  doubt.    While  the  hu- 
.  moral  pathology  was  in  vogue,  these  phenomena  were 
easDy  explained  upon  the  principles  of  this  bypothesis, 
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tana.    There  ia  a  Anther  oui^iioaticcimiiiiatanoe,  that    fint  eminence  in  ftvoor  of  a  varj  iliftnai  ajUem  of 

while  the  acute  RbemnatiamiagenerBllj  aggravated  bj    raanagenient.    By  aome  of  thcae,  Idccihi^  is  cntiKlj 

external  warmth,  the  dirontc*  on  the  contrary,  ia  cer-    diaea^cd  in  Bheomatiam,  aa  of  no  mtt  m  dimiiiiihi^ 

tatnly  reMaved  by  it.    Chronic  Hhemnatiam  ia  one  of  tfie  febrile  action,  and  tending  to  hving^  an  the  laha^ 

thoae  aiTcctiona  that  have  the  property  of  indicattng,  in    qoent  vtate  of  debility,  which  is  vary  diConh  to  rv- 

a  way  wbfch  we  are  not  able  to  explain,  the  fotore    move,  and  permanently  ii^rioas  in  ita  eftcta.    Sud^ 

changes  of  tbe  weather,  no  that  paticma  of  this  deacrip-    rilics  are  likewise  tfaooght  to  he  agciew  in  their  imme- 

tion  can  predict  these  changes  before  any  signs  of  thetn    diate,  and  detrimental  in  their  ahimate  operatian ;  while 

have  been  manifest^  by  our  uaoal  meteorological  in-    the  core  of  the  complaint  ia,  friim  the  firat  trwted  to 

stroments.    Many  animals  poateaa  thia  power  in  tbenr    cinchona  and  other  tonica,  with  oocaMonal  opiataa  to 

healthy  atate ;  In  these  caaea  it  ia  genenuly  referred  to    relieve  the  pain,  and  aach  topical  applicationa  aa  may^ 

the  operation  of  instinct,  tm  it  ia  alwaya  found  to  be   iVom  Ume  to  time*  aeem  to  ease  tbe  pain  and  reheve 

connected  with  some  circumstance  esientially  neoeaaary    any  urgent  symptoms.    Some  practitiancrshave  placed 

to  their  immediate  exiitence  or  their  future  welfare.         confidence  in  the  effecto  of  mercury  as  a  temcdy  for 

The  seat  of  Rheumatism  is  supposed  not  to  be  in  the    Rheumatism,  and  others  have  depended  apon  oanam^ 

muacular  fibre  itself,  but  in  the  roembranoua  parts  coii-    not  merely  aa  a  palliative,  but  from  some  aoppoaea  ope- 

nected  with  it,  an  opinion  which  u  derived  partly  from    ration  on  the  system  at  hu^.    Our  own  experienoe  in 

tbe  sensation  of  pain  befn^  referred,  not  to  the  Mly^  of   the  disease,  althoui^h  considerable,  haa  not,  we  canfeaa, 

the  musclsi  but  to  tbe  jointSi  and  to  the  joints  being    enabled  us  to  decide  with  certainty  upon  aH  these fKiintay 

the  prindpal  seat  of  tne  external  inflammation ;  the    or,  perhaps,  we  may  say  more  Ookrectiy,  has  rather  led 

changes  of  structure  which  occasionally  occur  after    us  to  conclude,  that  certain  plans  of  treatment  are  naa- 

some  attacka  of  the  disease,  are  always  found  among    less  or  injurious,  Uuin  to  determine  what  methods  cw^rht 

these  parts,  oonsbting  of  the  thickening  of  the  tendona,    to  be  substituted  ftom  them.   We  should  not_  altogether 

the  aonesion  of  the  membranous  parts  to  each  other,  or   proscribe  bleeding,  but  we  believe  that  it  ia  not  a  ra« 

the  depoiition  of  a  fluid  into  the  interstices.    Rheu-    medy  of  extensive  applioatiba ;  sweating  we  are  dia- 

matiftm  is  a  disease  which  seldom  proves  fatal,  but  it  is    posetl  to  regard  as  positively  bid,  at  least  if  carried  to 

one  which,  fVoro  the  pain  that  it  occasions,  from  ita  lia-    any  considerable  extent ;  nor  do  we  ftol  much  dispuecd 

bilitv  to  relapses,  as  well  as  from  the  injury  which  it  ofVen    to  place  that  confidence  in  cinehona  which  the  w&^ 

proJuces  in  the  organs  of  loco-motion,  is  to  be  regard-    apectability  of  the  names  atudiod  to  this  nraotice  wonid 

ed  as  a  very  serious  complaint ;  and  it  is  more  to  hk    aeem  to  warrant  Upon  the  whole,  the  plan  of  tmtiDif 

dreadedi  because,  notwithsunding  the  frequency  of  its    acute  Rheumatism  which  we  shookl  vecomniend,  ia  to 

occnrranoe^  and  the  numerous  cases  which  must  come    bleed  occasionally  and  moderately,  t»  adaoBitaaHr  pan. 

under  the  notice  of  every  practitioner,  we  ore  still  very    g:atiyes  very  freely,  to  abstain  fhMn  aU   the  dnvot 

much  in  doubt  respecting  the  beat  method  of  treating    means  of  producing  direct  perspiration;  but  not,  how*. 

it.    Wa  find  indeed  venous  wo^ks,  which  lay  down    ever,  to  check  any  natural  efibtts  frf'thta  kind  by  cxtetw 

ceruin  plans  of  treatment  with  the  greatest  confidence,    nal  cold,  and  to  exhibit  opium  in  moderate  doaea,  oom« 

and  ti)e  t\illest  assurance  of  success,  but,  at  the  samfe    bined  either  with  ipecacuanha  or  with  cakimel. 

time,  we  find  authors  recommending. plans  of  exactly  a        The  cure  of  chronic  Rheumatism,  aithoagh  by  «o 

contrary  tendency,  one  of  which  must  necessarily  be   means  easy  to  be  accomplished,  ia,  however,  asilli}cct  of 

imprfiper,  unless  we  imagine  that  they  are  bodi  of  mem    less  controversy.   Here  we  have  no  febrile  actiwn  to  sub- 

equally  useUis.  due,  and  our  indications  are  to  retieve  tiie  topieal  a^ 

Wiib  respect  to  the  treaOnent  of  acute  Rheumatism,    fection,  and  to  restore  the  strength  %f  ilia  ^pMHB«    If 


Of  cbrir 


these  indications  are,  to  a  certain  degree,  neceaaarily  no  doubt  that  a  large  share  of  the  heneilt  ia  &mfmA 

connected  together.  Almoat  all  systematic  writers  have  from  the  quantity  of  friction  whkhia'employeA  Mmia 

directed  na  to  commence  with  blood- letting,  which  in  teal  advantage  appears  to  hejobtallMNl  flNtti  Iha 

this^  as  in  other  inflammatory  fibrile  aflectians,  is  to  be  of  the  patient  to  move  the  aftiAlsd  paft ;  arid  'm  ^^ 

repeated,  nntfl  the  increased  action  t>f  the  aoaguiferoua  can  be  prevailed  upon  to  make  the  neeeaaary  exeHlmft» 
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Pradtoe;    in  apiir  gf  fli»  pein  iitd  dMKadtf  Afendiiig  tke  ir«t  titit  to  dM>  the'^bct  te  itM%  evplftiRcd  by  the  ua-*    Pncticct 

'  triola*  fehe,€il»oti  that  ha^re  been  firodnced  iiretnily  prorement  which  hence  ti^es  pUce  in  the  d^etent   ^  »  "^ 

astonishing,  aikd  have|m>baMyi  in  fonner  tiiHes,  often  hinctioiis  that  are  connected  with  the  process  of  diees^ 

given  rise  to  the  belief  in  supernatural  sf^ency.     Calo-  tioft,  without  ceaoeWing  that  the  former  have  expeUed 

mel  and  opium  will. be  found  nseM,  if  the  pa(n  be  con-  vay  morbific  hwiMMirs,  or  that  the  latter  has  any  effect 

siderabTe,  and  a  gentle  diaphorsts  may  be  procured  by  in  aweetenifig  the  blood.     Large  abseesses  freffuemly 

Dkiver 'a  fiowder,  or  the  cotnlnnatioo  o^  guaiacum  and  occur  as  the  sequels  o£  severe  fevers  9  and  it  ia  ofUit 

MttHMHihii    Cenaiderable  relief  it  sometimes  dbtaineck  Supposed  that  persona  who  have  long  laboured  under 

by  the  appHeatieii  of  bandbgea  tat  the  afieeted  joinfts,  by  a  ddlkaite  atate  of  health  have  been  relieved  by  the  a|N 

wfaieh  tliey  are  rendeiwdi  mor^  capable  of  motion^  aft  the  peaeaace  of  these  affections.    After  the  shock  which  is 

aame^  time  that  thaabaerpticm  of  the  effiieedf  ffuid  sccsa*  gfivcn  feo  ibtf  citfeuktion  in  iever^  we  eannot  be  aufprie* 

f»  be  ptoMoled,  or  perhape  the  effosion  altogether  ptew  ed  at  the  opcurrence  of  any  local  derangementa  of  thfa 

ireaied.     In  the  later  sUgea,  whe» atiffiiesa  is  tbe ehief  kind;  Biid»  with  respect  ta  the  latter  case,  it  ie  not  iom 

remainikig  eanse  of  aneaainesa,  the  warm  bath  ia  of  great  probable  that  sotfne  change  from  a  fbeble  to  a  more  ac« 

aepriee,  and  parcieolbrly  in  the  fonoa  of  the  naimral  tive  state  of  the  eircukUon  may  produce  these  partial 

aherttal  springs  ef  BMh  or  Baniti»«  where,  however^  congesttona,  being  fiaa  the  cause>  but  the  concemttants 

alie  oaily  advantage  errer  the  common  warm  bath  con*  of  convalescence.     We  shall  not  offer  any  obsefvatioHa 

^ata  in  the  large  quaiytity  of  water,  ao  aa  to  enable  the  upon  the  Crealmentof  these  complaints^  as  it  is  general** 

Mj^eot  ta*  move  alKiat  while  iraineraed  in  the  fluid,  ly  supposed  to  belong  entirely  to  the  province  of  sor- 

Jmiaof  warm  tta  water  have  been  thos^  parttcii-»  fery ;  but  with  respect  to  the  state  of  the  ccmalittttieii 

lerl^  naeAil;  IsRd  if  tbqr  eould  he  procured  aumciently  m  which  they  are  the  most  apt  to  make  their  appear-* 

eepedbna,  migto  perhaps  be  sopeHov  to  naCiinil  springs,  ance,  we  may  remark,  thui  it  is-  relieved  by  a  long,  cnn« 

bi  comeqweneeef  the  saltne  partielea  stimulating  the  tinued  uae  01  modierate  purfiatlvea,  of  which  it  ia  ge« 

eBtasieewa  tesaelB,  and  tending  to  exdce  their  action,  aerally  aeppbsed  that  calomtt  oi^t  to  form  a  part ;  by 

Verf  higli  eommendationa  have  been  bestowed  upon  strict  attentran  to  diet;  by  exercise;  and,  aeoorcting  to  the 

Ae  vmpoor  bath,  and,  iHi  seme  obatinatie  caaea  of  chronic  atate  of  tbe  appetite,  either  by  stomachica  or  by  tonics. 

Rheiiniatisin',arsemclMi8beensMdtobebeneficiaL  Elec*  Coureea  of  minend  waters  are  often  serviceable^  but« 

trieiiy,  oil  of'  turpentine^  lild  vwioas  acrid  vcgeOdiiiBa  for  obviaais.ieasona>^  it  is  necessary  that  they  should  be 

are  among  the  remedies  which  have  been  emptoyed  at  drrnds  at  the  fountain  head. 
rmnoQB  timea ;  an4,  where  other  meana>  have  faOed^  m 

eoiirae  of  mercucy,  given'  ao  a*  to  Ind^iee  aaKvatioi^  ia  •                         o^^  ^Uj     ffgctic 
reported  to  have  been  auccessful.    To  prevent  the  re* 

enrrence  of  the  diseaee^  woollen  should  be  worn  next  As  a  kind  of  appendage  to  our  order  of  Phlegiaui,  Hecue. 

to  tbe  skin,  and  the  other  meima  adopted  whibh  we  wefaiureidacedHcctica,adiwa8ewhieheonsistainapeir 

have  mentioned  above  m  uae^t  in  the  prevention  ef  euliar  febrile  action,  which  genefaUy  eppeava  to  bar 

Catarrh;  to whichwemay  add,  that,  inBbeamatiam,.ex«  apnpaihetic  of  aome  other  afifeetion,  but  which  iieceak 

eraiee  ia  ef  the  most  essential  importance,  and  mint  in«  aari^  becomes  itsdf  the  immediate  object  of  our  atten* 

deed  be  persevered  in  to  an*  extent  whidi^  in  ordiaerf  tbn.    Hectic  is  indicated  by  a  freqiient»  but  feeble 

eaeea,  would  be  regm^ed  as  exoesaive*  pulae ;  bv  drcumaoribed  fluahee  of  the  eheeka ;  by  heat 

m  tile  pahna  of  the  hands,  and  aoles  of  the  feet ;  by  prcf* 

SKCT.Xa    Injlammaihn  qfihe  C,Uular  Texiure  and  ^r^tSJSSTw^^ 

oj  me  S^tn.  ^  ^  kceritiotta  sediment.    The  fever  ia  remarkable 

Pbiogotif,       The  inflammation  of  the  ceHuhH*  texture,  giving  rise  from*  ita  perioda  of  aooetaion  and  decline ;  it  comea  mi 

Erjithenw.  ^  hcii\»  of  various  desci^tions,  and  the  simple  inflmi.'  at  a  certain  stated  hour,  which  ib  generaHy  in  the  after- 

matory  affections  of  the  skin*,  producing  different  kindr  noon  or  evening,  the  patient  goea  through  the  aocoes- 

of  papnlous'  eruptions,  we  have  placed  in  tliis  part  o^  aive  atagea  of  chilliness^  heat,  and  perspiration,  and  ia, 

our  aystem,  under  tbe  names  of  Phlogosis  and  Erythema,  after  soibe  hours,  left  oon^iaiiatively  free  from  com« 

They  are  generally  local  affections,  and  far  the  roost  plaint     Most  systematic  waiters  inform  us,  that  it  ia 

part  are  scarcely  of  sufficient  importanee  to  require  Kie-  not  unusual  in  Hectic  for  there  to  be  two  paroxysms 

dice}  treatment,  but  occasSonally  they  become  the  ob-  during  each  diulmal  revolution ;  but  of  this  we  have 

jecta  of  attention,  both  fitom  the  pain  which  thev  pro-  seme  doubt     The  appetite  remains,  for  a  considerable 

dace,  and  still- more  fVom  their  affording  an  indication  time,  wi^ut  being  much  impaired,  and  althou(^h  the 

of  a  morbid  condition  of  the  system,  which'  it  becomes  pTDStratimi  of  strength  is  *very  great,  and  the  patient  ia 

an  object  with  us  to  eoimteract.     Although  they  fie*  dail^  harraaaed  by  a  variety  of  diatreaeing  aymptoms, 

quentfy  arise  from  obvious  accidental-  causes,  itia  no  yet  it  is  a  striking  feature  of  the  diseaae,  tmit  the  apirita 

leaa  certain  that  they  aeraetimea  proceed  fVom*  a  pecu^  are  little  affected,  and  that  he  retaina  hia  hopes  of  re« 

liar  atate  of  the  constitntton,  an  observation  which  co*  cevery  almost  until  the  last  hour  of  hiaeziatencC.  There 

incided  9a  well  with  the  doctrinea  di  the  humoral  pa»  ia  no  diaease  in  which  the  bo^.  auffem  ao  remarkably 

tbokiigy,  9»  very  probably  to*  have  led  to  the  tXMg^emh  fbam  the  eflhct;  of  mere  emaciation;  it  appeart  aa  if  every 

tien  of  the  facta  on  which  it  was  founded.    When. die  part  auffisred  in  ezacldy  the  aasne' proportion,  ao  that  lim 

functiofir  of  circulation  m*  accretion  are  either  of  them  la  enabled  to  continue,  aithoui^  the  actiena  of  the.ma« 

avffierii^  fivm  irregular  action,  itia  ea^to  imagine  chine  are  rednced to dieir  lo#eit poatiUe  pitchi  until 

thatr  partiaJ  derangement  in  the  transmission  of  the  they  all  cease  together.                                               ^ 

Aiida  tinfoogh-tiie  capillary  veaaela  may  ensue,  without  Hectic  la  obvioualy,.  in  a  great  nufbrity  of  caaea*  dansa. 

faatving  recourse  to  the  idea'  that  the  iuids  themaelvea  aympatheticy  and  dependa  upon  the  preaerice  of  aeme 

are  in  an  unfavourable  staAe ;  and  if  Kre  find  the  ten-  local  aftction,  general^  of  the  nature  of  an  abaceaa, 

dency  to  the  formation  of  theae  local  inffammationB  thua  giving  rtae  to  an  opinion,  that  it  waa  immediately 

to-be  removed  by  purgativea>  cr  by  a  more  Btrietatten«  cauaed  by  theabaorptioD  of  piuw    Of  thiaabsotptioD, 
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Practice,   however,  thete  is  no  ovideiiee,  and  it  tether  af^etrs' 
'^•'■V"''^  that  Hectic  is  the  consequence  of  a  change  in  the  sys- 
tem indiiced  by  the  process  of  suppanition,  or  even  of 
the  previous  inflammatory  action  tmit  gives  ribe  to  this 
process.     Althoagh,  in  most  cases,  we  are  able  without 
diflScalty  to  assign  the  cause  {of  thie  primary  comf^ainty 
yet  this  is  not  always  the  ease,  and  there  are  a  few  in« 
stances  in  which  it  would  appear,  that  a  mere  raental^ 
affection  has  produced  a  febrile  state,  very  nearly,  if 
not  altogether,  identical  with  the  usual  form  of  Hectia 
Of  this  we  have  a  noted  example  in  the  Noatalgia  of 
the  systematic   writers,  an  actual  disease,   which  ia 
brought  on  by  the  anxious  desire  that  is  sometimes  ex« 
perienced  by  individuals  to  return  to  their  native  coan«i 
try,  after  a  long  absence  from  it,     We  may  presume, 
that  it  is  a  high  degree  of  this  feeling,  aggravated  no 
doubt  by  a  variety  of  circumstances  unfavourable  to 
the  bodily  health,  that  constitutes  Cachexia  Africana. 
Treaunent.    ^  The  cure  of  Hectic  may  be  comprised  almost  in  the 
single  indication  of  removing  the  exciting  cause ;  where 
this  can  be  accomplished,  the  fever  soon  disappears, 
and  all  the  functions  resume  their  natural  acdon,  while, 
without  it,  we  doubt  whether  there  be  a  single  remedy 
which  can  be  of  any  essential  service.     It  indeed  often 
becomes  an  important  object  to  endeavour  to  remove 
the  piuticular  ffyrmptoms,  as  their  immediate  effect  ia 
sometimes  so  injurious  to  the  system,  as  even  to  in- 
crease the  original  disease.    The  symptoms  which  we 
are  the  most  frequently  called  upon  to  remove,  are  the 
aweating  and  the  diarrhoea ;  but  it  too  often  happens, 
that  all  our  efforts  for  this  purpose  are  unavailing.   Be« 
aides^  we  unfortunately  find,  that  whatever  checks  one 
ef  these  discharges  tends  to  increase  the  other ;  thu^  if 
we  use  adds,  or  admit  cool  air  to  the  anr&oe  of  die 
body,'  to  diminish  the  perspiration,  we  aggravate  the 
diarrhoea,  while  by  warmth,  opium,  and  astringents,  we. 
perhaps  remove  the  diarrhoea,  but  bring  back  the  per«^ 
Spiratton,    The  tendency  which  the  \xj6y  has  to  fall' 
into  a  state  of  profuse  sweating  during  sleep  is  remark* 
able,  and  what  we  are  not  well  able  to  account  for;  but 
we  observe  the  fact,  and  find  our  efforts  to  prevent  it 
quite  ineffectual.     Of  these  two  affections,  the  perspira* 
tton,  however  profuse,  is  to  be  regarded  as  less  injuri* 
ousthan  the  colliquative  diarrhoea,  and  therefore- we 
are,  at  all  events,  to  endeavour  to  obvuit^  the  latter,  aU 
though  we  min^,  by  this  means,  necessarily  bring  on. 
mome  degree  ofoie  former.    For  this  purpose,  we  must 
eifipley  astringents,  such  m  catechu,  kino,  and  hsema- 
t€»cy)on,  combined  with  chalk  and  opium ;  and  if  .there 
be  much  increase  of  temperature^  with  thirst  and  dry« 
ness  of  ^6  fauces,  diaphoretics  will  be  found  necessary,  > 
notwithstanding  their  action  on  the  cataneous  vessela^ 
mi|^t  seem  an  objection  to  their  use.    Thediet  should 
be  nutritive,  but  as  little  stimulating  as  possible ;  and  it . 
is  of  groat  oonsequenoe  that  the  patient  should  he  pre*  • 
served  in  a  uniform  temperature,  in  order  to  avoid  that 
excitement  of  the  sanguiferous  system  which  is  caused 
by  re-action.  Digitalis  has  been  recommended  as  a  reme- 
dy for  Hectic,  as  well  as  belladonna,  conium,  and  some 
other  vegetable  narcotics  ;  and  we  have  had  the  most  - 
c(mfident  accounts  of  the  beneficial  effects  of  carbonic 
acid  in  allaving  the  irritation,  and  especially  in  retard* 
ing  t^e  putte  by  its  sedative  operation ;  but  these  flaU  • 
tering  prospects  of  success  have  never  been  realised, 
when  the  reniedks  have  been  tried  by  any  other  per- 
sons except  those  who  br^nally  proposed  them,  or  toeir  • 
professed  advocates.     Upon  the  whole,  the  treatment  of 
nectic  is  to  be  regarded  as  entirely  pdliative,  and  diiefly , 
negettrerife  Dlay  beofapmenae  in  removing  causes ; 


of  irritation,  and  in  p^99Uvigkg  tlw  ajrslem  hrm  tnnqjoS. 
condition,  until  the  disease  can  be  effecUiaUy  removed 
by  the  removal  of  its  exdung  cause* 

Sect.  XIV.    Pyrexia,    I£opaihk  Fevert. 

The  aeeond  order  of  the  Parfattmaaifie  we  have  deno«  Tfmlm, 
minated  Pyrexiae,  by  which  we  mean  diseases  originat*. 
ing  in  a  dbturbance  of  the  sai^uifeieue  system,  pro* 
dudng  the  febrile  state,  but  where  the  nervooa  func* 
tiona  are  likewise  necessarily^  affected.  This  oonsti- 
tutes  the  class  of  diseasea  which  are  ooBunonly  called 
Fevers,  when  we  use  the  tenn  in  its  more  restricted 
appellation,  as  intended  to  include  those  only  wluch 
are  idiopathic,  and  are  not  oonneoted  with  local  iniSam- 
mation..  The  Pyrexiae  form  an  order  of  TJinoasoo^ 
which,  with  respect  to  their  frequency  and  their  vio* 
lence,  taken  conjointly,  have  proved  the  most  destruo* 
tive  to  the  human  species  $  seme  of  them  are  ciqpable 
of  generating  the  most  virulent  contagion,  others  owe 
then*  origin  to  causes  that  prevail  the  most  extensively^ 
and  are,  at  the  same  time,  the  most  beyond  our  power 
individually  to  controul,  as  peculiar  eonditi<»is  of  the 
atmosphere  with  respect  tolnoisture  and  temperature^or 
of  the  country  which  we  inhabit,  as  to  its  soil,  its  pro* 
ductions,and  its  state  of  agricultural  improvement;  while 
a  third  set  of  causes  is  derived  from  dreumstanoes^ 
whidi,  although  induced  upon  mankind  by  their  own 
voluntary  acts,  to  the  great  bulk  of  them  are  no  less  in« 
evitable  than  the  evils  which  are  immediately  inflicted 
by  nrovidence  itself,  and  are  firequently  more  dreadful, 
in  tndrefl^ects. 

The  number  of  wotks  that  have  been  published  on  the 
subject  of  Fever,  both  pathological  «id  practical,  is  ixk 
proportion  to  the  m^:nitude  and  importance  of  the  aub- 
ject.  Each  sucoessive  revolution  in  medicine  has  pro* 
duced  a  new  hypothesis  of  Fever,  for  this  has  generally, 
been  the  object  to.which  the  theori^  has  first  directed 
his  attention;  while,  from  the  various  aspects. which. 
Fever  assumes  under  different  circumstances,  every 
country  and  every  age  have  given  rise  to  some  new 
opinion  respecting  its  origin,  its  nature,  and  its  tenden- 
cy, and  has  produced  some  new  plan  for  its  treatment, 
It  Would  be  in  vain  to  attempt  even  an  outline  of  all 
these  diffisrent  doctrines,  and  <^inions,  and  oontrover- 
sies,  within  the  compassof  afew  paragraphs }  referring 
therefore  merely  in  a  casual  manner  to  what  bias  been 
done  by  others,  we  shall  set  forth,  as  briefly  as  possible, 
our  own  ideas  upon  the  subject 

.  And,  first,  with  respect  to  the  arrangement  of  idiopa*  Arrtace- 
thic  Fevers;  there  is  one  circumstance  which  obvionaly  menu 
divides  them  into  two  genera ;  the  first  of  which«  con- 
sists of  what  may  be  styled  simple  Fever;  the  second, 
in  addition  to  the  usual  symptoms,  is  attended  with  a 
cutaneous  eruption,  subject  to  a  regular  course  with 
respect  to  the  period  of  its  progress,  and  which  conati* 
tuftea  an  essential  part  of  the  disease ;  to  the  former,  we 
apply  the  general  term  of  Fehres ;  the  latter  have  been 
usually  styled  Exanthemata.  Simple  Fever  has  been  di-  Febr€& 
vided  into  different  classes,,  aometimes  depending  upon 
its  symplQims,  and  sometimes  upon  its  supposed  causeai 
perhaps  we  shall  find  it  the  most  useful  plan  to  employ 
m  our  arrangement  a.  cqmbination  of  the  two  cireiuB* 
stances.  With  respect  tp  the  symptoms^  there  is  one 
point  of  veiy  obvious^xlistiuction  between  the  different 
forma4>f  the  dise^se^  which  has  always  bean  adopted  aa 
the  basis  of  every  arrangement,  whether  the  Fever  cson- 
sists  of  distinct  'p^xoxyamn,  ok  of  au  unbroken,  seriea 
of  morbid  actions^  witte>^t  any  s^ular  or  periodical  ia« 
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Prarticf.  temtp&m:  By  a  reftrenee  to  diu  point,  we  h«ve  the  dition.    These  paioxygBM,  aihaii  been  obaervcd  above,  ^^ 

'  divifiioa  of  Fevers  into  intermittent  end  continued.    A  niooeed  each  other  at  regular  intervals,  but  these  in*  — '  » 

farther  division  of  the  tene  kind  has  been  attempted,  tervals  differ  materially  from  eiach  other,  all  of  them, 

upon  the  principle  tliat  tfie  Fevers  which  have  no  pro-  however,  preserving  an  immediate  relation  to  the  diur- 


per  or  complete  ^termissions,  have  still  what  were  call-  nal  period.    The  most  common  form  of  mtermittenta 

ed  remissions,  in  which,  at  a  certain  period,  the  sjmp*  is  the  tertian,  wliere  the  paroxysm  appears  only  on  each 

toms  assumed  a  less  aggravated  form,  although  without  aheniate  day,  the  intervening  one  being  free  from  Com- 

their  being  completely  removed.    These  remissions  ara  pkint    The  next  most  common  species  ia  the  quartan, 

no  doubt  to  be  observed  in  many  forms  of  the  disease,  where  the  apyrexia  continues  for  two  days ;  and  then 

especially  in  the  Fevers  of  warm  climates ;  but  it  is  so  the  quotidian,  whese  the  paroxy  am  occurs  once  in  every 


difficult  ta  draw  a  dear  line  of  distinction  between  those    M  hours ;  we  have  also  aome  unutoal  vanetica,  aa  the 
which  exhibit  these  remissions,  and  Uiose  which  are  en-   double  tertian,  where  there  is  a  panu^sm  eveky  day. 


tirely  continuous,  that  we  think  it  is  not  possible  to  ad^  but  where  the  alternate  panxxyama  resemble  each  other 
mit  this  circumstance  to  form  the  dharaoters  of  the  pri-'  more  than  the  intervenmg  ones,  to  which  ayatematie 
mary  divisions.  writers,  who  have  been  fond  of  multiplying  caaes  that* 
Causet.  Wt^  respect  to  the  causes  of  Fever,  we  have  first  to  bear  a  marvellons  aspect,  have  added  triple  tertians, 
inquire  whether  it  be  propagated  by  contagion  or  not ;  double  and  triple  quartans,  and  others  of  a  still  more, 
and  when  this  can  be  clearly  ascerUined,  it  may  be  complicated  and  mysterious  type, 
considered  as  a  sufficient  ground  of  distinction.  Inter*  Aa  there  aeenia  to-  be  »  necessary  ooanexion  between 
mittent  Fevers  are  known  n6t  to  be  contagious  i  bat,  the  successive  stages,  and  as  they  always  recur  in  the 
with  respect  to  continued  Fevers,  it  seems  probable  that  same  order,  or,  at  least,  we  never  perceive  tl|e  usual 
some  are  propagated  by  contagion,  end  that  others  are  order  of  thinga  to  be  inverted,  unless  under  some  very 
not  so.  Of  the  former  description  is  Typhus,  and  of  peculiar  drcumatanoes  of  obvious  disturbance,  we 
the  latter  description,  appears  to  be  tile  Fever  of  Ameri-  thence  naturally  conclude  that  the  one  is  the  cause  of 
ca  and  the  West  Indies,  for  this  we  consider  to  be  the  the  other ;  that  the  condition  of  the  ^stem  whidi  con- 
result  of  the  long  and  virulent  controversy 'th«t  has  ex-  atitutea  the  cold  stage  is  the  cause  of  the  hot,  and- thi» 
isted  upon  this  question.  Hence,  weobUtn  a  divisioR  of  of  the  aweating  stage,  sa  that  if  we  are  only  able  to  give- 
continued  Fevera  into  the  Typhus,  or  contagious  Fever  a  satisfiictory  account  of  the  cause  of  the-  first  of  these 
of  the  temperate  sone,  and  the  pestilential  non.4Sontagi-  stages,  we  hawe  a  due  by  which  we  may  eqplain  all 
ens  Fever  of  the  tropical  climates.   These  will  form  onr  the  rest 

three  genera  of  Pyrexia  ;  and  although  thia  classifies^  *  We  have  already  referred  to  the  great  variety  of  hv^Proahnste 

tion  may  appear  extremely  scanty  and  impedect,  yet  potheses  which  have  been  formed  to  aoooont  for  tnecanif. 

it  is  all  that  we  consider  as:  at  present  sufficiently  es*  proximate  caiise  of  Fever,  and  we- have  stated  some  of 

tablished,  and  it  possesses-  the  advantage  of  being  of  the  dicpmstaDoes  which  appear  to  us  to  have  led  to 

that  comprehensive  nature,  which  may  receive*  any  ad-  the  erroneous  doctrines  that  have  prevailed  upon  the 

ditions  or  subdivisions,  whenever  our  increased  experi«  subjects    We  shall' not,  in  thb  place,  venture  upon  the 

ence  will  enaUe  us  to  proceed  to  a  greater  degree  of  task  of  forming  a  new  theory  of  Fever ;  but  we  may  be 

ininuteneas^  allowed  to  go  so  far  as  to  observe,-  that  the  symptoms 

of  the  first  stage  are  thoae  of  diminiahed  action,  audi 

&  ^^  vtr      r  A      -j^           Y  M      'MM    ^  J*            .a       *  aa  might  be  taipposed  to  anse  fiiom  the  operatiato  of  a 

Sect.  XV.    Intermiiiens.    InlermtiUni  fever  or  Ague.,  ^^^^  power  inS«ndilg  the  sangnifiSrous  system^ 

Tnunniu        Thisspeciesof  F^ver  is  designated  by  its  obvious  cha«  and  preventing  the  heart  and  laige  vessels  finem  duly 

racterof  being  divided  into  distinct  parxMcy sma,  between  propellmg  their  contents  towarda  the  capillaries.    Tto 

which  there  is  complete  apyrexia,  or  a  total  cessation  ai  mcreased  action  which  succeeds  seems  to  be  the  conse* 

the  febrile  action,  and  an  almost  perfect  restoration  of  quenoe  of  the  previous  state  of  quiescence  ^  but  whe- 

the  functions  to  their  healthy  state*    AlUr  a  certain  tlier  this  be  the  case  or  not,  we  observe  that  the  one 

number  of  hours,  the  first,  or  cold  stage  oomes  on :  it  constantly  succeeds  the  other;  that  the  odd  is  followed 

commences  with  a  sensation  of  general  weakness  ai^  Iby  tbe  hot  stage;  and  that  in  thu  way  the  drcttladon 

langour ;  a  disinclination  to  bodily  motion  or  tomental  is  restored  to.  its  healthy  state.    Without,  therefore, 

exertion ;  the  face  becomes  pale ;  the  surface  generally  saying  hi  what  Fever  esaentidly  consists,  we  may  aa« 

ahrinks  and  feela  cold«  to  the  touch ;  while  the  patient  aert,  that  in  intermitients  there  is  first  a  diminished 

liae  a  sensation  of  coldness  through  all  his  limbs,  whieh  and.  afterwards  an^  increased  action  of  the  heart  and 

produces  a  shivering  or  even  trembling  of  the  whde  arteries,  the  former  giving  rise  to  an-  accumulation  of 

body.     After  some  time  these  symptoms  gradually  die*  blood  in  the  internal  parts,  and  the  latter  pr«^lling 

appear,  and  are  succeeded  by  those-  which  constitute-  the  bloodwith  nnusnd  foroe  towards  the  surface  and 

the  hot  stage,  which  is  characterised  by  M  the  symp*'  extremities.     It  is  scarcely  necessarv  to  remark,  that 

toms  <yf  re-action.    The  pdeness  of  the  face,  and  the'  the  effect  of  this  latter  change  in  the  balance  of  the 

eoldneaa  and  shrunk  state  of  the  skiui  are  succeeded  by  drculatiori  must  be  to  exdte  dl  those  actions  that  de« 

redness  and  flushing  of  the  cutaneous  veasda,  and  at'  pcnd  upon  the  operation  of  the  capillary  vessels,  and 

length  by  a  glow  over  the  whde  surfiice,  and  this  train  among  others  those  of  the  skin;  the  sweating  stage  ia 

of  aymptoms  is,  after  a  ceitdn  period,  succeeded  by  a'  therefore  to  be  oonsidered  as  properly  nothing- more* 

oopioua  perspiration,  which  constitutes  the-  third  or  than  an  effect  of  the  hot  stage,  the  increased  secretion 

sweating  stage.    The  state  of  dl  the  Ibnctions  bears  of  the  akin  being  merely  an  inddentd  drcomstance 

a  regular  ratio-to  these  Successive  changes ;  the  pidse,  connected  With  the  pi^ocess,'  by  which  die  drculation  is 

the  respiration,  and  the  digestive  powers  are  all  Uui«  restored  to  its-iiaturd  state. 

gttid,  and,  as  it  were,  inactive  danng  the  oommence^  The  exdting  cause  of  Intermittent  feveris  now  ge-  EseiUag 

ment  of  the  paroxysm,  a  degree  of  irregular  activity  is  nerdly  supposied  to  b^dways  tl»e  same,  the  effluvium  ^utc 

tlien  excited  in  them ;  while  open  the  eruption  of  the  or  miasmaU  fhnn  marshes.    It  is  probable  that  it  ope* 

cvteneou^ discharge,  tl|ey  dl r^^ume  thdr  naturd con*  ri^  through  the  medium  of  the  lungs;  but  of  the- 


leas. 
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J^^y"^    Wd*  ofitf  opemtion  wd'an  dtomedier  ignorant,  wfia,  Imt  of  remadi^,  pbinriaaoedtical^  mecbanfcal,  mm!  men..    PncH 

•    ~    ther  the  same  quantity  of  aedativa  action,  contmncd  taL    Tkoa^  ev«ry  deacnptum  of  medieal  atinudant  and 
for  the  same  length  oPttviet  proceeding  firom  any  other   exeittant,  i^paoL  vhaibaver  systan  or  organ,  ther  operate^ 

tMU8e»  is  oapabW  of  producing  an  Intermittent,  is  a  and  in  efaort  every  suliflteMe^  exeept  Smae  whiA  have 

question  that  we  are  enable  to  answer.     The  tendency  a  dtiect^r  sedative  effiMSk,  have  been  employed,  and,  as 

of  the  disease  to  rocur  at  intervals  which  bear  a  reku  we  are  told,  with:  aacDeas.    Extemai  warmlh^  under 

tion  to  the  diumal  periodt  although  in  itself  a  very  ail  forma,  ia  obviously  indicated^  and  evea  coU,  when 

CUvioua  oifcumstaneev  is  analogom  to  many  others  in  anpliad  traiMicsitlv>  so  aa  to  induce  the  subsequent  state 

the  aniasal  economy,  and  may  be  referred  to  that  cksa  of  oesaetion*  mar  bo  used  widi  Ae  same  intention ;  bo« 

of  fiids^  whkh  shews  tiiat  at  certam.  times,  of  the  daily  dily  exerciae  of  all  kinda,  and  vavioos  modes  of  me* 

nivohitie*  of  the  earth  abont  its  asi%  the  body  is  peciK  rhaairaUy  alfacbng  the.  circu]ati<vi»  as  the  aj^hbatum 

Ijarly  disaosed  to  osvtain  dianges  or  openitians.    intem  of  the  tomrnii^uel  to  some  of  the  large  artenos.    Nor 

mittanta  have  been  obaervad'  to  pvsvaiY  mere  in  springi  aoe  iite  remedies  whidi  act  upon  the  mental  finultiea 

anfiautH^initha»in  summer  and  wintce,  acironmstancei  less  jpowerfuU  eonatsling  past^  of  substances  that  are 

adiich  obviottsly  depends  upon  their  exdaiag  caasa  received  into  the  stomach,  but  which  we  must  soppoaa 

being  owre  active  at  those  periods,  in  the  fiast  case^  act  throi^'the  medhim  of  the  imagiaation^  and  pcatly 

fiNm  the  iacieaaed  temperajtuoe  of  the  atmosphere  be«^  of  aach  cmmirataBces  as  are  mcure  imnethately  adcbeas* 

ginning  to  act  upon  the  moistened  ground^  and,  ns  the  edi  to  thiarfiumlty.    If  the  oeld  stage  be  passed  by,  it  ia 

saeoad,  from  the  grqpnd  beooming  aioisteaed  after  the  doalitful  whether  much  can  be  done  daring  tfeie  par** 

heat  and  drought  of  summer.    It  gave  riar  to  the  divi.«  Qxyto,  eaceptthe  ueeof  thoaemfitoa  that  mav  tend  to 

aion  of  Intermittei^ts  latft  asmal  and  autumnal,  a  dia-  cen£sto  as  promote  the  mrtwal'  opemtion  which  is  csta* 

tkictioB  to  whtoh  gveat  importance  waa  attached  by>  Miahed»  audi  as  extRirmJ  wannth>  mild  diaphoretics,  and 

the  oldae  writera;  bat  it  is  how  simply  segaaded  aa  m  tr^iddriBka^ 

&rt,  that  iUostratea  the  made  in  which  the  marsh  effiu-  But  althoogfa  it  ii  always  desieable  to  attempt  to  cut 

vkim  ia  generated    Although  we  have  stated  that  thia  short  the  paroxysm,  it  ia  of  still  greater  importance  to 

affluwMB  ifei  tha  aole  exciting  cause  of  the  diaeaae,  yet  pseveat  ita  rseurrenoe,  vrhich  properly  constitutes  the 

it  must  he  aohnowledged  that  many  cases  occur  in»  ouaeof  the  disease,  for  it  is  to  be  observed,  thitf:  when 

whicb  ii  iftnot  easy  ta  point  out  its  exact  origin ;  and  a  parexyam  hu  onee  been  expevienced,  it  is  liable  to 

mast  of  the  ^ariiev  winters,  have  attributed  it  to  a  va*.  retnin'  at  the  aaoal  interval^  although  the  body  be  no 

riety  of  other  causes,  as  simple  exposure  to  cold,  want  hrngtr  exposed  to»  the  exciting  cause.    Our  first  eb« 

of  food,  exccasivr- fatigue,  &c. ;  but  these  and  other  ject  is,  16  possible^  to  remove  the  patient  fttan  the  in« 

similan  eiflcumstancea  we  mg^df  only  aa  oonourriag  ftirnoe  of  the  excitin|p  cause,  afterwards  to  relieve 

aausea^  winch  may  vender  the  marsh  efflnviusi  more  ao<  ac^  morbid  eflfecta  winch  may  have  been  produced  by 

ttyck  hut  aa  not  ia  themselves  suffieient  to  prodnoe  Iheprevsoua  paroxysms;  anci,  lastly,  to  put  the  system 

the  disease.  ia  a  condition  by  which  it  may  he  lesa  susoeptiUe  of 

Treatment.      The  tedoiiiaal  iiydicatyoaw  ofcure  in  Ihtermittents,  as  fiitmre  panmyaaaa.     Whenever  way  injui^  haa  been 

laid  dowsv^r  systematic  vrntafs,  are  to  cut  Aort  tim  soatetaed  by  previous  pamaysms,  it  i^|^peara  to  be  in 

para^g;rsm«  and  to  jprevent  itavetuin.     If  we  regard  the  consequence  of  a  moroid  congestion  m  soeae.  oigan^ 

proxin^ate  cause  of  the  diaeaae,  or  ratlier  that  morbid  to  remove  which  we  must  have  recourse  to  evacua- 

atato  cf  the  ciirculation  which  exists  in  Interndttenta,  we  tionsj  of  these  purgative  are  the  most  ffenerally  anpli* 

pay  say  Aat  our  great  obje»ct  ia.  to  restore  the  balance  cable,  and'  are  indeed' almost  always  inaibated ;  breed- 

of  theeiixmklioa,  and  to  prevent  any  derangement  in  ing  ia  Kfcewiset  Coeqaenthf  neoessai^,  but  %ie  muit  be 

the*  visoem   which   might  aose  ia  the    commence*  gajdiri  inour  use  of  it  &f  the  symptoms  of  tfae  par* 

ment  o€the  pasoxyanb    ib  is  difficak  at  this  time  to  tipuUr  case.    The  la^  of  the  three  objects  whidi  wa 

aeoount  aa^isfiictovify  Sot  the  opmion  whidi  existed  foor  pointed  oat  is  tai  be  accomplished  by  evaooations,  ea-* 

aian]|F  agea,  that  IntannitlentB  ought  not  to  be  cured  by  peciaUy  by  bfeeding  and  fAirgativeSi  adiere  we  hava 

&&  intttrfecckioe  of  ait;  iat  it  appears  in  this  case  to  veatton  to  fear  that  any  considerable  congeatioR  is  likely 

have  been  something  mom  than  the  n^^ese  application  of  to  ensue;  mi  after  we  have  obviated  anv  tendency  of 

the  ^^encaoal.  princiiue,  that  the  eibrta  of  uit  vis  medi«  thja  kind>  by  the  assiduous  me  of  tonics  dtiring  the  iib* 

catnx  naturae  wtere  in  themaelFeB.  ademiate  to  die  re«  t^rvi^  of  Uie  paiywysms.    The  administnationof  to« 

moval  of  the  dise^BOw  It  m^^  peiliaps  append,  m  some  aMt  laid  particubu-ly  of  cinchoaa.  »  ooasid««d  aa  tfaa 

measure,  upon  the  veal  difficult  which  pracdtionera  giant  buaineas  of  the  piaatitionei^  in:  the  permaneni 

Qxperienoed  in  aooompliahing  the  eaie^  on  w^A  ac«  ^r^  of  the  diaeatfti.aod  i^j.  no  doubt,  the  principal  ob» 

count  they  shrewdly  inculcated  a  doctrine  so  waU  eal*«  jaet^  tp  lahieh  bis  attention'  ia  to  be  directed ;.  but  we 

Qulated  tp  copceal  theie  ignorance;  and  perhapa.  dm  appidiend  liba^  maoh  of  the  difficulty  whidb  he  haa 

plan  of  qure  that  was  then  adopted  mi^t  justify  the  m^  wiA»  and-  ttuidi  of  the  danger  which  haa  beeir 

pi^judicQB  that  were  entertaonedreapeetingit;  butwhatH  anppfaed  to  be  iacorred  ^^  ^  attempts  to  care  the 

ever  lOay  bave  been  thie  case  foracierly,  t&se  fiaaBa  have  dumejiiavie>'ari9en  ffom  bis.  not  having  premiaed  thn 

npiw  vapiehed,  und  we  are  always  hapvy  to  core  thai  tMceaiaryqui^i^ofevaeuatiena. 

^ease  aa  expedittoudy  aa  Our  means  wdl  pennit.  The.  Peruvian  bark  i»  usually  cansiderad .  aa  posscditi^  m 

vadous  pbma  which  have  been,  resorted  to>  and  whidkj  flpaoiSB'  jpawer  id  the  cure.  vS  lotermittents^  but  peiu 

afe  stated  to  have  been  sucoeasftdi  are  very  vaiioas,  in«  l«^ps  nclt  very  oarreetly ;  for  altbougb  we  do  not  know 

deed  so  muoh:  soj  that  it  ia  sosvoelf  possible  to.  dasa^  of^aay  aabttanoe,  on  omnbin^ion  A  substancesj  whiok 

them uqd^r  a^:ff^Kifa»l.headt«  or  to redufiethenLtoany •  iv*  alftegsAer  eo  pvapea  or  aoefieelMal;  jKt.we  know  of 

common  prindmes.    Nor  iodaad.  i*  thismach  to  boi  many  artidea  which  will  iti  qedinaiyt  cases  oare  the 

nondored  a|,  wH^n  we  ePBaider  ^t  whatever  haa  the  diseiiM<;  and  imleed  there  are  tome  which  have  aao* 

powerof  excking  the  action  of  the  heasCbia^r  be  con*,  ctiededwtatthabarkhee^&iled.    The  powai^  af  da- 

c^ved  cfpable.  of  reaioviog  the  priauvy  canae  of  Ifaa  chena  saan  to  depend:  upen  at dne  admixtoreof  a  tome 

4iMti»  HflijityJiiB  10  tMid  way  jjitMfsikMkm of  aknyi  aadaetunBlaBtqp«rtaQat<  andpaepiiliaiiani.ganiBJ^ 
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Pmetipfc  add  to  it  MUM  mnntfCi  which  is  oononved  te  render 
*^V*^  it  more  dficacioim.  How  far  opium  is  usefiil  in  -dw 
eare  of  intemrittents  is  scarcely  decided ;  we  are  di»< 
posed  to  dunk  that  it  is  not  necessary  as  a  general  re» 
wsdy,  except  in  the  form  of  Dover's  powder^  or  io 
thoK  cases  where  it  is  indicated  by  the  aUte  of  the 
bowels  or  some  particnlar  symptorns.  Intermittents 
are  peculiarly  liable  to  relapses ;  and  it  is  a  remarkable 
ftdl,  that  when  a  person  has  once  suffered  severely 
lipoiB  diis  oomplaintf  it  is  for  a  long  time  afterwarcM 
liable  to  be  brought  on  by  an  east  wind,  although  the 
parent  is  completely  out  of  the  influence  of  the  cirigi- 
nal  exciting  cause.  When  the  diaease  has  been  ino* 
lent  aft  its  first  aCUek,  or  has  been  imperfiecdy  tivaiei, 
congestiana  hove  not  mlrvquently  been  produced  in 
the  spleen  and  livar,  which  have  lieen  popularly  tenn- 
ed  ague-cakes ;  these  are  to  te  removed  by  a  lonfi^ 
oontiniied  use  of  mild  dwcuations,  oirabined  with 
stomachics  and  tonios ;  but  they  not  unfrequently  lay 
Ikm  fomdation  for  oompbints,  which  resist  all  our 
means  of  cure,  and  eventually  terminste  in  dropsy. 
Among  the  tonics  which  have  been  given  in  intermit* 
tents,  besirles  cinchona,  we  shall  only  particulariae  ar- 
senic; this,  when  taken  in  properly  regulated  doses, 
Md  with  the  necessary  precautions,  appeaiN  to  possess 
a  still  fcretlOer  power  over  the  disease  than  even  cin- 
ehona,  and  not  to  be  succeeded  by  any  unfavourable 
effects  upon  the  constitution.  Arsenic  is  however  a 
vemady  otto  very  active  a  nature,  and  ia  so  deleterioiia 
in  its  operation,  when  used  in  too  large  a  quantity, 
^at  we  sbouM  not  wish  to  cmpli^  it  unless  mildar 
ffcBsedies  had  failed,  xir  were  hot  to  be  .procnsed ;  and 
it  may  be  a  proper  preeavtion  whenever  it  has  been 
administered,  to  follow  its  use  by  a  camrse  of,  pui|pi» 
tives,  to  prevent  its  aocumolatiog  in  any  of  tiieajinien* 
tary  passages. 

Sect.  XVI.  Typkug,    Idwpaihic  CoKtagimu  Fewer, 

Typhu.  Our  next  genus  of  Febris  is  Typhna,  the  idiopathio 
eontagious  Fever  of  temperate  climates :  fh>m  the  pe* 
cuiiarity  of  its  symplottia,  taken  in  eonnexian  with 
the  hypothesis  liiat  prevailed  respecting  its  natore 
daring  the  last  century,  it  Isas  been  gencralljr  named 
the  pntnd  malignant  Ferverraad  (rwat  the  sttiMtions 
where  it-has  been  frefuenlly  observed  to  ocoor,  it  has 
acquired  the  denominatimi  of  hospital,  jail,  or  ship 
Fever.  It  is  recognised  by  the  S3iinptoms  of  oppress 
sioQ  and  debility,  which  manifest  themselves  in  e^avy 
part  of  the  system  Gram  its  first  invasion*  The  palse 
itqaiek,  weidc,  and  small;  there  is  a  great  degree  of 
lassitude  and  feebleness  in  all  the  limbs,  so  as  to  ten* 
do*  motion  irksome  or  even  paioiul,  and  the  Rseatai 
powen  cf  all  kinds  appear  to  be  eqnaUj  affiscted; 
Ail  the  animal  iunctiona  partake  nf  the  aame  kind  of 
debility ;  the  appetite  faila,  and  the  stomach  is  affected 
with  nausea  or  venriting ;  the  bowels  are  toipid,  whfle 
we  have  saficient  evidence  that  the  aeoretions  of  ail 
kindi  are  imperfectly  elaborated  and  irregulaiif  dk^ 
charged.  The  temperature  of  the  body  is  vainaMet 
St  first  genendfy  below  the  natural  .sfandard,  iwtit  is 
xfterwaids  elevated  a  degrae  or  two 'above  it;  while 
the  sensations  of  the  patient  with  respect  to  heat  ttud 
cold  are  inregnlar  and  aanertain*  Th^  itiae  is  ait  -une 
time  pallid,  and  at  another  ciine  iushed ;  the  skin  is 
fmenttf  parched  and  4gy^  or,  if  peffspwatm  oeoara^  k 
vpsitislnnly,  andhaa  nM  the  efibet  of  Testaring^ ' Ae 
«n6ce  to  its  nainrai  conditiiaL  A$  the  &eaiie«t^ 
^ncss^^^iwy  tfapg iniiealis 4att tuNna^distuilMab^ 


ef  dl  the  vitid  actions,  and  an  snereaaki  irregularity  in 
tlto  made  of  their  operatieD.  The  cfaculation,  the 
respiration,  the  digestion,  become  more  and  more  affisct^ 
ed;  the  temponatnre  is  permanently  .raised  above  the 
Hsuid  standard ;  the  secretions  and  excretions  ammne  a 
more  unnataral  aspect;  and  at  length  even  the  fluidsi 
while  they  are  still  in  the  vessels,  and  the  eolids  them* 
s^es,  lose  their  ordinaiT  appparanee,  and  are  reduced 
to  a  morbid  state.  In  the  mean  dme,  eUl  the  aervons 
ftmcticms  are  completely  deranged ;  the  external  senses 
become  iiepraTed;  we  loseaH  command  over  the  vohm« 
tary  musdes ;  and  the  mind  is  overwhelmed  with  deli« 
rium.  Without  attempting  to  form  what  may  be  called 
a  theory  of  lever,  we  mi^  observe  in  the  above  train  of 
nmrbid  actions  an  appearance  of  three  different  seta  ef 
effects ;  first,  diose  resulting  fhim  the  application  of  a 
sedative  power  to  the  system ;  aaoondly,  an  imperfrot 
attempt  at  re-action ;  and,  in  the  laat»  what  may  be  re* 
garded  as  the  consequence  of  a  derangement  of  the 
oirculation,  and  all  the  InnctionB  immedutely  ooimect-  : 
ed  with  it. 

NotwithatsiMiing  the  iivqnency  of  the  diaease,  the  Csuses.- 

circurastanocof  its  occurring  in  such  variaus  situatioBS^ 

and  especially  in  those  countries  which  have  been  at 

all  times  the  beat  adapted  fbr  making  observationa» 

yet  it  m^  'PP^*'  °^t  a  Kotle  remarkame,  that  almost 

evenr  qumtion  connected  with  Typhiis  is  yet  undecided. 

With  respect  to  its  exciting  cause,  it  is  supposed  by  the 

majority  of  writersy  that  it  is  prodnoed  only  by  a  ape* 

cine  contagion,  yet  some  authors  of  great  eminence  have 

caaceivedy  that  other  circumstances  arecapablecf  gene« 

rating  it ;  while  there  am  peBsnaa  whoiiave  even  deiued 

altogether  Coexistence  of  Typhiia  infection.  Uponlte 

whole,  we  are  inclined  to  the  opinion,  that  ooutagianis 

always  necessary  for  the  prodtwtieB  of  the  disease^  but 

it  seems  evident,  that  there  are  pmdisposii^  cieennu 

stances  likewise  necessary,  which  mast  operate  upon 

the  bod^,  and  prepare  it  fbr.  the  reception  of  the  pivK 

per  exciting  cause.     These  predisposing  ciscumstanoas 

are  all  of  a  debilttating^natura,  sucn  as  wantof  fbedaad 

fresh  air,  exbanatiDn  from  fatigue  or  from  pnevieaa 

diseases,  grief,  anxiety,  and  otbo*  depressing  passians^ 

wnh  various  ansSngous  oineumstanoH,  the  primary  ef* 

lect  of  which  is  to  diminish  the  vital  energy,  and.  thus 

nnder  the  body'  mora  obnoxioos  to  the  proper  exciting 

cause.     An  equsd  uncertainty  has  existed  respecting  Pebrile 

the  nature  of  the  oonta^pon  and  the  mode  of  its  pro-  conii^laa. 

ductien,  whether  it.be,  like  the  contagion  ef  Small  pmc^ 

generated  only  by  a  person  previoudy  infected,  or 

whether  it  may  not  be  actually  peoduoed  by  impure 

air,especidly  when  tainted  by  the  miasms  m  deoom* 

posing  animal  matter,  orthecxbdations  from  the  Kvinff 

body,' when  deprived  of  proper  ventilation,  altbou^ 

not  actually  kbouring  under  disease.    With  respect  te 

these  oontMiirdrted  points,  there  osn  be  no  doubt,  sre 

apprehend,  of  tbe  nroduetieift  of  a  prasier  ODntaginns 

matter  from  the  bodies  of  shoae  pveviously  infected,  ak 

though  it' camult  be  eoOected  in  a  motenal  tbrm  an  in 

:9mall  poot^;  we  think  it  probafaie,  itfaat  putrid  anioHd 

•nutter,  however  diaagiemble  it  Wy  be  to  the  aenaaa, 

aloes  not  produoe  any  specific  distese,  whfle,  on  the  . 

JBoqtraiTf  with  vespeet  te  ike  confined  e]riudationaADBa 

thebo^^  the  halancs  ef  evkieaoe  aeema  to  toour  the 

lepinton,  thpit  it  poaseiMes  the  poorer  *of  pwsdnahia  a 

tpiroper  doiitagious  Fever.    A  eonaiderable  pait'Of  ttna 

vnoeitahyty  baa  oibvionsly  arisen  tft^am  the  inraihiB  and 

impalpabWnatnre  of  fitbriblelnfeetioo ;  and,  at/dwi 

Uaie, IKntt thedlffiodty  which )tiiefe is  m 

er  hat  shaxeithi  {tosdisposfav^nHpa^Mpre  hi  i 
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effect,  for  aooonling  to  both  kqpinioiM  their  intewentioit 
18  neoeasary}  although  they  act  a  diffevent  part^  and  dif- 
fer in  their  relative  importance. 

The  mode  in  which  Typhus  is  propagated,  or  in  which 
the  contagion  is  conveyed,  appears  to  be  two*fbld ;  it 
is  either  by  being  diffused  through  the  air,  when  it  is 
received  into  the  lungs,  or  by  the  contact  of  the  body 
of  the  patientt  or  of  the  substances  which  touched  his 
body  and  imbibed  the  contagion  fnm.  it  Of  these,  the 
latter  is  found  to  be  the  most  certain  and  the  most  viru« 
lent,  and  we  have  many  curious  facts  which  seem  to 
prove,  that  the  matter  retains  its  virulence  for  a  long 
time  after  it  has  been  thus  deposited.  On  the  contrary, 
the  sphere  of  contagion,  as  propagated  by  means  of  the 
Abnosphere,  appears  to  be  very  limited,  so  that  except 
the  body  be  predisposed  to  receive  it«  there  is  no  dan<* 
ger  of  acquiring  the  disease  ftmn  this  source,  unless  we 
approach  withm  a  very  short  distance  of  the .  infected 
inaividual. 

One  of  the  greatest  efforts  of  the  medical  art  in  mo» 
dem  times,  consists  in  the  means  that  have  been  devis- 
ed  for  preventing  or  destroying  contagion,  so  that  when 
we  are  able  to  command  external  circumstances^  and 
the  patient  is  willing  to  submit  to  our  directions^  we  are 
able  to  disarm  it  of  all  its  terrors,  and  entirely  to  sub« 
due  that  most  formidable  enemy  to  human  existence. 
This  important  object  is  accomplished  by  the  most  sim* 
pie  means,  by  ventilation  and  cleanliness;  we  find, 
from  ample  experience,  that  the  limited  sphere  of  at» 
mosphencal  contagion  is  rendered  still  more  limited,  if 
not  entirdy  destroj^ed,  by  a  sufficient  change  of  ah% 
and  that  a  iew  iodicious  regulations  respecting  the  ab« 
lotion  of  the  body^  and  the  careful  removid  fiom  it  of  all 
those  subatanoes  that  are  most  liable  to  todbibe  oonta* 
gion,  with  a  frequent  ranowal  of  the  air,  will  prevent 
Uie  concentration  of  the  infection,  and  thus  cut  off  the 

geat  source  by  whidi  the  disease  is-  propagated.  The 
ibiuof  dviliaed  aociety,  especially  the  crowdmg  to. 
gether  ci  persons  in  close  cities  and  manufactories,  wil{ 
probidsly,  in  spite  of  all  our  best  directed  efforts,  aL 
ways  preserve  a  large  field  for  the  operation  of  conta* 
ipon,  but  it  is  a  most  important  jpoint  that  we  have 
gained  in  becoming  acquainted  with  lihe  correct  theory 
upon  the  subject,  whidi  may  enable  ua  to  meet  the 
dangers  of  particular  emergencies^  althoogh  we  can 
scarcely  ever  expect  entirely  to  eradicate  the  evil. 

A  circumstance  connected  with  Typhus^  wbtdi  has 
given  rise  to  much  difference  of  opinion,  respects  the 
existence  dT  what  have  been  termed  critical  days.  It 
was  supposed  bj  the  ancients,  that  there  were  certain 
periods  of  the  disease,  when  it  was  more  disposed  to 
come  to  a  crisis,  that  is,  for  somespedfic  diODge  to  Uki^ 
place,  by  which  the  symptoms  were  immediately  affect* 
cd,  either  in  a  favourable  or  an  unfavourable  manner. 
Same  of  the  modems  have  also  argued  in  favour  of 
ithese  critical  days,  and  much  ingenuity  has  been  exerw 
•cisedin  the  attempt  to  account  for  them;. but  a  great  nia# 
jority>of  writera*  and  those  the  most  respe^ble  Ibr 
their  accuracy,  have  not  been  able  to  observe,  any i  thing 
.of  ihe  kind.  We  may  probably  reconcile  this  disooiv 
dance  of  opinion,  bv  supposing,  that  the  f<^vers,  whidh 
were  described  by  the  ancients,  were  fundamentally  of 
the  intermittent  type,  and  that  the  critical  days  were 
the  periods  of  Uie  aeeessien  of  the  paroxyomst  when 
ihe  disease  either,  on  the  one  hand,  terminated  fatally, 
or  when,  by  the  efforts  ofro-action,  it  underwent  some 
•change  which  induced  it  to  aasiiikie  a  favourable  aiipecl 
-When  the  body  Jias  been  examined  after  death,  morbid 
ttppeamiotB  tbave  frequently  been  .dfllfMd»  .either  in 


the  brain,  the  lungs,  or  acme  of  the  abdominal'  v bcgrs»  Prtetfee. 
which  have  been  usually  attributed  to  previous  inflame  ^^^  y  ^ 
mation,  but  whidi,  we  think,  may  with  more  propriety 
be  ascribed  to  morbid  congestion.  The  soKdi  are  dis. 
posed  to  run  rapidly  into  a  state  of  decomposition  ;  and 
It  has  been  imagined,  although  we  are  disposed  to  doubt 
the  fiict,  that  the  body  then  becomes  a  more  active 
source  of  contagbn  than  during  life. 

^  The  cure  of  Typhus  fever  has  been  even  a  more  ferw  Tfcatment. 
tile  source  of  controversy  than  its  cause ;  and  it  must 
appear  very  embarrassing,  and  most  discouragmg  to  the 
mecHcal  student,   to  observe,  that  the  very  opposite 
plans  of  treatment  have  been  reoommended  by  persona 
of  equal  eminence,  and  appacently  supported  by  an 
equal  wei^t  of  facts  and  experience.   It  will  be  found, 
upon  a  more  minute  inspection,  that  this  variation  of 
plan  has  corresponded  to  the  pathological  hypotheses  of 
their  respective  advocates;  that  those  who  attributed  Ty- 
phus to  debility,  cored  it  by  the  exhibition  of  stinni« 
lants,  while  those  who  thought  that  it  depended  upon 
an  infiammatorpr  action,  were  equally  successful  in  their, 
practice  of  copious  depletion.     Are  we  then  to  suppose, 
that  all  our  enbrts  are  equal! v  vain,  and  all  our  systems 
illusory ;  that  the  wine  and  brandy  of  the  Brunonians, 
as  well  as  the  blood-letting  and  calomel  of  their  socces* 
•ors,  were  alike  inert  or  inappropriate?  T'^  this  conclu* 
sion,  we  seem,  in  some  measure,  to  be  unavoidably  re- 
duced ;  but,  at  the  same  time,  there  are  various  circum- 
stances which  may  tend  to  remove  a  part  of  the  diffi- 
culty, and  to  reconcile  what  seems  so  palpably  inoon- 
sistant.     If  we  reaard  the  primary  cause  of  the  disease 
as  producing,  in  £e  first  instance,  a  sedative  effect,  and 
ooBstder  the  subsequent  symptoms  as  depending  upon 
a  struggle  between  this  sedative  operation  and  uie  na« 
turai  powers  of  re-action,  it  will  follow,  that  the  ba- 
lance of  the  circulation  ma^  be  restored  either  by  the 
evacuating  or  the  stimulating  system ;  the  former  by 
removing  a  part  of  the  ctrculating  fiuicb,  the  latter,  by 
giving  an  additional  excitement  to  the  vital  powers, 
and  thus  enabling  them  to  overcome  the  obstacle.    The 
particular  circumstances  of  the  case,  as  depending  upon 
theconsUtution  of  Uie  patient,  the  violence  of  the  attack, 
the  general  nature  of  the  epidemic,  and  various  other 
circumstances,  external  and  internal,  may  render  the 
one  or  the  other  of  these  plans  preferable.    We  must 
be  decided,  not  merely  by  the  rapidity  witli  which  the 
inrmptoms  are  removed,  or  even  by  the  subsequent  ef- 
fecto  upon  the  constitution  in  a  few  instances,  but  by 
contrasting  the  result  of  the  two  systems  during  a  long 
course  of  practice,  and  by  minntelv  observing  what  are 
the  tmmeaiate  effecta  of  the  remediea  upon  the  indivi- 
dual symptoms,  and  upon  the  respective  functions. 

Our  general  decision  is,  we  confess,  in  favour  of  the 
depletingsysteni,  but,  at  die  same  time,  we  may  remark, 
that  in- this,  as  in  many  other  cases,  after  a  long  contest 
between  the  two  rival  ivstems,  we  find  that  a  medium 
course  is  better  than  eitJfier  of  the  two  taken  separately, 
.or  pushed  taanextreme  degree.  In  the  cure  of  Typhus, 
we  should  always  commence  by  d<^letions ;  purgadvea 
ishould  be  admmistered  freelyi  and  blood^lettis^  will 
:often  bo  ileoessaiy,  or,  at  least,  will  promote  the  pro* 
gress  towarda  convalescence;  the  mild  antiphlogtstic 
trvatment,  in  all  ita  other  parts,  should  be  employed ; 
•and  we  may  lay  it  down'as  a  rule  to  which  there  are 
few  exceptions,  that  wit2i  aespect  to  diet,  tdnpersturc^ 
and  oth^^sieoilar  pointa,  we  may,  in*  almost  every  in«- 
«tenoe^  safisly  follow,  the  dictates  -of  thepatient^s  own 
isnsation^*  Through  the  whole  period  of  the 
pUA  Tftttilalioa'in»ati)o  aarii^susiy.  attended  \ 
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Frieiietf;  msokpt  St  iti  Toy  iaamm6emai%  the  ftee  access  of 
eold  arr  will  be  fimnd  highly  salatarj  to  the  patient 
himseU;  and  very  inportant  to  the  n^elfare  of  those 
around  htas.  The  pungent  heat  of  the  body  is  much 
atteviated  by  irequent  abhition  of  the  surface,  either 
1^  gpangittg  it  with  cold  fluids,  or  dashing  water  over  it 
in  the  form  of  what  has  been  termed  the  cold  afiiision. 
This  latter  has  even  been  recommended  bh  a  method  of 
directly  extingtiishing  the  disease,  when  employed  at 
an  earhr  perM  of  it ;  and»  in  slight  cases,  it  appean 
ecrtamly  to  have  the  effect  of  restoring  the  balance  of 
tfie  ciroUation,  probably  in  a  more  expeditious  manner 
Aan  byany  other  means  whidi  we  possess. 

When  tlie  first  stage  of  fever  is  passed  by,  and  we 
ainerve  the  attempts  at  re-action  to  ensue,  we  most  be 
gvided  very  much  by  the  symptoms  of  the  individual 
case ;  if  the  vital  powers  still  appear  to  be  oppressed ) 
if  the  re- action  be  excessive  or  irregular  in  its  effects; 
and  particttlarlv,  if  we  have  symptoms  which  lead  us 
to  apprehend  the  existence  of  local  congestion,  we  are 
atill  to  persevere  in  the  depleting  system,  which,  accdrd* 
ing  to  circumstances,  is  to  be  eiuier  general  or  local ; 
but  if  instead  of  these  symptoms  we  have  only  to  com* 
bat  general  weakness,  such  a  plan  would  be  absolutely 
injurious,  and  we  must  then  have  recourse  to  stimu-i 
lutf .  Contrary,  however,  to  what  has  been  supposed, 
we  believe  that  those  of  the  mildest  kind  will  generally 
be  sufficient  to  answer  our  purpose,  and  that  the  more 
violent  ones  are  not  merely  useless,  but  absolutely  in- 
jurious; that  they  tend  ultimately  to  reduce  the 
strength  of  the  patient ;  that  they  render  him  more 
liable  to  relapses ;  and  that  they  impede  the  restoration 
ef  the  digestive  powers.  Although  it  may  render  us 
liable  to  &e  imputation  of  weakness  or  inaction,  we  are 
ilispoaed  to  recommend  that  the  treatment  of  this  part 
ef  the  complaint  should  be  chiefly  palliative,  and  that 
we  should  rather  prescribe  for  the  purpose  of  re- 
moving particular  symptoms,  than  upon  the  idea  that 
We  are  in  posses^sion  of  any  remedy  which  is  universally, 
•r  even  generally  applicable.  This  remark  we  must 
•specially  apply  to  the  administration  of  wine,  a  re« 
mdy  which,  30  years  ago,  was  poured  into  the  stomach 
Id  quantities  that  now  excite  our  astonishment,  and 
ii^om  which  We  at  least  acquire  a  knowledge  of  what 
the  human  body  v  caf{able  of  enduring  without  having 
Its  powers  eompletely  destroyed. 
'  The  n^xt  age  may  perhaps  think  that  we  have  fallen 
into  as  great  an  error  as  that  which  we  are  now  con* 
damning,  when  we  declare,  that  we  do  not  think  wincy 
in  any  respect,  an  appropriate  remedy  for  Fever ;  states 
ef  debility'  may  indeed  occur  in  this  coroplntht,  when 
•mall  poitions  of  wine  will  be  occasionally  beneflcial, 
but  it  should  always  be  given  with  a  cautious  and 
•paring  hand.  Still  less  necessary,  if  possible,  do  we 
0onceive  cinchona  to  be ;  we  think  it  does  not  possess 
any  specific  power  in  the  cure  of  Typhus,  and  that  it  is 
#ven  frequently  injurious ;  in  short,  that  direct  stimu« 
kints  and  t<mic8  are  seldom  necessary,  and  that  the 
ireakness  is  better  counteracted  or  removed  by  endea* 
Yoliritig  to  restore  the  digestive'  powers,  and  by  the 
piroper  managemeht  of  air,  diet,  exercise,  &c.  than  by 
any  of  the  class  of  what  have  been  termed  fehrifugesi 
In  short,  we  consider  Typhus  to  be  a  disease  where 
every  thing  may  be  done  by  way  of  prevention,  and 
wheremuchmay  he  accomplished  mthe  commencement; 
but  where  medicine-has  but  little  power,  when  thesys- 
ttka  is  once  completely  tmder  its  operation,  and  when 
the  complaint  eidsta  in  a  violent  degree/  or  has  pro«' 
•eeded  to  its  latter  stages. . 

vox..  ZlIU  PART  JI. 


We  must  net  condttde  onr  rerilaiks'vipon  Typhus,  Prtetie^. 
without  noticing  the  means  that  have  been  recommend- 
*ed  for  obviating  the  injurious  effects  of  the  contagiMi^ 
by  absolutely  cwstroying  or  decomposing  the  infectioui 
nuitter,  either  as  it  exists  in  the  atmosphere,  or  as  at* 
tftched  to  articles  of  dress  and  furniture.  It  consists  iu 
diffusing  through  the  air  of  the  infected  apartment  ber* 
tain  acid  vapours,  of  which  the  most  active  are  those  of 
the  muriatic  acid  and  of  chlorine.  We  believe  that 
these  vapours  actually  possess  an  anti-contagious  power, 
and  that  in  very  impure  atmospheres,  where  ventilation 
baa  been  long  neglected,  or  cannot  be  easily  accom^ 
plished,  these  fumigations  may  be  advantageously  re^ 
sorted  to ;  but,  in  general,  we  conceive  them  to  be  un* 
necessary,  and  we  think  that  they  may  even  be  unde» 
airable,  as  tending^to  abstract  the  mind  of  the  attendants, 
and  even  of  the  practitioner  himself,  from  the  more  es* 
sential  objects  of  ventilation  and  cleanliness^ 

Sbct.  XVII.    Synochus  Icterodes,     Yellow  Fever^ 

If  we  have  met  with  difficulties  in  our  inqoivy  re^  Yellow 
specting  the  nature  of  Typhus,  much  more  uncertainty  fever. 
will  be  found  to  attach  to  the  species  of  fever  which 
we  are  now  going  to  describe-— uiat  which  is  epidemic 
in  warm  climates,  and  which  has,  at  various  times, 
committed  such  ravages  in  America  and  the  West  In« 
dies,  under  the  title  of  Yellow  Fever. 

This  disease  has  frequently  occurred  in  sitiiatioiis 
where  it  is  not  easy  to  obtain  the  means  of  making  ao>- 
curate  observations.  The  extreme  rapidity  of  its  course, 
Mid  die  violenoe  of  its  symptoms,  have  excited  a  degree 
of  alarm,  which,  on  many  occasions,  has  prevented  the 
practitioner  from  viewing  it  with  the  calm  spirit  (^phi- 
toeophical  researdi ;  anc^  even  where  this  feeling  has 
not  existed,  a  violence  of  controversial  hostility,  and  a 
bigotted  zeal  for  certain  favourite  hypotheses  have  been 
manifested,  no  less  adverse  to  the  development  of  trudl. 
Almost  every  question  respecting  the  yellow  fever  has 
been,  and,  indeed,  still  is,  involved' in  much  obscurity. 
The  period  when  it  first  made  its  appearance — ^the  ex-, 
citing  cause — ^the  mode  of  its  propagation — the  varieties 
which  it  is  capable  of  assuming — and  the  mode  of  cure 
*-have  each  furnished  matter  for  angry  disputation. 
What,  however,  seems  best  estabhshed  on  the  subject 
is,  that  a  disease,  at  least  very  much  resembling  yellow 
fever,  has  been  occasionally  described  as  existing  in  diiw 
ferent  parts  of  the  tropical  regions  during  the  last  cen- 
tury ;  but  it  was  not  until  about  25  years  ago  that  it 
made  its  appearance  in  the  western  hemisphere  in  so 
violent  a  form  as  to  excite  general  attention. 

Various  causes  have  been  assigned  for  its  appearance  Caute. 
at  this  period ;  but  the  great  difference  of  opinion  which 
has  prevailed  among  those  who  were  on  the  siiot,  and 
had  the  best  means  of  being  acquainted  with  the  facts, 
is  of  itself  a  strong  reason  for  believing  that  the  cause 
still  remains  in  obscurity.  The  doctrine  which  seems 
to  have  received  the  support  of  the  most  enh'ghtened 
physiologists  is,  that  the  cause  of  yellow  fever  is  analo- 
gous to  that  of  intermittents,  in  some  way  connected 
with  the  decomposition  of  organized  subtances,  and  the 
formation  of  certain  noxious  miasmata ;  but  some  au- 
thors, not  finding  a  sufficient  source  for  these  miasmata 
in  the  place  where  the  fever  has  been  the  most  preva- 
lent, have  conceived  it  to  be  contagious,  perhaps  the 
eommon  typhus  aggravated  by  the  climate;  or  they 
have  gone  to  the  extravagant  length  of  conjecturing, 
diat  a  new  specific  contagion  was  actually  generated  at 
Aat  period.    Tliis  supposition  we  regara  as  palpably 
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Practice,    erroneoui ;  aiDd  we  fiirtiher  eonceive,  tb<t*  die  facts'  of 
^"^"Y^"^  which  we  are  in  possession  strongly  tend  to  the  condu- 
^    sion,  that  the  disease  is  not  propagated  by  contagion. 
Generally  speaking,  if  we  may  venture  to  hazard  an 
opinion  upon  a  topic  confessedly  so  difficult  of  investi- 
gation, the  body  of  evidence  seems  to  lead  to  the  idea, 
that,  for  the  production  of  Yellow  fever,  two  previous 
conditions  are  requisite,  a  certain  state  of  the  system, 
induced  by  the  high  temperature  in  which  the  body  is 
immersed,  which,  m  some  way,  operates  through  the 
medium  of  the  biliary  secretion,  and  a  peculiar  state  of 
the  atmosphere,  connected  Widi  the  exhalations  that 
.proceed  from  the  soil,  when  acted  upon  by  the  rays  of 
the  sun,  and  containing  a  certain  proportion  of  niois« 
ture. 
Symptoms.      The  invasion  of  Yellow  fever  iS|  for  the  most  part,  si- 
jnilarto  that  of  Typhus,  except  that  allt  the  symptoms 
ore  much  more  violent  and  rapid  in  their  progress. 
There  is  great  langour  and  weakness ;  pains  of  various 
jMTts,  and  especially  of  the  head;  with  faintness,  ver- 
tigo, and  other  affections,  which  indicate  a  derange- 
ment of  the  nervous  functions.    The  skin  becomes 
-parched  and  hot ;  the  mouth  dry  or  clammy ;  the  sto- 
mach and  bowels  lose  their  natural  action ;  and  all  the 
•secretions  b^n, to  assume  a  morbid  aspect     After  a 
space  of  twenty-four  or  thirty  hours,  the  eyes  and  skin 
.begin  to  acquire  that  yellow  tinge  from  which  the  dis- 
ease has  acquired  its  mecific  name ;  nausea  supervenes, 
and  is  quicKly-saceeaaed  .by^  the  vomiting  of  a  bilious 
matter,  which  sometimes  appears  to  give  a  degree  of 
relief,  and  is  even  followed  by  a  general  remission  of 
.the  symptoms.     This  flattering  -calm  -is,  however,  but 
'  of  short  duration ;  the  disease  quickly  returns  in  an  agf- 
gravated  form,  and  assumes  the  most  fatal  aspect.    The' 
colour  of  the  surface  becomes  darker ;  the  matter  re- 
jected by  the  stomach  is  black  and  grumous ;  all  the 
components  of  the  body,  solids  as  well  as  fluids,  tend 
to  a  state  of  decomposition;  hemorrhages  breidc  out 
from  various  parts ;  the  discharges  become  foetid  and 
involuntary ;  and  death  inevitably  ensues. 

Although  no  age,  sex,  or  condition,  is  exempt  from 
the  ravages  of  this  disease,  it  has  been  observed  to  at- 
tack some  descriptions  'of  persons  more  than  others. 
The  inhabitants  of  coid  countries,  who  had  only  lately 
arrived  in  the  warm  climates,  were  among  the  first  suf- 
ferers. It  was  said,  that  the  young,  the  vigorous,  and 
the  plethoric,  were  more  obnoxious  to  it  than  the  older 
and  more  debilitated ;  and  it  was  remarked,  that  ne« 
groes  were  comparatively  but  little  liable  to  its  attacks. 
With  respect  to  the  time  of  the  year  in  which  it  pre- 
vails, a  considerable  degree  of  regularity  has  been  ob- 
served. It  commences  immediately  after  the  period  of 
the  greatest  summer  heats,  and  is  most  violent  in  those 
seasons  in  which  the  temperature  has  been  the  highest ; 
it  continues  its  ravages  during  the  autunmal  months, 
.but,  upon  the  first  decided  accession  of  cold  weather  it 
.  is  immediately  checked.  This  circumstance  presents  a 
marked  distinction  between  Yellow  fever  and  Typhus. 
These  diseases  appear  likewise  to  differ  essentially  in 
the  nature  of  the  constitution  which  they  are  most  dis- 
posed to  attack ;  and  if  we  admit  the  Yellow  fever  not 
to  be  contagious,  this  afibrds  a  still  more  decisive  diag« 
nosis.  When  the  body  has  been  examined  after  death, 
disorganizati<xi  has  been  discovered  in  many  of  the  ab- 
dominal viscera,  especialiy  the  stomach,  the  spleen,  and 
the  liver ;  their  vesseb  have  been  found  tinged  with 
black  blood.  There  have  also  been  large  extravaea- 
tions ;  and,  in  some  cases,  the  texture  of  the  organ  has 
appeared  to  be  actually  destroyed.    Occasioni^y^  the 


brain  has  been  found  nmch  in^mred ;  and,  indeed,  there  Fnetkt. 
is  scarcely  any  part  which  has  not,  on  some  occasion  or  "^"^^  '^^ 
other,  exhibited  more  or.  less  of  a  morbid  appearance.     Trsudcu. 

In  so  acute  and  violent  a  complaint,  and  one  of  such 
frequent  occurrence,  although  we  might  apprehend  that 
the  means  of  relief  would  be  frequeatfy  inadequate, 
yet  we  might  have  hoped  ^t  the  effect  of  any  parti- 
cular plan  of  treatment  would  have  been  easily  ascer« 
tained;  we  find,  however,  that  even  a  greater  differaioe 
of  opinion  has  prevailed  on  this  subject  than  on  Typhus ; 
that,  in  the  same  situation,  and  during  the  same  epi« 
demic^  some  practitioners  were  carrying  the  depleting 
system  to  an  unheard  of  length,  while  others  were  plying 
stimulants  and  tonics  with  no  less  eagerness  and  confi- 
dence. Such  excesses  must  be  injurious,  and  must  re^ 
main  as  a  stigma  upon  the  profession  of  medicine^ 
which  will  require  a  long  course  of  prudence  and  cau- 
tion to  obliterate.  We  believe,  however,  that  the  de- 
pleting system  has  completely  supplanted  its  rival  in . 
public  estimation,  yet  there  still  remain  many  points 
that  are  warmly  cootested,  and  respecting  which  we 
are  yet  without  decisive  facts  which  can  serve  to  con- 
firm our  vaodllating  opinions.  The  most  important  of 
these  respects  the  exhibition  of  calomel ;  this  medicine 
has  been  generally  recommended  in  Ycdlow  fever,  but 
in  different  modes,  and  with  dliferent  intentions ;  by 
some  it  has  been  administered  in  combination  with  ja« 
lap  and  other  purgatives,  merely  for  the  purpose  of 
increasing  their  operation  on  the  bowels,  while  other 
practitioners  have  prescribed  the  calomel  without  addi- 
tion, in  such  a  manner  as  to  produce  its  specific  efiect 
upon  the  system,  manifested  by  the  increased  flow  of 
saliva.  Very  powerful  evidence,  and  what  appear  veiy 
strong  facts,  have  been  adduced  in  favour  of!  each  of 
-these  plans,  so  as  to  render  it  extremely  difficult  to  de- 
tnde  upon  the  question  ;  upon  the  whole,  we  should  be 
disposed  to  recommend,  as  a  general  principle,  that  the 
calomel  be  administered  with  a  view  to  its  purgative 
operation ;  but  we  do  not  think  it  impossible  that,  in 
certain  stages  of  unusual  oppression  or  torpor  of  the 
system,  some  advantage  may  be  obtained  by  its  general 
stimulating  effect.  The  quantities  of  calomel  that  have 
been  given  in  this  way  are  almost  incredible,  and  may 
suggest  the  same  remark  that  we  made  above  respect- 
ing the  way  in  which  wine  was  formerly  prescribed  ia 
Typhus.  Upon  the  whole,  the  balance  of  evidence  in 
Yellow  fever  would  lead  us  to  begin  with  copious  bleed- 
ing,  and  afterwards  steadily  to  persevere  with  purgatives, 
of  which  calomel  should  form  a  principal  ingredient ; 
we  must  also  pursue  the  general  antiphlogistic  system  in 
its  various  parts,  and  carefully  attend  to  ventilation 
and  the  application  of  external  cold.  In  the  latter 
stages,  stimulants  and  excitants  may  be  tried,  but  it  is 
doubtful  whether,  in  this  period  of  the  disease,  the  art 
of  medicine  can  afford  any  prospect  of  benefit.  We 
find,  unfortunately,  that  the  means  of  checking  or  cot- 
ting  short  the  disease  in  its  earlier  stages,  which  have 
been  sometimes  found  efficacious  in  Typhus,  such  as  the 
cold  affusion,  appear  to  have  no  power  over  Yellow 
fever,  nor  are  we  to  expect  any  advantage  to  result 
from  the  use  of  fumigations,  as  we  suppose  that  it  is 
not  propagated  by  specific  contagion. 


Skct.  XVIII.    Peitit.    Plague. 

The  remaining  species  of  Febris  which  we  have  to  Plague, 
describe  is,  that  to  which  the  name  of  P^tis  has  been 
exclusively  applied,  as  charact^istic  of  its  peculiar  vini« 
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Praetiee.  Icnee. .  Although  it  has  been  known  from  a  remote 
period,  and  has  at  all  times  continued  to  spread  its 
ravages  in  different  parts  of  Europe^  yet  there  is,  per- 
haps, still  more  uncertainty  respecting  its  nature,  and 
the  different  circumstances  connected  with  its  produc- 
tion and  propagation^  than  even  respecting  the  Yellow 
fever  itself.  The  prevailing  opinion  is  in  favour  of  its 
being  contagious,  and  a  system  of  strict  police  has  been 
established  by  the  governments  of  all  civilised  countries 
on  this  principle,  to  prevent  its  communication  and 
progress,  but  it  would  appear  that  the  laws  of  the  con- 
tagion of  Plague  are  considerably  different  from  those  of 
Typhus,  so  much  so,  indeed,  that  some  authors,  who 
have  written  from  their  own  experience,  have  not 
scrupled  to  deny  altogether  its  contagious  nature.  We 
conceive,  however,  that  the  evidence  is  decidedly  in 
favour  of  the  affirmative  side  of  the  question^  but  the 
sphere  of  infection  appears  to  be  much  more  limited 
in  proportion  to  the  violence  of  the  disease,  than  in 
Typhus.  It  resembles  Typhus  in  bein^  more  certainly 
propagated  by  means  of  the  miasms  which  attach  them- 
selves to  clothes  or  other  articles  of  furniture,  than 
merely  by  the  infection  which  is  diffused  throuffh  the 
atmosphere  which  surrounds  the  patient,  and  m  the 
same  manner,  it  is  found  to  be  so  much  diluted  by  free 
ventilation,  and  by  attention  to  cleanliness,  that  the 
disease  may  be  almost  certainly  prevented  from  propa- 

Sting  itself.  There  is  strong  reason  to  believe  tnat 
t  Plague  is  capable  of  being  produced  by  other  causes 
besides  contagion  from  the  bodies  of  those  previously 
diseased,  and  it  farther  seems,  that  the  heat  of  the 
weather,  or  some  peculiar  condition  of  the  atnsosphere, 
which  is  not  appreciable  by  the  senses,  either  actually 
generates  the  disease,  or  so  predisposes  the  body  to 
receive  it,  that  it  is  produced  by  the  very  slightest  ap- 
plication of  the  exciting  cause. 

In  the  mode  of  its  invasion  and  its  general  character, 
Pestis,  very  much  resembles  the  most  violent  forms  of  Ty- 
phus, so  that,  in  a  great  number  of  caaes,  it  would  be 
almost  impossible  to  distinguish  between  them,  were  it 
not  for  the  occurrence  of  one  circumstance,  which  may 
be  regarded  as  a  pathognomonic  symptom  of  Plague,  the 
formation  of  tumours  in  the  absorbent  glands,  which 
appear  soon  after  the  commencement  of  the  disease,  and 
generally  proceed  to  suppuration.  How  far  they  ou^ht 
to  be  regarded  as  critical  evacuations,  or  what  relation 
they  bear  to  the  constitutional  affection,  is  scarcely  yet 
ascertained ;  but  some  curious,  although  very  hazardous 
experiments,  which  have  been  lately  jierformed,  appear 
to  prove  that  the  matter  discharged  from  these  tumours 
is  not  capable  of  generating  the  disease,  even  when  in- 
serted below  the  skin  by  inoculation.  A  farther  cir- 
cumstance in  which  the  Plague  differs  from  Typhus,  is 
the  season  of  the  year  when  it  occurs ;  it  rages  with  the 
greatest  violence  in  the  hottest  weather,  and  is  com* 
l^betely  extinguished  by  the  cold  of  Mrinter,  even  in  the 
.of  the  south  of  Europe^  whereas  it  is  well  known 


Symptoms* 


that  there  is  no  exception  of  this  kind  with  respect  to   Practice, 
the  most  malignant  fever  of  this  country.  '••■  w'"  •^ 

There  is  stul  considerable  uncertainty  respecting  the  Treatment 
proper  treatment  of  Plague;  probably  in  the  early  stages 
the  depleting  and  antiphlogistic  plan  is  what  ought  to 
be  pursued,  but  we  have  not  had  the  same  experience 
of  the  length  to  which  it^roay  be  pushed,  as  we  have 
with  respect  to  the  Yellow  fever.  It  is  generally  ad- 
mitted that  the  glandular  tumours  ought  to  be  brought 
to  suppurate  as  quickly  as  possible,  and  that  when  mis 
event  takes  place,  the  symptoms  are  mitigated.  It  is  to 
be  feared,  that  in  this  disease,  as  in  Typhus  and  Yellow 
fever,  afler  the  first  stage  is  passed  by,  and  is  succeed* 
ed  by  imperfect  re-action,  or  by  torpor  of  the  vital 
powers,  but  little  can  be  expected  from  the  operation  of 
medicine,  except  in  the  way  of  relieving  particular  symp« 
toms,  or  in  supporting  the  strength  by  moderate  stimu-  ■ 
lants,  when  we  have  to  combat  the  state  of  exhaustion 
which  supervenes  as  the  consequence  of  the  disease,  af* 
ter  the  febrile  action  is  extinguished.  It  is  doubtfol 
what  degree  of  efficacy  the  different  kinds  of  fumiga- 
tions possess  in  destroying  the  contagion  of  the  Plague, 
but  it  is  to  be  feared  that  they  have  not  the  same  power 
in  this  case  as  in  T3rphus.  With  respect  to  the  various 
antidotes  or  specifics  that  have,  from  time  to  time,  been 
held  out  with  such  excessive  commendations,  it  is  scarce- 
ly necessary  to  observe,  that  they  are  all  of  them  mere 
impositions  upon  the  credulity  of  the  public.  * 

Before  we  conclude  our  remarks  upon  the  genus  of  Queries  rs-r- 
Febris,  we  shall  point  out,  in  a  summary  manner,  and  in  tpecting 
the  form  of  queries,  a  few  of  the  points  respecting  them  ^*^*''* 
which  still  remain  the  subject  of  doubt  or  controversy. 
Is  Typhus  always  produced  by  contagion ;  if  not,  what 
are  the  other  exciting  causes  f  Can  it  be  generated  by 
filth,  want  of  food,  imperfect  ventilation,  &c.  ?  Does  the 
proper  typhus  exist  between  the  tropics  ?  what  relation 
does  it  bcAr  to  the  Yellow  fever  or  to  the  Plague  ?  Are 
the  putrid  exhalationa  from  decomposing  animal  matter 
ever  the  cause  of  T3rphus,  or  of  any  other  specific  fever  ? 
Is  the  fever  that  ensues  after  a  season  of  scarcity  the 
proper  Typhus,  propagated  by  contagion,  although  ori- 
ginating from  other  causes  ?  Are  the  YeUow  fever  and 
Uie  Plague  contagious  ?  If  contagious,  are  they  ever  pro- 
duced by  other  causes  except  contagion  ?  What  connex- 
ion is  there  between  the  proximate  cause  of  fever  and 
inflammation  ?  Is  the  state  of  conjestion  which  the  vis- 
cera exhibit  after  fever,  to  be  regarded  as  the  cause,  or 
the  consequence  of  the  disease  ?  What  relation  does  the 
febrile  action  in  its  regular  stages  bear  to  debility? 
What  effect- does  climate,  and  especially  a  high  temper 
rature,  possess,  in  modifying  the  symptoms  ofTyphus  ? 
What  connexion  has  the  Ydlow  fever  with  the  intermit* 
tents  of  temperate  climates  ?   Has  the  Typhus  of  this 
country  actually  become  milder  of  late  years ;  or  does 
this^preatermiloness  of  the  individual  cases  depend  upon 
the  improved  habits  of  the  people,  with  regard  to  vea-^ 
tilation  and  cleanliness  ? 
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PLATE  CCCXLVn.  BraWah**  Lock,  atcorditig  to  the  ktft  oxd  HMHrt 

CdhtA'trt  approved  cohstructiou. 

'•  ^Sre^J^t^F^^:?''  ^*  ^"^  '*  ^'*'''"^  "^  ^*  ?•  S;^tu'rT^He?2;.k  invented  hy  M.. 
"*  A  S«tionoftheEddyrto«LHShthou«onthea«it  pj^,. /iS^.»K«ent  the  «,t,triv«ce cJkd . tty 
3.  A  SeA  «rf  Ae  Lighthokise  of  fcilwMlm  «i  ll«  2S"to  hS  S^""^  ^^  ^^'  ^"^  "  "^ 

oi  dconAna.  |..^  ^^^  ^g^  ^^^  ^^^  j^    Represent  the  Patent  Detee« 

tor  Locki  mveiited  by  Mr.  Jeiretniah  Chubb  of 

Contains.  ^^^'^^  CCCXLVltL  ^j^  ^^^  ^^   Represent  a  Loci,  called  A  Cotnbmattoll 

1 .  A  View  of  the  Lighthouse  of  Cortinna*  Padlock. 

*%.  A  View  of  the  Lighthouse  of  Genott« 

3.  A  View  of  the  Lighthouse  ^Naples.  PLATE  CCCLI* 

4.  A  View  t>f  the  LighUioUse  of  Ram8gate» 

5.  A  V^iew  of  the  Leading  Lights  of  Tay.  Contains  Various  figure^  lUiistrative  of  tlie  atticte  bh 
<i\  A  View  ef  dve  Lighthoute  of  Dublih>  MAONBTtaii. 

Fig6»  4.  and  5.  Represent  two  forms  of  the  Dippit^ 

PLATE  CCCXLlJt.  ^ig.  18.  Represents  CouloUib's  Torsion  fiala&ce,  a«  i^ 

plied  to  Magnetism. 
<lontalns  Plans^  flevatiohs,  and  Sections  of  the  Light* 
house  on  Incfakeith,  in  the  Firth  of  Forth^  and 

a  Section  of  the  Light- room,  a  Section^ a  Re*  PLATE  CCCLtL 

Sector.,  and  a  Plan  tyf  the  Reflector  Frames 

truntains  various  ^gurea  illustrative  ot  the  artxde  Ma#^ 

NETISM* 

PLATE  CCCL.  Figs.  S3,  SS.  Shew  the  method  of  aiming  Magneld. 

Fig.  S6^  Shews  the  method  of  making  Artificial  Mag-- 
-Fin^.  1»  2»  ^,  4^^ttid  i^,  ^re})iwBent  the  detacbed  parU  of  bets  employed  by  Duhamel  and  Antheaumev 
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Figs.  87,  S8.  Shew  Mr,  Michell's  method  of  making 

Artificial  Magnets  by  the  double  touch. 
Fig.  39  Shews  ^pinus'^  modification  of  Uie  method  of 

double  touch. 
Figs.  40>  4f'2.  Shew  Coulomb's  method  ot  making  Artifi- 

cial  Magnets,  as  deduced  from  the  preceding 

methods. 
Figs.  41,  4S,  44.  Shew  Biot's  improved  method  of  mak<* 

ing  Artificial  Magnets 
Fig.  45.  Shews  Baptista  Porta's  method  of  measuring 

the  law  of  Magnetic  Action. 
Fig.  51.  Shews  Coulomb's  method  of  ascertaining  that 

all  Bodies  whatever  are  Magnetic. 


PLATE  CCCLIII. 

The  forty-eight  Figures,   in  the  six  following  Plates, 

are  illustrative  of  the  article  Mazoloqy, 
Fig.  1.  Orang-Outang. 
Fig.  2.  Little  Lion  Monkey. 
Fig.  S>  Common  Baboon. 
Fig.  4.  Howler. 
Fig.  5    Slow  Lemur. 
Fig.  6.  Colugo. 
Fig  7.  Vampire  Bat 
Fig.  8.  PoUur  Bear. 

PLATE  CCCLIV. 

Fig.    9«  Ichneumon. 

Fig.  10.  Ferret. 

Fig.  U.  Lion. 

Fig  12.  Lioness. 

Fig.  13.  Tiger. 

Fig.  14.  Common  Lynx. 

Fig.  15.  Civet 

Fig.  16.  Common  Hyena. 


Fig.  S7.  Stag. 
Fig.  38    Roe. 
Fig.  39.  Rein  Deer. 
Fig.  40.  Girafie. 


PLATE  CCCLV. 


Fig.  17. 
Fig.  18. 
Fig.  19. 
Fig.  ^. 
Fig  21. 
Fig.  «2. 
Fig.  «8. 
Fig.  24. 


Fig.  25. 
Fig.  26 
Fig.  27. 
Fig.  28. 
Fig.  29. 
Fig.  SO. 
Fig.  31. 
Fig.  82. 


Fenner. 

Wolf. 

Jackall. 

ComnioD  Opossam. 

Wombat.' 

Phalanger* 

Kanguroo. 

Flying  SquirreL 


PLATE  CCCLVL 

JerbiNL 

Alpine  Marmot. 
Crested  Porcupine. 
Pangolin. 
Great  Ant-eater. 
Three.toed  Sloth. 
Long-nosed  Tapir. 
Sinfi^e-liMrned  Rhinoceros. 


PLATE  CCCLVIL 


Fig.  85.  Hippopotamuf. 
Fig.  84.  Dromedary. 
Fig.  85.  Musk. 
Fig.  $6.  Pigmy  Mask. 


PLATE  CCCLVIIL 


Fig.  41. 
Fig.  42. 
Fig.  48. 
Fig.  44. 
Fig.  45. 
Fig.  46 
Fig.  47, 
Fig.  48. 


Nylghau. 
Gnu 
Chamois'. 
Ibex. 

Musk  Ox. 
Zebra. 
Maned  SeaL 
Morse. 


PLATE  CCCLIX. 


Contains  various  Diagrams  illustrative  of  the  Doc- 
trines of  Statics. 


PLATE  CCCLX. 

Contains  various  Diagrams  illustrative  of  the  Doc« 
trines  of  Statics. 

PLATE  CCCLXL 

Contains    Diagrams    illustrative  of  the    Mechanical 

Powers. 
Fig.  8.  Represents  the  common  Steelyard. 
Fig.  9.  Is  the  Danish  Steelyard. 
Figs.  10—17.  Represent  Pulleys  of  various  kinds. 
Figs.  18^  19.  Represent  Pulleys  called  Spanish  Bar« 

tons. 


PLATE  CCCLXn. 

Contains  Diagrams  illustrating  the  Mechanical  Powers. 

Fig.  1.  Is  the  Wheel  and  Axle. 

Fig.  5.  Is  a  System  of  Toothed  Wheels,  in  which  the 

teeth  are  prolongations  of  the  radius. 
Fig.  6.  Another  System  of  Toothed  Wheel,  in  which 

the  Teeth  are  perpendicular  to  the  radius. 
Fig.  7*  Represents  a  Pinion  called  m  Lantern. 
Fig.  18.  Represents  Hunter's  Double  Screw. 

PLATE  CCCLXIIL 

Contains  various  Diagrams  illustrating  the  Theory  of 
the  Ronib  Machine,  the  Oscillation  of  Pendulums, 
the  I'heory  of  Rotatory  Motion,  the  Collision 
of  Bodies. 


PLATE  CCCLXIV. 

Figs.  1^-4.  Are  Diagrams  illustrating  the  Theories  of 
the  Centres  of  Oscillation,  Gyration,  and  Per- 
cussion. 

Figs.  5, 6.  Shew  Coulomb's  Apparatus  for  experiments 
on  Torsion. 

Fig.  7.  Represents  Coulomb's  Apparatus  for  experi- 
ments on  the  Flexion  of  Plates  of  MetaL 
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Fig.  8.  ^Represents  a  Walking  Crane. 

Fig.  9.  Shews  the  Vanes,  &c.  of  a  Windmill.  ' 

Fig.  10.  Represents  Smeaton's  enlarged  Sails.  PLATE  CCCLXVII. 

Fig.  ]].  Shews  Mr.  Beatson's  Horizonul   Windmill 

Sails.  ^      ^     .„  .       »,  Fjg8«  1>  ^-  Represent  a  Plan  and  Section  of  Prony's 

Figs.  12—17.  Are  Diajframs,  &e.  for  illustrating  Mr.  Condenser  of  Forces. 

Buchanan's  Horizontal  WindnMll.  pigs.  S,  4.  Represents  Mr.  Samuel's  apparatus  for  re- 
Figs.  18—20.  Are  Diagrams  for  explaining  the  Theory  gulating  the  action  of  Horses  in  Thrashing  Ma- 

of  the  Teeth  of  Wheels.  chines. 

Fig.  5.  Shews  the  application  of  Mr.  Watt's  Conical  Pen* 
DT  A  T>i7  rnnt  vir  dul^m  for  regulatin jr  the  velocity  of  Millstones. 

FLrA  1  b  CCLL,XV.  pj^g  Q^  J    Represent  Woirs  Substitute  for  a  Fly. 

Fig.  8.  .Represents    Mr.    Featherstonehaugh's  contri« 
Fig.  1— IS.  Arc  Diagrams  for  illustrating  the  Theory  vance  for  supplying    the   place  of   Counter- 

of  the  Teeth  of  Wheels,  whether  cylindrical  or  weights. 

conical ;  the  Wipers  of  Stampers,  &c.  Fig.  9    Represents  another  kind  of  Counterweight. 

Figs.  14,  15,  16.  Represent  the  method  of  communi-  Fig.  10.  Shews  Coulomb's  idea  of  the  structure  of  the 

eating  motion  to  wheels  by  means  of  chains  of  surface  of  wood. 

different  kinds.  Fig.  11.  Represents  the  same  surfaces  when  in  the  act 
Fig.  17.  Represents  twelve  diflerent  chains  used  in  of  moving  over  one  another,  but  the  friction  not 

machinery.  overcome. 

Fig.  18.  Represents  the  Lever  of  Lagaroust  Fig.  12.  Shews  the  same  surfaces  when  moving  upon 
Fig.  19.  Represents  the  Common  Crank.  one  another,  and  the  friction  overcome. . 

Fig.  20    The  Double  Crank.  Pig.  13.  Shews  his  idea  of  the  surfaces  of  meUls. 

Fig.  21.  The  Triple  Crank.  Fig.  14.  Represents  Coulomb's  apparatus  for  raeasur« 
Fig.  S:2.  The  Changeable  Crank,  in  which  the  radius  is  ing  the  friction  and  rigidity  of  ropes. 

variable.  Fig.  15    Is  Coulomb's  apparatus  for  measuring  the 
Fig.  23.  Represents  Hooke's  Single  Universal  Joint  friction  of  pivots. 

Fig.  24.  Shews  Hooke's  Double  Universal  Joint.  Fig.  16.  Shews  Gottlieb's  anti-attrition  axletree. 

Fig.  25    Represents  the  Contrivance  called  the  Sun  Fig.  17.  Represents  Mr.  Gamett's  method  of  applying 

and  Planet  Wheel,  contrived  by  the  late  Mr.  Friction  Rollers. 

Watt  for  converting  a  reciprocating  into  a  rota-  Fig.  18.  Shews  Vaucanson's  contrivance  for  dispensing 

tory  motion.  with  Pivots. 

Fig.  26.  Shews  the  Ball  and  Socket  Fig.  I9    Represents  M.  Gaston  Thiville'a  method  of 
Fig.  27.  Is  a  contrivance  used  for  changing  a  circular  diminishing  the  Friction  of  Axles. 

motion  in  one  plane,  inim  a  circular  motion  in 

any  other  plane. 
Fig,  28.  Is  a  contrivance  invented  by  M.  Camus  for  'PLATE  CCCLXVni. 

moving  Sieves,  by  which  a  circular  alternating 

motion  is  changed  into  another  of  the  same  _,.       ^^«^«^-t»  .«       *  ^.    «» 

l^j„^  .  Figs.  1, 2,  3,  4,  5,  0.  Represent  Mr.   Atwood's  Ma« 

Figs.  29,  m  Contain  other  contrivances  for  the  same  *^^'"^  ^^'  illustrating  the  doctrines  of  Dyna- 

raics. 

Figs.  7«  8.  Represent  M.  Fortin's  improvement  upon 
it,  or  new  detent 


purpose. 
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PLATE  CCCLXIX. 


Contains  numerous  pieces  of  mechanism  for  converting 

one  motion  into  another  of  a  different  kind.  Fig.  1.  Represents  Mr.  Smeaton's  apparatus  for  expe* 
Figs.  1, 2.  Represent  nnethods  of  con  verting  a  rectilineal  riments  on  Rotatory  Motion. 

continuous  motion  into  a  circular  alternating  Fig.  2.  Is  Smeaton's  apparatus    for  experiments   on 

motion.  Windmill  Sails. 

Fig.  3.  Is  a  contrivance  for  changing  a  rectilineal  con-  Fig.  3.  Is  a  machine  in  which  all  the  mechanical  pow- 

tinuous   motion    into  a  rectilineal  alternating  ers  are  united. 

motion.  Fig.  4.  Represents  a  machine  f«r  illustrating  the  tbeoiy 
Figs.  4 — 15   Contain   various    contrivances  for   con-  of  tne  wedge. 

verting  a  continuous  circular  motion  into  a  rec«  Fig.  5.  Is  an  apparatus  for  ahewing  the  effects  of  the 

tilineal  alternating  motion.  centrifugal  force  on  the  form  of  the  earth. 

Figs.  16 — 21.  Contain    various  pieces  of  mechanism  Fig.  6.  Is  an  apparatus  for  representing  the  compod* 

for  converting  a  continuous  circular  motion  into  tion  of  Forces. 

an  alternating  circular  motion.  Fig.  7-  Shews  a  machine  for  trying  the  strength  of 
Figs.  22 — 25.  Contain  various  contrivances  for  change  materials. 

ing  a  rectilineal  alternating  iiito  a  circular  alter«  Fig.  8.  Represents  Gravesende's  apparatus  for  mea. 

nating  motion.  auring  the  elasticity  of  metaluc  Plates. 
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Fig«.  9,  10,  11,  12.  Represent  Dr.  Brewster's  Teino-    Fig.  10.  Is  Prony's  apoaratus  for  Unyoking  finriet. 
meter  for  measuring  Elasticities.  Fig.  11.  Shews  Bertheiot's  method  of  converting  a  re« 


PLATE  CCCLXX. 

Fig.  1.  Represents  Coulomb's  apparatus  for  his  experi- 
ments on  Friction. 

Fig.  2.  Is  a  sicle  view  of  the  same,  with  a  view  of  the 
Steelyard  for  gaining  great  pressures. 

Finf.  3.  Shews  Hachelte's  Dynamometrical  Machine. 

Fig.  4.  Explains  Hachette's  Portable  Dynamometrical 
Machine. 

Figs.  5,  6,  7'  Represent  Prony's  apparatus  for  convert- 
ing continuous  motion  into  reciprocating  ones. 

Figs.  8,  9.  Shews  Betancourt's  contrivance  for  uie  same 
purpose. 


ciprocating  mto  a  rotatory  motion. 
Figs.  12,  13.  Repre8ent»a.PaUey  with  a  variable  ndins.* 


PLATE  eCCLXXL 

Fig.  1.  Shews  Bonesnel's  apparatus  for  coiliiig  ropes 

round  Drums* 
Figs.  2,  3,  4,  5.  Represent  the  method  of  producing 

continuous /motions  by  means    of  weights  in 

theatres. 
Fig.  6.  Represents  Camus's  Pile- Engine. 
Figs.  7»  B.  Is  another  Pile-Engine. 
Figs.  9,  10»  11.  Represent  Vauloue's  Pile-Engine. 
Fig.  12.  Represents  Bunce's  Pile-£ngine. 
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